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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

RESEARCH AND PROGRAM MANAGEMENT

GENERAL STATEMENT

The Research and Program Management appropriation includes funding for
research in Government laboratories, management of programs and other

activities of the National Aeronautics and Space Administration.

pally, these are to:

Princi-

Provide the civil service staff necessary for in-house research,
and to plan, manage, and support the Research and Development

programs.

Provide other elements of operational capability to the labora-
tories and facilities such as general purpose computer capability,
logistics support including travel and transportation, maintenance
and operation of facilities, and technical and administrative

support.

The following table summarizes the distribution of the Research and

Program Management appropriation by installation:

SUMMARY OF OBLIGATIONS BY INSTALLATION

MANNED SPACE FLIGHT......ee0ceceee

John F. Kennedy Space Center,

NASA.....
Manned Spacecraft Center........
Marshall Space Flight Center....

St o0 st 008000000 ssns0e

SPACE SCIENCE AND APPLICATIONS,...

Goddard Space Flight Center.....
Wallops Station....

Fiscal Year

Fiscal Year

Fiscal Year

1969 1970 1971
$310,968,000 $323,688,000 $330,583,000
95,794,000 97,445,000 98,150,000
98,840,000 104,546,000 107,758,000
116,334,000 121,697,000 124,675,000
$82,329,000 $94,317,000 $97,461,000
73,227,000 84,772,000 87,670,000
9,102,000 9,545,000 9,791,000
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Fiscal Year Fiscal Year Fiscal Year
1969 1970 1971

ADVANCED RESEARCH AND TECHNOLOGY.. $193,890,000 $208,578,000 $201,521,000

Ames Research Center........ ceen 34,032,000 36,359,000 38,248,000
Electronics Research Center..... 17,237,000 19,483,000 4,470,000
Flight Research Center.......... 9,697,000 10,131,000 10,549,000

Langley Research Center......... 62,945,000 67,973,000 70,734,000
Lewis Research Center.......c... 67,844,000 72,398,000 75,218,000
Space Nuclear Propulsion Office. 2,135,000 2,234,000 2,302,000

SUPPORTING OPERATIONS

NASA Headquarters............. .o $60,777,000 $61,818,000 $62,735,000
TOTAL.. . eoveceoesenncececscnne $647,964,000 $688,401,000 $692,300,000

The Research and Program Management appropriation request is subdivided into
six functional categories, as follows:

1. Personnel Related Costs are comprised of salaries and benefits for
civil service personnel, over 70% of whom are technical, and for personnel
of other government agencies detailed to NASA, Costs in this category also
include supporting personnel costs, i.e., the cost of moving expenses,
as provided by law, the cost of recruiting and personnel investigation
services provided by the Civil Service Commission, and personnel training.

2. Travel includes the cost of transportation, per diem and related
expenses of travel required for direction, coordination, and management of
research and development and construction of facilities program actiwvities,
for contract management and flight mission support; overseas travel to
launch and tracking sites; and travel to meetings and technical seminars.

3. Automatic Data Processing includes the cost of the lease, purchase,
and maintenance of equipment, and the cost of providing contract services
for programming and operations for general purpose computer capsbilirty.

4, Faclilities Services includes the cost of leasing research
laboratories and facilities, minor construction, maintenance and related
services, custodial services, facility operations, and range operations
at the John F. Kennedy Space Center, NASA.

5. Technical Services includes the cost of certain engineering services,
the dissemination of scientific and technical information derived from the
technology utilization program, and the operation of educational and program
activities.

SUM 2



6. Administrative Support includes the cost of communications, adminig-
trative printing, administrative supplies, materials and equipment, trans-
portation support, and other support services.

The following summary table indicates the distribution of the total
appropriation requirements by functional category:

Function 1969 1970 1971
Personnel related costs..... $463,675,000 $516,175,000 $515,108,000
Travel......... cheenanse ceena 14,003,000 16,712,000 18,200,000
Automatic data processing... 23,808,000 21,548,000 22,710,000
Facilities services......... 85,841,000 80,872,000 84,083,000
Technical services....cecceas 18,026,000 15,272,000 14,327,000
Administrative support...... 42,611,000 37,822,000 37,872,000

Total....eveesaoseesnannns $647,964,000 $688,401,000 $692,300,000

Installations are under the management direction of the Associate
Administrator having primary responsibility for the research and develop-
ment programs conducted at the installation. The Associate Administrator
for Manned Space Flight is responsible for the Kennedy Space Center, Manned
Spacecraft Center, and Marshall Space Flight Center; the Associate Adminis-
trator for Space Science and Applications is responsible for the Goddard
Space Flight Center and Wallops Station; and the Assoclate Administrator
for Advanced Research and Technology 1is responsible for the Ames Research
Center, Flight Research Center, Langley Research Center, Lewls Research
Center, and the Space Nuclear Propulsion Office. The Electronics Research
Center will e closed in 1971. The Associate Administrator for Organization
and Management is the institutional director for NASA Headquarters.

1970 OPERATING BUDGET

The budget request for 1970 for Research and Program Management was
$650,900,000. Final Congressional action reduced both the authorization
and appropriation to $637,400,000. After careful consideration of the
effects of several alternatives on the NASA program of operating at this
level, it was NASA's judgment that the level of R&PM must be increased
to $643,750,000 through a reprogramming action.

In addition to the reprogramming of $6,350,000 to meet the minimum
operating requirements of the agency, $3,020,000 is required to provide
cost increases as a result of legislative actions increasing (a) the
government's contribution for civil service retirement and (b) the level
of per diem pald Federal employees while on travel status. A final
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reprogramming of $338,000 will result from a decision to transfer to NASA 50
civilian employees of the Air Force, whose cost is now reimbursed from NASA
R&D funds and who perform inspection and reliability functions for NASA at
Seal Beach and Downey, California. These increases to the R&PM appropriation
have been partially offset by an appropriation transfer of $474,000 to the
General Services Administration for the rental of buildings for the Goddard
Institute of Space Studies in New York.

To provide for the costs of the final increment of the Federal Employees
Pay Act of 1967, which was effective in July 1969, NASA is to be included
in a government-wide supplemental appropriation for a total of $41,767,000.
With the reprogramming, and supplemental appropriation, as partially offset
by the transfer to GSA, the NASA 1970 operating plan for R&PM is $688,401,000,.
The following table summarizes the development of the 1970 operating budget:

Appropriation.....c.cceeeerecscccnacsaans $637,400,000
Increase to minimum operating level.... +6, 350,000

Subtotal......'.0..".......'..".-.. $643’750’000

Reprogramming for the increase in the
government's contribution for
civil service retirement.....ceceoess +1,154,000

Reprogramming for the increase in
per diem rateS.....vcceveencsceccssace +1,866,000

Reprogramming for the transfer of 50
Air Force civil service employees
to NASA...vevevannns cessessseens ceees +338,000

Proposed supplemental for civilian
pay act Increase.....ceeeeeeveveoncse +41,767,000

subtotal...l...I..........I.......... $688’875’000

Transfer to GSA......vceeeerccsscacacna -474,000

Planned FY 1970 program level.......... $688,401,000

Concerning civil service manpower NASA planned, in the 1970 budget as
submitted to Congress, an end year 1970 employment level of 31,600. This
level represented a gross reduction of 452 positions from the planned end
year 1969 level, partially offset by planned increases of 56 at the
Electronics FResearch Center and 251 at the Goddard Space Flight Center
for the final increment for the conversion of certain functions formerly
carried on through support service contracts to civil service operation.
The net reduction planned in 1970 was 145.
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During 1970, NASA was directed as part of the government-wide reduction
in personnel to reduce its end year 1970 employment level by an additional
300. This reduction was partially offset by the transfer to NASA of 50
civil service employees from the Air Force. These employees have been
performing inspection and reliability functions for NASA at Seal Beach and
Downey, California, industrial plants for several years. The net result
of these actions is to reduce the planned end year 1970 employment level
to 31,350.

During the 1971 budget process the decision was made to discontinue operations
at the Electronics Research Center. The 600 positions shown in fthe budget for
1970 are required to close the center, dispose of property, and plan and
assist in the transfer of continuing research and technology effort.

These positicns will be vacated shortly after June 30, 1970. Some R&PM
costs are carried for ERC in 1971 as required for the closing of the
center and the program transfer.

1971 BUDGET ESTIMATE

The 1971 budget estimate is based on a continuation of the basic operating
level established in 1970. The reduction in costs associated with the phasing
out of ERC is offset by the full year costs of legislation passed during
1970 (increases in the rate for civil service retirement contributions and
per diem allcwances), the full year costs of the final increment of the
conversion of certain functions carried on through support services con-
tracts to civil service performance at Goddard Space Flight Center, the
full year costs of certain increases in personnel costs for the remainder
of NASA, the provision for twelve months funding of support services con-
tracts currently in effect, and the provision for increased man year cost
rates for such contracts.

For civil service manpower, NASA plans an end year complement of 30,550
in 1971, a decrease of 800 from the planned end year 1970 level. The re-
ductions will be as follows:

Final close out of the Electronics Research Center... -600
Reductions at Other Installations:
HeadquarterS.cieeeeessssoscesssscosssosnssssccasosnoas =50
Kennedy Space Center...cceeesecscssrsccensssccsscsons -31
Mannecd Spacecraft Center......c.eeeeeooeensscccs cens =50
Marshall Space Flight Center.......ccccveeccccccnes _—h9
Total reductions....cceceeeens T I —-800
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The following table distributes civil service positions by installation:

NUMBER OF PERSONNEL POSITIONS

MANNED SPACE FLIGHT....c.o000000000

John F. Kennedy Space Center,
NASA..vvecacconcescsccacscssses

Manned Spacecraft Center........

Marshall Space Flight Center....

SPACE SCIENCE AND APPLICATIONS....

Goddard Space Flight Center.....
Wallops Statlion...ccceeeeecceses

ADVANCED RESEARCH AND TECHNOLOGY..

Fiscal Year Fiscal Year Fiscal Year

Ames Research Center........seee
Electronics Research Center.....
Flight Research Center..........
Langley Research Center.........
Lewis Research Center.......cese
Space Nuclear Propulsion Office.

SUPPORTING OPERATIONS

NASA Head(uarters....ccceceseoees

TOTAL PERMANENT POSITIONS.....

POSITIONS OTHER THAN
-PE'R-!?-A—NENT..I.II....II.I..‘

TOTAL POSITIONS...cccccoccencess

1969 1970 1971
13,410 13,033 12,883
2,877 2,779 2,748
4,384 4,250 4,200
6,149 6,004 5,935
4,625 4,900 4,900
4,141 4,412 4,412
484 488 488
11,617 11,294 10,694
1,992 1,972 1,972
802 600 -
539 535 535
3,912 3,872 3,872
4,268 4,215 4,215
104 100 100
2,093 2,123 2,073
31,745 31,350 30,550
2,196 2,300 2,300
33,941 33,650 32,850
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NATIORAL AEROMAUTICS AND SPACE ADMINISTRATION
PISCAL YEAR 1971 ESTIMATES

RESEARCH AND PROGRAM MAMAGEMENT

(Thousands of dollars)

J. F. Kennedy Hanned marsnaii Goddard Ame s Electronics Fiight Levis Space Nuclear
Total Subtotal Space Center, Spacecraft Space Flight Subtotal Space Plight Wallops | Subtotal Research Research Research Research Propulsion

FUNCTION NASA OMSF NASA Center Center 0SSA Center Station OART Center Center Center Center Office Headquerters
Personnel i R

1969 $463,675 $204,076 $43,325 $69,285 $91,466 $61,853 $56,252 §5,601 $159,744 $28,477 §11,979 §7,522 $51,899 $57,987 $1,880 $38,002

1970 516,175 222,000 46,630 76,307 99,063 74,994 68,728 6,266 177,252 31,059 13,847 8,221 57,7644 64,351 2,030 41,929

1971 515,108 222,019 46,161 77,113 98,685 77,409 70,929 6,480 173,027 32,385 3,670 8,503 59,269 67,111 2,089 42,653
Travel

1969 14,003 6,247 566 3,562 2,119 1,782 1,665 117 3,435 694 321 200 1,134 898 188 2,539

1970 16,712 7,395 811 4,177 2,407 2,622 2,265 157 3,760 736 351 219 1,237 1,013 204 3,135

1971 18,200 7,854 874 4,463 2,517 2,759 2,584 175 4,325 921 200 234 1,669 1,088 213 3,262
Automatic Data

Proce ng

1969 23,808 ! 12,453 1,044 5,501 5,908 6,066 5,987 79 2,953 324 1,206 58 933 432 e 2,336

1970 21,548 13,884 943 5,743 7,198 5,104 5,042 62 1,001 115 590 9 240 47 - 1,559

1971 22,710 14,915 943 5,930 8,042 5,788 5,723 65 433 115 --- 9 256 53 coT 1,574
Facilities Services

1969 85,841 58,304 39,649 10,278 8,377 7,097 4,825 2,272 20,013 3,659 1,822 1,257 6,39 6,881 .- 427

1970 80,872 54,551 38,559 8,825 7,167 6,684 4,472 2,212 19,311 3,696 2,317 1,072 6,116 6,110 --- 326

1971 84,083 59,469 39,933 10,195 9,341 6,253 4,068 2,205 18,035 4,073 100 1,118 6,749 5,995 - 326
Technical Services 1

1969 18,026 ‘ 3,583 --- 1,956 1,627 1,018 967 51 1,831 41 866 47 73 737 67 11,59

1970 15,272 3,69 - 2,317 1,377 860 801 59 1,172 9 981 73 73 36 --- 9,546

1971 14,327 3,734 o 2,275 1,459 854 796 58 249 9 == 77 73 90 --- 9,490
Administrative

Support

1969 s2,611 28,205 11,210 8,258 &, 837 4,511 3,51 987 5,914 837 1,063 613 2.512 909 5,879

1070 17,822 22,16 10,502 7177 &4 LRS 4751 1,464 789 6.082 744 1.397 537 2,563 841 - 5,323

1971 37,872 22,592 10,239 7,722 4,631 4,398 3,590 808 5,452 745 500 608 2,718 881 - 5,430
Total

1969 647,964 310,968 95,794 98,840 116,334 82,329 73,227 9,102 193,890 34,032 17,237 9,697 62,945 67,844 2,135 60,777

1970 688,401 323,688 97,445 104,546 121,697 94,317 84,772 9,545 208,578 36,359 19,483 10,131 67,973 72,398 2,23 61,818

1971 692, 300 330,583 98,150 107,758 124,675 97,461 87,670 9,791 201,521 38,248 4,470 10,549 70,734 75,218 2,302 62,735




MATIONAL AERORAUTICS AND SPACE ADMINISTRATION

FISCAL YEAR 1971 ESTIMATES

RESRARCH AND PROGRAM MARAGEMENT

N

DISTRIBITION OF OBLIGAYIONS BY ODJECT CLASSIFICATION
RY_FUNCIION

(Thousands of Dollars)

Automatic
Total Data Facflities Technical |Adoinistrative
WASA Personnel Travel Procesaing Services Services Support
Rdsce), Year 1969
Perscongl compensation §427,898 $427,898 - - - - .-
Perscunel bensfits 32,564 32,564 - —— il bl -
Baveiits for former personnel 286 286 - e - hidd Sad
Trawel & transp, of persons 15,633 150 314,003 == - ~ee $1,480
Trennportation of things 3,706 387 - - ——— 3156 3,163
Rent:, communications,
and utilities 45,025 Lt - $12,599 $18,813 - 13,503
Priniing amé reproduction 6,649 .= - et 1 534 6,114
Othe:: services 93,575 2,385 aee 9,043 55,964 16,324 9,859
Suppiies snd materiails 15,624 e - L 7,885 503 7,236
Equiaent 5,328 5 - 2,157 1,614 509 1,043
Lands andé structures 1,554 - - Land 1,556 - [aetd
Grants, subsidies and contributiooe 4b - L ad 9 wae ——- as
Insurance claims and indemnities 78 - ——— ——- —— .na 78
‘Totals §647,964 $463,675 $14,003 $23,608 $85,841 $18,026 $42 611
Tiscul Year 1979
Parsonune]. compensation $475,809 75,809 - Ladd -~ e o
Persomme). benefits 37,185 37,185 -- - -~ - ——-
Bena fits for former personnel 24 24 oo- - - - -
Travel & tranep. of persons 18,408 20 $16,712 - .- - $1 476
Traveporiation of things 3,953 424 - aatd Rl $95 343
Rants, EA)—-ntenum-,
ard utilities 44,704 - - $12,338 $19,237 2 13,127
Printing and reproduction 6,120 - —— - 3 539 5.578
Other services 84,972 2,513 bl 9,169 52,229 13,840 7,221
Supplies and materials 13,520 ettt -—— bl 6,959 447 6,114
Equ.ipment 2,370 - il 3s 1,194 349 792
Linile and structures 1,25 - - o~ 1,250 —— -——-
Craats, subsidies and costributions 54 —— - .~ - -e- 54
Insurance claims and indemnities 32 m—. .ew 6 ——— - 26
Totals $688,401 $516,175 $16,712 $21,548 480,872 $15,272 437,822
Ilessl Ysor 1971
Parsonnel compensation $471,276 471,276 ——— —— e - —
Parsonnel banefits 39,311 39,311 —- .- aee .- .
Bensfite for former persomnsl 1,460 1,460 ——— wee - e ace
Travel & trassp. of persons 19,874 208 $18,200 —— .- P $1,466
Transportstion of things 3,668 416 -—- ——— ~—- $95 %,157
Rentes, communications,
nd ut:ilities 44,308 —— -—- $13,017 818,248 111,043
Printiag and reproduction 5,939 - - can ~an &75 5,464
Othar sarvices 89,568 2,637 ~an 9,693 56,286 13,293 i ,B59
Supplien sad msterisle 13,223 .- -—— - 7,035 199 5,989
Bar Lpment 2,239 - - == 1,164 263 810
Lesds and structures 1,350 .- - e 1,350 - .-
Cremts, subsidies and coatributions 54 em ——— - - -e 54
claims and 1 30 one .= - - - »
“otals $692,300 $515,108 | $18,200 $22,710 $84,083 $14,327 $11,872
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NATIONAT AERONAUTTICY AND SVFACE ADMINISTRATION
PISCAL YEAR 197Y ESTIMATES

KEsbAKLH ANG PKOGKAM MANAGEMENT

DISTRIBUTION OF OBLIGATIONS BY OBJECT CLASSIPICATION
Y _TNSTAITATION

Togvilars)
i, F. Kennedv Manned Marshal! i.oddard Ame s Flectronica  Blighr Lewls Space Nuclesar
Toowt Priia Lk e IR SR cane Bligy ccave Fligrt wailons fhobtotal [Rescar ! Resear ! Resear i Researcti FPropulsion HDQTRS,
Object rtassitizativr NALA OMEF NAZA renter Tenter RN Y ‘enter Staption NART Center Centar Center Office
FIGCAL YEAR 1507
FETBONGEL - OWMLCRE&T L0 D R i ou i Lo i o PRUI i W/, o [T iy hout PR R 54,763 1,69 34,315
fersonnel benefirs 12,564 14,032 2.8 4,70 Ao 4,107 e 336 ARNTS 1,995 0 L) R L DAL \RL] 2,962
Diwe{ito to Jviums pes svanst 256 i Con - o ae- - 5 108
Travel & transpurtation of
plsweing AN 1,00 507w Y PRIV NET [ 3,401 13 EPa s 1,14 A9y 189 2.562
lransportation ©f Chings 0 e L, : Ge Uit 4§91 387 21 b 14 193 101 4 275
Renrs, communications, and
atilities 43,62 S199% i, 805 RNV bl H,807 FRCENY 437 11,958 3,041 2,116 204 2,818 3,779 .- 2,704
Printing and reproduction 6,649 4,611 1,226 885 5S¢0 182 121 59 413 6 88 7 242 70 --- 1,643
Orher services Qe 0, 7L 32,02 T4, Tl 1,626 -, 207 1,258 12,94 1,285 2,243 1,808 «,236 3,693 09 14,239
Supplies and walo:lals N 3,503 Veil I,ill Jiaz VIS iyuom i o, i 453 58U Y 2,15 953 .- 543
Equipment S, 28 1,295 Geeh N 2o L4040 325 333 1,231 40 i%0 3o 423 win --- 1,526
Lands and structures 1,55 875 475 358 42 423 302 121 256 1 --- 77 183 --- --- oo
Grants, subsiafies & countributions L - - .- .- --- -—-- - 9 9 ——— -- - --- —- 3
Insurance cleims and indeamnities 78 14 13 - 1 1 1 --- 18 --- .- - 1 17 - &3
Totals 647,964 § 310,968 95,794 98,84C 116,334 82,329 72,227 3,1C2 193,890 34,032 17,237 9,697 62,945 67,844 2,135 60,777
P1SCAL YEAR 1970
Personnel compensation 475,809 | 205,018 42,995 70,631 91,1392 69,074 63,332 5,742 163,784 28,835 12,695 7,609 53,187 59,611 1,847 37,933
Personnel benefits 37,185 | 15,607 3,263 5,263 7,101 5,383 4,930 453 12,759 2,170 986 597 4,215 4,611 180 3,436
Benefits for former personnel 24 --- --- --- --- --- --- --- 24 2 --- --- --- --- - .--
Travel and transportation of
persons 18,408 A,892 1,999 4,416 2,417 2,559 2,328 231 3,799 743 362 234 1,237 1,016 207 3,158
Transportation of things 3,953 1,917 1,481 356 80 1,108 981 127 697 32 340 15 210 100 - 231
Rents, communicationa, and
ut{lities 44,704 22,300 7,525 8,100 6,675 7,865 7,438 427 11,471 3,102 1,998 176 2,695 3,500 --- 3,068
Printing ard reproducrion 6,120 4,473 3,173 800 500 171 120 51 368 [ 92 10 200 60 - 1,108
Other services 84,972 | s6,177 31,995 12,840 11,362 5,496 4.228 1,268 11,219 792 2,499 1,093 3,785 3,050 --- 12,080
Supplies and materials 13,520 7,714 4,075 1,839 1,800 1,986 1,079 209 3,390 462 374 225 2,100 %9 43
Equipment 2,370 723 34d 200 179 412 200 212 918 207 137 96 278 200 --- 317
Lands and structures 1,250 bay 599 100 150 065 14U 123 156 - --- 75 b1 --- --- ---
Grants, subsidies & contributions 54 .- - -- - E --- - 7 b .- 1 --- --- --- 47
trEucance Clatms and B 2 . X g & < 1 - 8
Wsus 5 av o K o S o . _
Totals 688,401 | 323,988 ERI 104, 94t 121,697 34, i0L ¢,545 | 208,378 36,1359 19,483 10,131 67,973 72,198 2,234 61,818
FISCAL YEAR 197%
Peisonnel compensation RIS BTNV PO Y Y6, 3y SiL3s PSRy P 4,058 2,000 L3 Su, 218 61,616 1,881
. . e - . P 4 e L o < 1< 20¢
fersciuel :, e L300 h . 3 H <, ? 20¢
) Benefits for former personnel 1,460 . 1,460 . L 480 . .-
Travel & transpartattin o peoa L S L ) ©oaan g 3. 287
- perRonx Vo EERES e P o Y » w52 3k £ 1,689 [ 21 3,287
E | !
- Iraasportaction ui chivgs 3, bon e Lady ie oy il Pl Sy 5y is i Lou . VA7
g Rents, commuiilc aUions, ana
utiiicies 45, Yon 22,395 K 3,080 G, a0 5, K, 290 L 1,009 (RS 100 Lt 2,865 3,900 3,162
Printing and rep1oduction PR RN 4,303 3,063 HOG O 112 120 a7 346 [ - 10 270 U .-- 1,U58
Other services 89,568 | 62,782 33,493 14,860 14,429 4,962 1,630 1,332 4,638 844 500 [UE] 4,101 3,050 --- 12,180
s e o aes o ean ann g0
Supplles and materisis (3,249 1,00 P L, 139 1, 90U PINEETS [ 30 3.146 PYy] --- 252 2,2 245 agn
- Equipment 2,239 723 344 200 179 339 700 129 818 210 127 281 200 ... 359
_ Lands ang alcuciures i, a0 29U 400 10e Pt Tt Gt 166 360 - k] 281 i e T
' - . 5 bui -4 ; . B .- - 47
- Grants, subsidies & wonicibuiions - - . - - ? . !
s Insurance claims and indemmities 30 18 1R 1 1 --- - - 4 R R - k) 1 .- 8
Totals 692,300 | 330,583 98,150 107,758 124,675 97,461 87,676 9,791 201,521 38,248 4,670 16,549 70,734 75,218 2,302 62,735
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
FISCAL YEAR 1971 ESTIMATES

RESEARCH AND PROGRAM MANAGEMENT

ANALYSIS OF REQUIREMENTS FOR GOVERNMENT~OWNED
PASSENGER-CARRYING MOTOR VEHICLES

The appropriation language provides for the acquisition of thirty-nine
passenger motor vehicles, for replacement purposes only. All vehicles for
replacement will meet the criteria established by the General Services
Administration for replacement of vehicles due to age or mileage, or both
of these factors.

A summary analysis of inventory transactions by type of vehicle in FY 1971
is as follows:

Medium Other Station Ambu-
Total Sedans Sedans Wagons lances Buses

Planned fleet, July 1, 1970 183 - 50 101 13 19
Number to be purchased in

FY].Q?]....--...--.-.....- 39 - 13 26 - -
Number of disposals planned: -39 - -5% 34 - -

To be replaced by identi-
cal vehicle type....... 1) ) &) (26) ) (=)

To be rerlaced by another
vehicle typeeeseesecens 38 O ) _(8)* (= O

Planned fleet, June 30,
3 A 183

* Eight station wagon disposals will be replaced with "Other Sedans.”
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RESEARCH AND PROGRAM MANAGEMENT

FISCAL YEAR 1971 ESTIMATES

PERSONNEL
Change
1969 1970 1971 in 1971
Personnel......ccoees. $463,675,000 $516,175,000 $515,108,000 $-1,067,000

DESCRIPTION:

The estimate for personnel and related costs includes the regular pay,
overtime, holiday, Sunday and nightwork differential pay of NASA personnel
in permanent, temporary, part-time and intermittent positions, and the cost
of military personnel and personnel of other agencies detailed to NA3GA. It
also includes the Government's contribution to the Civil Service Retirement
Fund for permanent employees, the contribution to social security for other
than permanent employees, the Government's share of the cost of employees'
life insurance and health benefits, incentive awards and the cost of sever-
ance pay. The estimate provides for the cost of travel to initial duty
station, and travel and shipment of household goods for transferred esmployees.
Reimbursemernt to the Civil Service Commission for security investigations and
payments to other agencies and nongovernment institutions for personnel train-
ing are also included in this activity.

DISTRIBUTICN CF FUND REQUIREMENTS BY INSTALLATION:

1969 1970 1971

Kennedy Space Center...... ceereenne $43,325,000 $46,630,000 $46,161,000
Manned Spacecraft Center........... 69,285,000 76,307,000 77,173,000
Marshall Space Flight Center....... 91,466,000 99,063,000 98,685,000
Goddard Space Flight Center........ 56,252,000 68,728,000 70,929,000
Wallops Station.e.eeesecocasesvocoes 5,601,000 6,266,000 6,480,000
Ames Research Center........c.ccees 28,477,000 31,059,000 32,385,000
Electronics Research Center........ 11,979,000 13,847,000 3,670,000
Flight Research Center............. 7,522,000 8,221,000 8,503,000
Langley Research Center............ 51,899,000 57,744,000 59,269,000
Lewis Research Center.......eoe.. .o 57,987,000 64,351,000 €7,111,000
Space Nuclear Propulsion Office.... 1,880,000 2,030,000 2,089,000
NASA Headjuarters...... Ceesecssenna 38,002,000 41,929,000 42,653,000

Total..ieeveeeronosancosnasnanons $463,675,000 $516,175,000 $515,108,000
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BASIS OF FUND REQUIREMENTS:

The planned end of year employment for NASA civil service personnel
includes 31,350 permanent employees in 1970 and 30,550 permanent employees
in 1971, a reduction of 800. The plan for nonpermanent employees is 2,300
in both 1970 and 1971. The total complement, therefore, is 33,650 positions
in 1970 and 32,850 positions in 1971. The distribution of the permanent
positions by installation is as follows:

DISTRIBUTION OF POSITIONS BY INSTALLATION

Change
1969 1970 1971 in 1971

Permanent Fositions
Kennedy Space Center........cecoeeeeses 2,877 2,779 2,748 -31
Manned Spacecraft Center.....c.ceeeses 4,384 4,250 4,200 -50
Marshall Space Flight Center.......... 6,149 6,004 5,935 -69
Goddard Space Flight Center....... cese 4,141 4,412 4,412 ——
Wallops Station......ceeenveencnsanccs 484 488 488 ——
Ames Resedrch Center...ceveescecacenes 1,992 1,972 1,972 —
Electronics Research Center........... 802 600 —-— -600
Flight Research Center........eeeesees 539 535 535 —
Langley Research Center.....ceeees .o 3,912 3,872 3,872 -
Lewis Research Center......ceeeveessee 4,268 4,215 4,215 -
Space Nuclear Propulsion Office....... 104 100 100 ———
Headquarters........ teseecnasne ceessan 2,093 2,123 2,073 -50
Subtotal.veeeereeserersnnceoscons ceee 31,745 31,350 30,550 -800
Nonpermaneni: Positions 2,196 2,300 2,300 ——=
Total...... beseseraseseserasesananaans 33,941 33,650 32,850 -800

The number of permanent positions requested in the 1970 budget was 31,600.
During the development of the 1970 operating plan, that level was reduced by
a net of 250 as a part of the overall retrenchment in the government-wide
level of civil service manpower. The cut of 300 positions was partially off-
set by an increase in authorized ceiling to accommodate the transfer to NASA
of 50 Air Force civil service reliability and inspection employees. Included
in the reductions is the phase out of operations at the Electronics Research
Center. The 1970 operating plan thus derived for personnel provides an end
year employment level of 31,350.

The following table summarizes the changes for 1970 permanent position
allocations from the 1970 budget to the current plan.
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CHANGES IN THE 1970 PERMANENT POSITION PLAN

Plan in Government- Air Force 1970 Plan
1970 wide NASA in 1971
Institutional Director Budget Reduction Trans fer Budget
Manned Space Flight............ 13,035 -52 +50 13,033
Space Science and Applications. 4,900 ——— - 4,900
Advanced Research and
Technology.coeereoeeassacesnna 11,533 -239 - 11,294
NASA Headquarters...:eesececess 2,132 -9 = 2,123
Total...vveeeesesvonsenscanas 31,600 -300 +50 31,350

NASA is planning 30,550 permanent positions in 1971, a reduction of 800
positions from 1970. Of the reduction, 600 will result from the completion
of the close out of operations at the Electromics Research Center, 150 from

manned space flight centers and the remainder, 50 from Headquarters. The
following table summarizes the changes in 1971:
CHANGES FROM 1970 TO THE 1971 PERMANENT POSITION PLAN
1970 Changes in 1971
Institutional Director Plan 1971 Plan
Manned Space Flight.......veeveecenannnnn 13,033 -150 12,883
Space Science and Applications........... 4,900 - 4,900
Advanced Research and Technology......... 11,294 -600 10,694
NASA HeadquarterS.....ceeeeeccesessoccans 2,123 -50 2,073
TOLAl. . ceveeoeeerenesosonsassonsassnnss 31,350 -800 30,550
Nonpermanent Positions
The 1970 and 1971 plans for nonpermanent positions are 2,300. These

positions are required for a variety of programs, the largest cf which is

the NASA summer employment program. NASA hires college students and high
school and college faculty members during the summer to provide thesie people
exposure to the NASA programs and government operations. The benefits to the
participants are numerous, as are the benefits to NASA from the employment

of these highly skilled individuals, and the education and training they
receive 1s a considerable national asset.

A portion of the nonpermanent positions is used to provide for NASA's
participation in the President's Youth Opportunity Campaign. This program
provides underprivileged youths the opportunity to work at summer jobs at
the various NASA installations, when unskilled personnel can be effectively
used. Some of these positions are used during the remainder of the year to
provide for the agency's participation in the President's Youth Opportunity
Back to School Drive. This program continues during the school yea:, and
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the underprivileged youths are employed at a variety of unskilled tasks during
a limited workweek of not more than 16 hours.

As in the past, the agency continues to provide significant training oppor-
tunities for technically oriented college students participating in the co-
operative training program throughout the year. The student employed under a
cooperative training agreement works for a term at a NASA installation and
then spends a term in regular study at his college or university. This work-
study program combines practical experience with theory and has been a signifi-
cant recruitment source for NASA.

Experts and consultants are also included under nonpermanent posii:ions.
They are usually employed for a few days at a time when their expertise is
required.

The following table summarizes the planned utilization of personnazl:

DISTRIBUTION OF PERMANENT POSITIONS BY PROGRAM

Direct Positions 1969 1970 1971
Manned Space Flight 10,010 9,699 9,478
APOLlO.cuiveeesusecsoncceaccsacasssasannsns 7,965 6,664 4,904
Space flight operations........... cecons 1,825 2,789 4,322
Advanced missions.....cceiccenrecnannane 220 246 252
Space Science and Applications 3,441 3,606 3,519
Physics and astronomy...c.ceoeesecceccs .o 1,501 1,608 1,495
Lunar and planetary exploration......... 454 511 485
Bioscience...... Cesecsessesssessesnnsone 212 208 199
Space applications.....cccoveee.. tesesaens 681 702 783
Launch vehicle procurement.....sceceeeee 593 577 557

University Affairs

Sustaining university program........ oo 12 12 9
Advanced Fesearch and Technology 7,801 7,725 7,483
Basic research.....ceceee. cesesesens veae 1,172 1,129 1,058
Space vehicle systems........ ceessescens 1,488 1,434 1,495
Electrorics SYyStemS..vcceesnssvesosssoss 952 863 649
Human factor SystemS....cceeseese cesesea 338 329 307
Space power and electric
propulsion systems...... ceeane ceesanns 999 937 976
Nuclear rocketS....cceeeeosassccccasseanes 159 150 159
Chemical propulsion.....c.evcevececscs .. 277 246 246
Aeronautical vehicles......... cescereana 2,416 2,587 2,593
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Direct Positions (Continued) 1969 1970 1971

Tracking and Data Acquisition 1,073 1,130 1,133
Technology Utilization 47 49 49
Subtotal, direct positionSs.....ccc.... 22,384 22,221 21,671

Indirect Positions

Director and staff.....ceveverrceansscnnns 844 833 793
Administrative sSupport....c.ceceevececcnes 4,552 4,440 4,305
Research and development support..... seeas 3,965 3,856 3,781
Subtotal, Indirect positions............ 9,361 9,129 8,879
Total, permanent positions......cecececees . 31,745 31,350 30,550
Other than permanent positions........ceees. 2,196 2,300 2,300
Total..euioerensacsssooccoscosansanes casee 33,941 33,650 32,850

The NASA work force may be summarized by broad occupational groupings as
follows:

COMPOSITION OF PERMANENT STAFF BY OCCUPATIONAL GROUP

1969 1970 1971
Occupational Group Number Percent Number Percent Number Percent

Professional scientists

and engineersS......... 13,861 43.7 13,749 43.9 13,408 44.0
Technicians......coe0eue 5,123 16.1 5,873 18.7 5,818 19.0
Wage board.............. 3,666 11.5 3,005 9.6 2,935 9.6
Professional administra-

tive .o iovonsoescanna 4,367 13.8 4,341 13.8 4,194 13.7
Clerical........ ceesesen 4,728 14.9 4,382 14.0 4,195 13.7

Total. . eieeevennnnse 31,745 100.0 31,350 100.0 30,550 100.0

As reflected above, professional scientists and engineers comprise forty-
four percent of the NASA work force. Technicians and technically oriented
wage board enployees, who work in direct support of the professional technical
staff, make up another twenty-nine percent of the complement. The types of
positions included in each category are described below:

Professicnal scientists and engineers include all professional technical
employees engaged in aerospace research, development, operations, and related
work, including the development and operation of specialized facilities and
supporting ecuipment.
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Technician positions include scientific and engineering aids, shop super-
intendents, quality assurance specialists, production planners and inspectors,
technicians in drafting, photography, and related positions.

Wage board positions include trade, craft and general labor positions (both
supervisory and nonsupervisory) which are compensated on the basis of prevail-
ing local wage rates.

Professional administrative positions include professional management
positions in the fields of general management, financial management, procure-
ment, contracting, personnel, security, library and editorial work, and related
fields for which a university degree or the equivalent, and specialized train-
ing and experience are basic qualifications.

Clerical positions include secretarial, specialized and general clerical,
administrative assistant, and related positions, the qualification require-
ments for which are clerical training and experience or specialized non-
professional experience in the areas of supply, fiscal, logistics, statistics,
or related activities.

SUMMARY OF PERSONNEL COSTS:

1969 1970 1971

A. COMPENSATION AND BENEFITS

1. COMPENSATION

a. Permanent positioms.... $411,766,000 $458,952,000 $455,140,000

b. Nonpermanent positions. 5,097,000 5,531,000 5,163,000
¢. Reimbursable details... 3,531,000 3,961,000 3,907,000
d. Overtime and other

compensation......... 7,504,000 7,365,000 7,066,000

Subtotal.....ce0.0... $427,898,000 $475,809,000 $471,276,000

2. BENEFITS........ “eeveeese.. 32,557,000 _ 36,932,000 __ 40,341,000
Subtotal...e.ce.... vevee.. $460,455,000 $512,741,000 $511,617,000

B. SUPPORTING COSTS

1. Transfer of personnel...... $814,000 $886,000 $972,000
2. Civil Service Commission
services...coecrenccians . 95,000 110,000 120,000
3. Personnel training..... e 2,311,000 2,438,000 2,399,000
Subtotal.....ceeeveaas .ee $3,220,000 $3,434,000 $3,491,000

Total, Personnel.....ceeceeeceevesss $463,675,000 $516,175,000 $515,108,000
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1. COMPENSATION

a.

The largest

Permanent Positions........

1969

1970

1971

411,766,000

458,952,000

$427,898,000 $475,809,000 $471,276,000

455,140,000

segment of personnel related costs, compensation of personnel

in permanent positions, amounts to $455,140,000 in 1971, a decrease of

$3,812,000 from 1970.

This decrease results from netting of decreases from

abolished positions in 1970 and 1971, and the closing of ERC, partially offset
by increases related to the full year's cost of new positions in 1970 at
Goddard for conversion of contractor operations to civil service, the 1969
general pay raise and career development in 1970, and to the partial year's
cost of within grade advances and career development in 1971.

The estimate for permanent compensation is based upon the position structure
at the start of the year, as modified by the addition of new positions and
abolishment of existing positions, within grade advances, career development,

etc.

After these modifications, the year-end position structure is established

and the cost effect for the year is calculated based on the estimated period

that these modifications are in effect.

nel in permanent positions is detailed below:

Cost of

position structure -

beginning ¢f the year............

Cost of

additions to the structure:

New pOSiticnS...c.veeceeesresnnas
Salary legislation and pay
raisesS...ieeecenccanccasasonns .
Within grade advances.......cv00.
Career development.....cceoevoees
Structural changes....cceevvecese
Abolished positions.......cvc0eun
Effect of separation replace-
ment policy..cveeeeereciennnnns

Cost of

position structure -

end of year...veeecieeencsnnnanes

Offsets:

Lapse
Delay
Lapse

and
Lapse
Lapse

of new positions...........
in filling vacancies.......
on salary legislation
PAY I8iSe€S.isceccccrccnnces
on within grade advances...
on career development

increases.cceeececcccsssessnces
Partial year funding of
separationsS.ccieevesteececcceanas

The derivation of the cost for person-

$-4,206,000
-1,362,000

-1,520,000
-3,708,000

-3,038,000

+442,000

$-2,032,000
-2,689,000

-1,891,000
-3,492,000

-2,904,000

+1,011,000

1969 1970 1971
$388,146,000 $416,865,000 $463,333,000
5,179,000 5,246,000 -
23,831,000 39,778,000 ———
7,249,000 7,125,000 6,737,000
5,330,000 5,284,000 4,780,000
176,000 426,000 ——
-12,126,000 -9,733,000 -11,954,000
-920,000 -1,658,000 -4,747,000
$416,865,000 $463,333,000 $458,149,000

$-3,765,000

-3,408,000
-2,368,000
+1,520,000
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1969 1970 1971

Offsets (Continued):

Partial year funding of

abolished positions.......... .o $+6,767,000 $+5,781,000 $+1,846,000
Terminal leave paymentS.......... +826,000 +945,000 +1,795,000
Work days im excess of 52 weeks.. +1,272,000 +1,772,000 +1,952,000
Reimbursement received from other

government agencies.....cecaeee -572,000 -882,000 --581,000

Net cost of permanent positions.... $411,766,000 $458,952,000 $455,140,000

Development of Salary Structure and Cost Estimate

The cost of new positions represents the salary requirements for additional
positions in 1969 and 1970, There will be no new positions in 1971.

The increased costs due to salary legislation and pay raises are the result
of Congressional action, the revision of special pay provisions by the Civil
Service Commission and the periodic wage surveys for Wage Board employees.

The increase shown for 1969 represents the second increment of the Federal
Salary Act of 1967, effective in July 1968, and the periodic wage surveys
conducted in 1969. The cost in 1970 represents the final scale adjustment
provided for in the Federal Salary Act of 1967 and the cost of wage surveys
conducted in 1970. The cost of pending salary legislation is not included in
this budget request.

The calculations for within grade advances, career development, and the
effect of the separation replacement policy savings are derived through modi-
fication of the beginning inventory of grade levels and skill groups, after
determining the number of separations that can be expected, based on current
experience, i:he number who meet the time and performance criteria NASA has
established for promotions, estimating within grade salary increases for
employees who meet the statutory time and quality requirements and planning
the replacement of vacated positions at a generally lower level than f.hose
held by the former employees.

The changlng character of work patterns results in shifts in the position
structure between Wage Board and General Schedule positions. These changes
in structure differ from installation to installation to meet the needs of
each.

The offsef item, abolished positions, is the annual salary cost of the
actual position reductions in 1969 and 1970, and those planned for 1971,
which are the 600 at ERC, 50 at Headquarters, and 150 at the manned space
flight centers. The other offset item, effect of separation replacement
policy, is the savings in annual salaries resulting from the agency policy
of replacing two-thirds of the separations in professional positions at the
entrance level rather than at the grade of the separated employee.
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The cost of the position structure at the end of the year and the net cost,
that is compemnsation actually paid, differ because the end-year structure
carries all salaries on an annual salary basis. The differences between the
salary structure and compensation are generally characterized as lapse items,
and may be either deductive or additive in the schedule, depending upon the
type of actioms.

The lapse on new positions represents the savings for the additicnal
positions which become available to the agency during the fiscal year for
the period of time required to place the new employees on the rolls.

Delays in filling vacancies represent the savings in annual salaries for
the interval between the time an employee leaves the agency and the time a
replacement. is placed on the rolls. For 1971, this time interval is estimated
at about five weeks. The estimate of savings in 1971 is higher than that for
1970 because of the higher number of positions being refilled rather than
abolished after being vacated in 1971 at other installatioms.

The savings from lapse on salary legislation and pay raises result because
they are effective for only part of the year in which they occur. Wage Board
employees' increases are established at various times during the year, and
vary by geographical location, and the savings amount reflects these variances.

Lapses on within grade advances and career development increases represent
the savings for the period that employees were paid at salaries lower than
those held at the end of the year. Partial year funding of abolished positions
represents the cost of these positions before they were abolished. Partial
year funding of separations is the cost of positions at the higher rate, which
subsequently are filled at a lower grade because of the separation replacement
policy.

Terminal leave payments are for accrued annual leave due separating
employees and are an offset against the salary savings realized by the separa-
tion. The 1971 estimate reflects a large one-time cost associated with the
close out of ERC.

Reimbursement received from other government agencies reflects the expected
payments, chiefly from the Environmental Sciences Services Administration, for
work performed by NASA. The decrease in 1971 reflects completion of certain
phases of work for which NASA has been receiving reimbursements.

1969 1970 1971

b. Nonpermanent positions....... $5,097,000 $5,531,000 $5,163,000

The cost of nonpermanent positions is for the varied temporary employment
programs carried on by NASA, such as the cooperative student training program,
the summer student and faculty employment programs, participation in the
President's Ycuth Opportunity Campaign, and other similiar programs. The
reduction in cost reflects a lower average number of such positions to be

filled during 1971.
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1969 1970 1971
c. Reimbursable details......... $3,531,000 $3,961,000 $3,907,000

The services of a small group of military officers and civilian detailees
from other government agencies are utilized in the conduct of NASA's programs
where such use is appropriate. In accordance with existing agreements, NASA
reimburses the parent organization for the salaries and related costs of the
detailees. The reduction in 1971 results from a planned smaller number of
detailees than in 1970, largely because of the close out of ERC.

1969 1970 1971

d. Overtime and other
compensation..eceeecscsanns $7,504,000 $7,365,000 57,066,000

The reduction of $299,000 for overtime and other compensation planned for
in 1971 results from the close out of ERC, reduced requirements related to
the Apollo program and a continued emphasis within NASA to reduce costs in
this category to the lowest level consistent with mission and legal require-
ments.

1969 1970 1971

2. BENEFITS........ ceeeens cereseenes $32,557,000 $36,932,000  $40,341,000

In addition to compensation, NASA makes an employer's contribution to
personnel benefits as authorized and required by law. The following table
indicates the costs of personnel benefits by the major categories:

Category of Cost 1969 1970 1971

Contribution to the Civil Service

Retirement Fund.....s..s ceseseses 526,787,000 $30,921,000 $32,511,000
Contribution for employee life

InsSUrancCe..cveeeccscsscessccsccns 1,625,000 1,745,000 1,759,000
Contribution for employee health

insurance....cceeeecccecconscsaces 2,727,000 2,859,000 2,948,000
Contribution to FICA.....cecveneess 161,000 210,000 233,000
Incentive awards.......... ceesans .o 378,000 441,000 441,000
Other personnel benefits........... 593,000 732,000 989,000
Severance pay....«.. ciecescssoseans 286,000 24,000 1,460,000

Total......... cesectassnans ceeees $32,557,000 $36,932,000 $40,341,000

The largest part of personnel benefits is the Agency's contribution to the
Civil Service Retirement fund. Until January 1970, the Agency's coatribution
equalled six and one-half percent of each permanent employees' salary. In
January 1970, the rate of contribution was raised to seven percent as a result
of P.L. 91-93. The increased cost in 1971 results from the full year's funding
of that increase.
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The agency contribution toward the cost of employee life and health
insurance is based upon employee participation. FICA or social securilty
contributions are for nonpermanent employees who are not covered by the
Civil Service Retirement Act.

The incentive awards program provides for cash awards for outstanding
contributions to NASA, employees superior performance and for improvement
of the agency's operations. The cost of the program remains relatively
stable. Other personnel benefits provide for reimbursement to the Department
of Labor for workmen's compensation cost and such items as uniform allowances
and a special commuting allowance for personnel at the Nuclear Rocket Develop-
ment Station in Nevada. The increase requested in 1971 is to pay for the
increased workmen's compensation billing provided by the Labor Department.

The severance pay estimate is related to the legal requirement to pay
severance pay to employees who are separated from the rolls through no fault
of their own. Such is the case for employees separated because of the close
out of operations at the Electronics Research Center. The amount shown for
1971 is the estimated liability for severance payments at ERC.

1969 1970 1971

B. SUPPORTING GOSTS..eeeeeeeneenne.s $3,220,000  $3,434,000  $3,491,000

Supporting personnel costs provide for the expenses of moving employees
to their initilal duty station or reassignment; for security investigations
and other recruitment costs; and for maintaining and expanding the skills of

our employees. These costs are summarized as follows:
1969 1970 _ 1971
1. Transfer of persomnnel........ $814,000 $886,000 $972,000

The legislation approved in 1966 provided that the government would pay
for certain relocation costs, such as the expenses of selling and buying a
home, the cost of one trip to the new duty station for the purpose of securing
new housing, and the cost of family relocation allowances. The estimate is
based on previous experience. The increase in these costs results because of
the larger number of vacated positions being refilled in 1971 rather than
being abolished.

1969 1970 _ 1971
2. Civil Service Commission
SeIViCeS. it risnntinanenns $95,000 $110,000 $120,000

The Civil Service Commission conducts security investigations for MNASA.
The cost of security investigations is a function of two variables, the
number of investigations to be conducted and the unit-charge made by the
Civil Service Commission. Compilation of installation estimates of the
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number to be conducted and the projected unit-charge for each year is the basis
for the cost estimate.

1969 1970 1971

3. Personnel training........... $2,311,000 $2,438,000 $2,399,000

The maintenance and expansion of the skills of personnel is essential to
an organization such as NASA which is charged with the responsibility for
complex technical programs. Such training is provided within the framework
of the Government Employees Training Act of 1958. Part of the training is
provided by.other government agencies. When employees participate in training
courses of other agencies, NASA is able to benefit from existing programs.
The remainder of the training is provided through nongovernmental sources;
the cost is for tuition, fees and related costs for training at colleges,
universities, technical institutes and related institutions; and for the cost
of seminars and workshops in which groups of employees receive training in
courses of agency-wide interest. Such training is used to maintain and to
expand employee skills. The estimate is based on a continuation of current
training programs and the growing requirements to reorient skills of employees
into channels compatible with the direction of the space program in the 1970's.
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RESEARCH AND PROGRAM MANAGEMENT

FISCAL YEAR 1971 ESTIMATES

TRAVEL
Change
1969 1970 1971 in 1971
Travel...c.icoveeass $14,003,000 $16,712,000 $18,200,000  $+1,488,000

DESCRIPTION:

The estimates include the cost of transportation, per diem, and incidental
costs required for employee travel for the purpose of direction and coordination
of Research and Development and Construction of Facilities program activities;
travel for contract management and flight mission support; travel to launching
sites and tracking stations, and for administrative travel. It alsc includes
the cost of travel to NASA-sponsored meetings and conferences, as well as
meetings sponsored outside NASA, when such travel is in the interest of the
agency; of travel by non-NASA employees (31 USC 22a); and of travel by unpaid
members of research advisory committees. Charter, contract, or lease of pas-
senger aircraft and the cost of local transportation by taxi, bus, or private
automobile for which the employee is reimbursed are included in the estimate.
Costs for travel to initial duty station and for permanent change of station
are excluded from these estimates and are included under Personnel Related
Costs. The major share of the increase in travel costs for 1971, $1,344,000,
is related to the full year funding of the increase in per diem rates approved
in November, 1969, in PL 91-114.

DISTRIBUTION OF FUND REQUIREMENTS BY INSTALLATION:

1969 1970 1971
Kennedy Space Center......ececeess $566,000 $811,000 $874,000
Manned S$pacecraft Center......... 3,562,000 4,177,000 4,463,000
Marshall Space Flight Center..... 2,119,000 2,407,000 2,517,000
Goddard S5pace Flight Center...... 1,665,000 2,265,000 2,584,000
Wallops Station..csecesscascecses 117,000 157,000 175,000
Ames Regearch Center......seeeees 694,000 736,000 921,000
Electronlcs Research Center...... 321,000 351,000 200,000
Flight Research Center........... 200,000 219,000 234,000
Langley Research Center.......... 1,134,000 1,237,000 1,669,000
Lewis Research Center......cceees 898,000 1,013,000 1,088,000
Space Nuclear Propulsion Office.. 188,000 204,000 213,000
NASA Headquarters....cceeeeseeesa 2,539,000 3,135,000 3,262,000

Total......l.........‘..ll.'..'

$14,003,000

$16,712,000

$18,200,000
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BASIS OF FUND REQUIREMENTS:

SUMMARY OF TRAVEL BY MAJOR CATEGORY

Change
1969 1970 1971 in 1971
Program Related Travel
Direction, coordination,
and management of Re-
search and Development
and Construction of
Facilities program
activities........... $8,441,000 $10,035,000 $11,210,000 $+1,175,000
Flight mission support. 1,214,000 1,428,000 1,485,000 +57,000
Overseas travel to
launch and tracking
SlteS.eeessocsncecens 437,000 544,000 596,000 +52,000
Subtotal............ $10,092,000 $12,007,000 $13,291,000 $+1,284,000
Meetings and Technical
Seminars
Government-sponsored
meetingS.....cc000.. $1,146,000 $1,279,000 $1,364,000 $+85,000
Other than government-
sponsored meetings
and technical
seminars....... seons 937,000 993,000 1,018,000 +25,000
Subtotal....ce0ne... $2,083,000 $2,272,000 $2,382,000 $+110,000
Administrative Travel... $1,828,000 $2,433,000 $2,527,000 $+94,000
Total, Travel........... $14,003,000 $16,712,000 $18,200,000 $+1,488,000
Change
1969 1970 1971 in 1971
Program Related Travel.... $10,092,000 $12,007,000 $13,291,000 $+1,284,000

Program related travel is the travel most directly related to the NASA
mission. It is the largest part of the travel function and accounts for
Funding in 1971

approximately 73% of the travel requirements for 1971.

375-945 O - 70 - «
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will increase by $1,284,000, which is largely the result of the full year
funding of the cost of the increase in per diem rates approved in November,
1969. The costs are summarized as follows:

Change
1969 1970 1971 in 1971

Direction, coordination

and management of
PrOgramsS...coccees $8,441,000 $10,035,000 $11,210,000 $+1,175,000

The largest individual part of program related travel is for direction,
coordination, and management of research and development and construction of
facilities program activities. Because of the complexity of the programs and
the distribution of contractor and subcontractor effort throughout the entire
United States, coordination and management of activities requires frequent
examination by personnel responsible for the program. The costs for this
travel are expected to be higher in 1971 than in 1970 as the result of the
full year funding of the increase in per diem rates paid to Federal employees
while in travel status, approved in November, 1969 in PL 91-114. This increase
is partially offset by a reduction related to the phase-out of the llectronilcs
Research Center,

Change
1969 1970 1971 in 1971
Flight mission
Support. esevsseev e $1,214 ,000 $1,428,000 $1,485,000 $‘“‘57,000

As projects reach the flight stage, support is required for pre-launch,
launch, and post-launch activities. The amount of travel required for this
purpose 1s directly related to both the number and complexity of the launches.
The increase, $57,000, results from the travel requirements for support of
the approved launch schedule, and the full year funding of the increase in
per diem rates.

Change
1969 1970 1971 in 1971
Overseas travel to
launch and tracking
=5 1 -1 S $437,000 $544,000 $596,000 $+52,000

Overseas travel to launch and tracking sites includes travel required for
instrumentation of the tracking sites, and inspection of the sites prior to
launch. The increase of $52,000 is related to the full year funding of conversion

RPM 1-15



of contractor functions for tracking and data acquisition effort to a civil
service operation at the Goddard Space Flight Center which were formerly
included as part of the contractual effort and funded under Research and
Development, and to the increase in per diem rates.

Change
1969 1970 1971 in 1971

Meetings and technical
seminars......... coe $2,083,000 $2,272,000 $2,382,000 5+110,000

Travel to meetings and technical seminars permits employees engaged in
program activities to participate at both government sponsored and non-govern-—
ment sponscred meetings and technical seminars with other outstanding re-
presentatives of the aerospace community. This participation allows personnel
to benefit from exposure to advances in the field which arise outside NASA, as
well as allowing personnel to present both accomplishments and problems to
their associates. Many of the government sponsored meetings are made up of
working panels convened to solve certain problems for the benefit of the
government., Authorization to attend any meetings of the types described
is granted only after assurance that attendance will be in the interest of
NASA. The estimate for this travel in 1971 is slightly more than 1970 because
of the increase in per diem rates, partially offset by a decrease related to
the phase-~out of the Electronics Research Center.

Change
1969 1970 1971 in 1971
Administrat.ive travel.. $1,828,000 $2,433,000 $2,527,000 $+94,000

Administrative travel includes travel for the direction and coordination of
general management matters. It includes travel by functional managers in such
areas as personnel, financial management, and procurement to assure that agency
policies and procedures are being implemented and carried out properly through-
out the agency. Travel by senior officials to review center requirements and
operations and the travel of center officials to NASA Headquarters is provided
for in this category. This category also includes the cost of travel in and
around the vicinity of the centers, including bus and taxi services and rental
of motor vehicles, and travel of unpaid members of research advisory committees.
The increase in 1971 is related to the full year cost of the incresase in per
diem rates.

RPM 1-16



RESEARCH AND PROGRAM MANAGEMENT
FISCAL YEAR 1971 ESTIMATES

AUTOMATIC DATA PROCESSING

Change
1969 1970 1971 in 1971

Automatic data processing $23,808,000 $21,548,000 $22,710,000 $+1,162,000
DESCRIPTION:

The funds budgeted in this category provide for the acquisition of automatic
data processing (ADP) equipment by lease or purchase, maintenance of NASA-owned
equipment, and the procurement of programming and operation services. Both
electronic data processing and ancillary electric accounting machine equipment
are included. The overall requirement for ADP is divided by appropriation in
accordance with the purpose served by the equipment. The Research and Program
Management appropriation provides for the general purpose scientific and
business data processing which support the overall installation operatlons
and scientific and technical applications where it is impractical to distribute
the funding to a directly supported program or project. Other approprlations
provide for data processing systems and operations which are dedicated to
specific programs or projects, or are integrated into larger systems. Addi-
tional information concerning ADP equipment requirements may be found In the
special ADP analysis which appears in Volume I of this budget.

DISTRIBUTION COF FUND REQUIREMENTS BY INSTALLATION:

1969 1970 1971

Kennedy Space Center......eeeeeceeee $1,044,000 $943,000 $943,000
Manned Spacecraft Center........... 5,501,000 5,743,000 5,930,000
Marshall Space Flight Center....... 5,908,000 7,198,000 8,042,000
Goddard Space Flight Center..... .o 5,987,000 5,042,000 5,723,000
Wallops Staticn.eeeeeecerncacssnnns 79,000 62,000 65,000
Ames Research Center......cceceeee. 324,000 115,000 115,000
Electronics Research Center........ 1,206,000 590,000 ——
Flight Research Center............. 58,000 9,000 9,000
Langley Research Center......... o ee 933,000 240,000 256,000
Lewis Research Center.......... ceen 432,000 47,000 53,000
NASA Headquarters...eeceeeeeeeocass 2,336,000 1,559,000 1,574,000

o U $23,808,000 $21,548,000 $22,710,000
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BASIS OF FUND REQUIREMENTS:

SUMMARY OF AUTOMATIC DATA PROCESSING

Change
1969 1970 1971 in 1971
Lease of equipment..... $12,606,000 $12,354,000 $13,017,000 $+€663,000
Purchase of equipment... 2,178,000 25,000 —— -25,000
Maintenance of equipment 2,090,000 1,345,000 1,350,000 +5,000
Subtotal, equipment... 16,874,000 13,724,000 14,367,000 +643,000
Programming and
operation services.... 6,934,000 7,824,000 8,343,000 +519,000
Total, automatic data
processing....cee00ees $23,808,000 $21,548,000 $22,710,000 $+1,162,000
Change
1969 1970 1971 in 1971

Lease of equipment......... $12,606,000 $12,354,000 $13,017,000 $+663,000

The lease of equipment for ADP represents approximately 57% of the total
ADP costs funded from the Research and Program Management appropriation. The
estimate for 1971 is $663,000 higher than the amount planned for 1970. This
increase is primarily attributable to the Goddard Space Flight Center and
results from the full year rental of leased peripheral equipment acquired
during 1970 to support the ADP systems complex already in place at the Goddard
Space Flight Center. In addition, there is a smaller increase at the Manned
Spacecraft Center planned for the purpose of acquiring components for exist-
ing in-place systems. These increases are partially offset by decreases of
$18,000 at the Marshall Space Flight Center and $41,000 at the Electronics
Research Center. The ADP lease costs at all other installations will remain
at essentially the same level as in 1970.

Change
1969 1970 1971 in 1971
Purchase of equipment..... $2,178,000 $25,000 — $-25,000

No purchase of ADP equipment is planned in 1971 from the Research and
Program Management appropriation.

Change
1969 1970 1971 in 1971
Maintenance of equipment.. $2,090,000 $1,345,000 $1,350,000 $+5,000
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The requirements for the maintenance of NASA owned ADP equipment remain
about the same in 1971 as in 1970.

. Change
1969 1970 1971 in 1971

Programming and operation
services......c.c00uv.... $6,934,000 $7,824,000 $8,343,000 $+519,000

In 1971, the cost of contractor programming and operation services related
to the larger and more sophisticated systems in operation is estimated to be
$519,000 higher than 1970. An increase of $887,000 will be required for the
Marshall Space Flight Center to provide full year funding om the increased
man year cost rate for the programming and operations support services coa-
tracts currently in effect. This amount is offset, however, to a net increase
of $519,000 as result of the phasing out of operations at the Electronics
Research Center.
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RESEARCH AND PROGRAM MANAGEMENT

FISCAL YEAR 1971 ESTIMATES

FACILITIES SERVICES

1969 1970

1971

Change
in 1971

Facilities sexvices....

DESCRIPTION:

$85,841,000 $80,872,000 $84,083,000 $+3,211,000

Facilities services includes the rental of lands and buildings; the
procurement of electricity, water, gas, and other utilities; maintenance
of buildings and grounds; and minor construction and facility wmodifications.
It also includes custodial services consisting of security services,
janitorial services, cleaning, exterminating, and refuse handling, laundry

and fire protection.

Funds required also provide for the maintenance and

repair of general purpose instruments, research equipment, and shop

equipment.

Requirements for general purpose building materials, hardware,

electronics supplies and materials, as well as procurement of mechanical,

laboratory and shop equipment are also included in the estimate.

The

requirements for major contractual service effort at the Merritt Island
Launch Area and reimbursement to the Air Force for services provided to
the Kennedy Space Center are also covered in this category.

DISTRIBUTION OF FUND REQUIREMENTS BY INSTALLATION:

1969 1970 1971
Kennedy Space Center......ceeeveee $39,649,000 $38,559,000 $39,933,000
Manned Spacecraft Center.......... 10,278,000 8,825,000 10,195,000
Marshall Space Flight Center...... 8,377,000 7,167,000 9,341,000
Goddard Space Flight Center....... 4,825,000 4,472,000 4,048,000
Wallops Station...... eresscecessen 2,272,000 2,212,000 24,205,000
Ames Research Center.....ceceeeeee 3,659,000 3,696,000 4,073,000
Electronics Research Center....... 1,822,000 2,317,000 100,000
Flight Research Center............ 1,257,000 1,072,000 1,118,000
Langley Resesarch Center.......... . 6,394,000 6,116,000 6,749,000
Lewis Research Center........ cecon 6,881,000 6,110,000 5,995,000
NASA Headquarters.....cececeeceaee 427,000 326,000 326,000

Total..vceeee

® 00 c0 000000 s0 s

$85,841,000 $80,872,000

$84,083,000
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BASIS OF FUND REQUIREMENTS:

SUMMARY OF FACILITIES SERVICES

1969 1970

Change
1971 in 1971

Acquisition of Facilities
Rental of real
PrOPertYeecsceeeess $1,821,000 $1,819,000
Minor construction
and modi.fications. 1,554,000 1,250,000

$373,000 $-1,446,000

1,350,000 +100,000

Subtotal....cceeee $3,375,000 $3,069,000

Maintenance and Related
Services
Maintenarnce, repair
and alteration of
buildings and
grounds........... $11,050,000 $9,388,000
Maintenance and
repair of
equipment......... 2,023,000 2,002,000
Custodial services.. 10,318,000 8,044,000

$1,723,000 $-1,346,000

$10,012,000 $+624,000

2,160,000 +158,000
9,667,000 +1,623,000

Subtotal.......... $23,391,000 $19,434,000

Operation of Facilities
Utilities...eeeveee. $13,294,000 $13,666,000
Supplies and
equipment......... 10,051,000 9,795,000

$21,839,000 $+2,405,000

$14,050,000 $+384,000

9,970,000 +175,000

Subtotal.......... $23,345,000 $23,461,000

Range Operations...... $35,730,000 $34,908,000

$24,020,000 $+559,000

$36,501,000 $+1,593,000

Total, Facilities
Services............ $85,841,000 $80,872,000

$84,083,000 $+3,211,000

1969 1970

Change
1971 in 1971

Rental of real property. $1,821,000 $1,819,000

$373,000 $-1,446,000

Rental of land and property is required to house personnel and provide
storage and warehouse space for supplies and materials where space is not
available in government-owned facilities. Funds required for this purpose
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are estimated at $373,000 in 1971, a decrease of $1,446,000 under the 1970
estimate. The decrease results largely because of the phase out of the
Electronics Research Center in 1971.

Change
1969 1970 1971 in 1971

Minor construction and
modifications.....c... $1,554,000 $1,250,000 $1,350,000 $+100,000

This activity provides for additions, modifications, and minor construc-~
tion of facilities within statutory limitations. The requirements are
of a continuing nature which are generated by changes in the research
and development program, as well as development of new technology. The
estimate for 1971 includes an increase of $325,000 at the Langley Reszarch
and the Marshall Space Flight Centers for projects deferred from 1970,
partially offset by a $224,000 reduction in requirements at the Kennedy
Space and the Goddard Space Flight Centers.

Change
1969 1970 1971 in 1971

Maintenance, repair and
alteration of buildings
and grounds....e..... $11,050,000 $9,388,000 $10,012,000 $+524,000

The amournt: estimated for maintenance and repair of buildings and grounds
is estimated at $10,012,000 for 1971, an increase of $624,000 from 1970.
The estimate provides twelve months' funding at the increased man year
cost rate contained in current support service contracts. The increase
is partially offset by savings from the phase out of operations at the
Electronics Research Center and the completion of the conversion from
contractor operation of certain services at the Goddard Space Flight Center
to civil service operations.

Change
1969 1970 1971 in 1971

Maintenance and repair
of equipment......... $2,023,000 $2,002,000 $2,160,000 $+158,000

Maintenance and repair of equipment consists of work necessary to keep
mechanical, electrical, electronic laboratory, and shop equipment
operational. The cost of these services is estimated to be $2,160,000 in
1971, an increase of $158,000 from 1970. This increase results from in-
creased requlrements at the Marshall Space Flight Center related to in-
creased service contract cost rates for 1970 carried into 1971.

RPM 1-22

375-945 0 - 70 - 5



Change
1969 1970 1971 in 1971

Custodial services.. $10,318,000 $8,044,000 $9,667,000 $+1,623,000

The estimate for custodial services, which includes janitorial, cleaning,
protective, security fire protection and refuse handling services is
$9,667,000 for 1971. This estimate provides twelve months funding at the
increased man year cost rate contained in current support services con-
tracts. The increase of $1,623,000 is partially offset by savings
from the phase out of ERC.

Change
1969 1970 1971 in 1971

Utilities............ $13,294,000 $13,666,000 $14,050,000 $+384,000

Funds required for utilities in 1971 are $14,050,000, an increase of
$384,000. This increase results from the increased utility rate schedule
charged the Marshall Space Flight Center by the Redstone Arsenal, the in-
creased operations of wind tunnels, and the operation of other new research
facilities at the Ames and Langley Research Centers in support of the
aeronautics research program, being partially offset by savings due to the
phase out of the Electronics Research Center.

Change
1969 1970 1971 in 1971

Supplies and
equipment.......... $10,051,000 $9,795,000 $9,970,000 $+175,000

The estimate for supplies, materials, and equipment in support of the
operation of MASA in-house facilities is estimated to increase by $175,000
in 1971. This increase, which is the sum of minor increases for most
installations, results from the need to procure equipment replacements
not made in 1970 and to replenish supply and material inventories de-
pleted in 1970.

Change
1969 1970 1971 in 1971

Range operations..... $35,730,000 $34,908,000 $36,501,000 $+1,593,000

Over 40 percent of the estimate for all of NASA facilities services re-
lates to services procured at the Kennedy Space Center through major support
contractors for services, utilities, and for support received from the Air
Force Eastern Test Range. Services received through contractors are
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primarily utilized at the Merritt Island Launch Area. These services are
provided by three major support contractors and cover facilities engimneering
and planning, maintenance, repair and operation of facilities and utilities;
maintenance of roads and grounds; supply operations; publication and graphics
support; and library services. Reimbursements to the Air Force, except for
utilities, are primarily for requirements at the Cape Kennedy Air Force
Station complex; including maintenance and repair of buildings and equip-

ment; security; exterminating; printing; medical services; and supply

support. For convenience in understanding the total requirements, these
activities are consolidated under Facilities Services, and not distributed

to other categories. The estimate for range operations in 1971 is $36,501,000,
an 1increase of $1,593,000 from the 1970 level. The following table summarizes
funding requlrements by purpose:

Change
1969 1970 1971 in 1971
ADP operations.... $2,746,000 $2,454,000 $2,599,000 $+145,000
Utilities..... e 3,705,000 3,752,000 3,825,000 +73,000
Maintenance,
repair,
alterations,

and operation
of facilities... 12,376,000 12,905,000 14,226,000 +1,321,000
Protective

services........ 6,291,000 5,800,000 5,800,000 —
Janitorial and

cleaning

serviceS....cu.s 923,000 748,000 771,000 +.23,000
Support services.. 9,689,000 9,249,000 9,280,000 +31,000

Total.....ev.... $35,730,000 $34,908,000 $36,501,000 §+1,5?3!000

The increased fund requirements of $1,593,000 required in 1971 provide
for twelve months' funding at the increased man year cost rate contained
in current support service contracts, partially offset by decreased man
years of effort. The increase in utilities is due to a higher rate paid
to the Air Force for utilities services.
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RESEARCH AND PROGRAM MANAGEMENT

FISCAL YEAR 1971 ESTIMATES

TECHNICAL SERVICES

Change
1969 1970 1971 in 1971

Technical services... $18,026,000 $15,272,000 $14,327,000 $-945,000
DESCRIPTION:

The estimate for technical services provides for the costs of engineering
services, and of scientific and technical information and educational/
informational programs. Included in the engineering services are the costs
of engineering design and reliability and quality assurance studies. The
scientific and technical information programs, which furnish up-to-date
reporting of scientific and technical programs, provide for the support
of the technical libraries located at various installations, the
acquisition and dissemination of scientific and technical literature, and
for educational/informational programs.

DISTRIBUTION OF FUND REQUIREMENTS BY INSTALLATION:

1969 1970 1971
Manned Spacecraft Center........ $1,956,000 $2,317,000 $2,275,000
Marshall Space Flight Center.... 1,627,000 1,377,000 1,459,000
Goddard Space Flight Center..... 967,000 801,000 796,000
Wallops Station...cseececenceses 51,000 59,000 58,000
Ames Resesrch Center.....ceeaeee 41,000 9,000 9,000
Electronics Research Center..... 866,000 981,000 —
Flight Research Center.......... 47,000 73,000 77,000
Langley Research Center......... 73,000 73,000 73,000
lewis Research Center......cces. 737,000 36,000 90,000
Space Nuclear Propulsion Office. 67,000 -— -
NASA HeadquarterS...ceesesesenss 11,594,000 9,546,000 9,490,000

Total..ieivevneooosossencnnens $18,026,000 $15,272,000 $14,327,000
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BASIS OF FUND REQUIREMENTS

SUMMARY OF TECHNICAL SERVICES

Change
1969 1970 1971 in 1971
ENGINEERING SERVICES $1,845,000 $1,144,000 $552,000 $--592,000
SCIENTIFIC AND
TECHNICAL INFOR-
MATION ANI' EDUCA-~
TIONAL PRCGRAMS
Operation of NASA
technical library 1,563,000 1,965,000 1,568,000 --397,100
Educational/infor-
mational programs 4,905,000 3,539,000 3,510,000 -29,100
Scientific and
technical infor-
mation..eceeeenes 9,713,000 8,624,000 8,697,000 +73, 700

Subtotal....... $16,181,000 $14,128,000 $13,775,000 $--353,000

Total..... ceeseeses.. $18,026,000 $15,272,000 $14,327,000 @ $--945,000

ENGINEERING SERVICES., $1,845,000 $1,144,000 $552,000 $--592,n00

Engineering services provide for reliability and quality assurance
studies; engineering design services for the design of minor construction,
repalr and alteration projects, special tooling, equipment and machine
parts; and other related engineering services.

The $552,000 requested for 1971 is $592,000 less than the $1,144,000
planned for 1970. Included in the decrease is $476,000 which relates to the
phase out of the Electronics Research Center; $42,000 at the Manned Space-
craft Center, $40,000 at the Marshall Space Flight Center, $40,000 at
Headquarters and $2,000 at other locations which are related to reduced
requirements for these services.

Change
1969 1970 1971 in 1971
SCIENTIFIC AND TECHNI-
CAL INFORMATION AND
EDUCATIONAL PRO-
GRAMS...... eesesess 516,181,000 $14,128,000 $13,775,000 $~353,000

Included in these programs are the costs of the technical libraries,
educational/informational programs and the scientific and technical
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information sarvices. The funding required to finance these programs is
$13,775,000 1in 1971, a decrease of $353,000 from the 1970 level. The
costs are summarized as follows:
Change
1969 1970 1971 in 197

Operation of technical
libraries.....cceve.ee  $1,563,000 $1,965,000 $1,568,000 $-397,000

The cost of the operation of technical libraries in 1971 will be
$1,568,000 which is a decrease of $397,000 under 1970. This decrease
occurs largely at the Electronics Research Center (ERC) because of its phase
out in 1971 and at Headquarters.

Change
1969 1970 1971 in 1971
Educational/Iaforma-
tional Programs....... $4,905,000 $3,539,000 $3,510,000 $-29,000

The educational/informational programs provide for the gathering and
dissemination of information about the agency's programs to the mass
communication media, the general public, and to the educational community
at the elementary and secondary levels. The cost for these programs :n
1971 is estimated to be $3,510,000, $29,000 less than the estimate for
1970, which results largely from the phase out of ERC. Assistance to the
mass communications media includes the gathering and exposition of news-
worthy material in support of their requests. This material and assistance
is in several forms such as press kits, news releases, televisior and radio
information tapes and clips, and feature material.

Research, development, and operational missions in aeronautics and space
continue to serve as an educational stimulus to students and teachers, as
well as providing substantive knowledge. Response to expressed needs
from students and teachers is provided by developing curriculum supplements
in space-related areas such as physics, biology, chemistry, and math;
assistance to over 1,000 teacher workshops and professional education
meetings with over 30,000 teachers participating; sponsorship of the Youth
Science Congresses and participation in science fairs. The largest single
program {s the Spacemobile, a touring space-science education lecture
demonstration unit. Budget restraints have forced retrenchments in some
of these areas. For example, the number of publications ordered for free
distribution has been cut back to a few thousand, or only enough to
announce thelr availability for purchase from the Superintendent of
Documents. The number of operating Spacemobile units is reduced to 2/ from
30. The staffing has been cut back and consequently, the number of bookings
will decrease to approximately 10,000 from 12,000 lecture-demonstrations
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a year. The program will still include over 400 demonstrations for
teachers at workshops and other in-service training sessions. The
estimated live spacemobile audience is over two million people with an
additional eight million seeing or hearing the program on television or
radio.

Change
1969 1970 1971 in 1971

Scientific and techni-
cal information....... $9,713,000 $8,624,000 $8,697,000 $+73,0M0

The scientific and technical information activity includes the cost of
the NASA Scientific and Technical Information Facility, documentation
services, publication services, systems development and translation
services. The cost of these services is estimated to increase by $73,000
in 1971 to $8,697,000. An increase of $122,000 at the Marshall Space
Flight Center 1is partially offset by savings due to the phase out: of ERC,.
The remaining effort will remain essentially at the same funding level as
planned for 1970. The largest requirement is the NASA Scientific and
Technical Information Faclility under the cognizance of Headquarters, which
will cost $4.1 million in 1971. The level of cost for all other infor-
mation services, estimated at $4.6 million, is essentially the same as
1970. These costs are for the documentation of worldwide aerospace journal
and report literature; monographs, and technical reviews; analyzing,
evaluating, and testing new methods and systems in the field of scientific
communications to increase the effectiveness of the technical information
program; and translating foreign language technical books, reports, and
journal articles required to meet the needs of NASA and its contractor
scientific personnel which are used to keep abreast of world developments
in the space sciences and related fields.
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RESEARCH AND PROGRAM MANAGEMENT
FISCAL YEAR 1971 ESTIMATES

ADMINISTRATIVE SUPPORT

Change
1969 1970 1971 in 1971

Administrative support
services....cce0cenve $42,611,000 $37,822,000 $37,872,000 $+50,000

DESCRIPTION:

Included in Administrative Support Services are general services which sup-
port overall installation operations. The administrative expenses for communi-
cations, printing and reproduction, supplies, materials and equipment,
transportatiion (motor pool, administrative alrcraft services and operationms,
and movements by common carrier), and other services (installation cperations
and medical services), are provided for in this function.

DISTRIBUTION OF FUND REQUIREMENTS BY INSTALLATION:

1969 1970 1971

Kennedy Space Center.......... $11,210,000 $10,502,000 $10¢, 239,000
Manned Spacecraft Center...... 8,258,000 7,177,000 7,722,000
Marshall Space Flight Center.. 6,837,000 4,485,000 4,631,000
Goddard Space Flight Center... 3,531,000 3,464,000 3,590,000
Wallops Station....evceececaess 982,000 789,000 808,000
Ames Research Center.......... 837,000 744,000 745,000
Electronics Research Center... 1,043,000 1,397,000 500,000
Flight Research Center........ 613,000 537,000 608,000
Langley Research Center....... 2,512,000 2,563,000 2,718,000
Lewis Research Center......... 909,000 841,000 881,000
NASA HeadquarterS......ceeeess 5,879,000 5,323,000 5,430,000

Tot@leieeteeesenssosaconanas $42,611,000 $37,822,000 $37,872,000
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BASIS OF FUND REQUIREMENTS:

SUMMARY OF ADMINISTRATIVE SUPPORT SERVICES

Change
1969 1970 1971 in 1971
COMMUNICATIONS
Leased lines and long
distance tolls..... $4,480,000 $4,311,000 $4,308,000 $-3,000
Local telephone
service....ce00evus 5,754,000 5,615,000 5,440,000 -175,000
Other communications. 1,981,000 1,955,000 2,022,000 +67,000
Subtotal....vevees . 12,215,000 11,881,000 11,770,000 -111,000
ADMINISTRATIVE PRINTING 6,191,000 5,578,000 5,464,000 -114,000
SUPPLIES, MATERIALS
AND EQUIPMENT
Supplies and
materials......... 7,171,000 5,868,000 5,758,000 -110,000
Equipment...cceeeee. 1,808,000 1,408,000 1,361,000 -47,000
Subtotal...ceeeeee 8,979,000 7,276,000 7,119,000 -157,000
TRANSPORTATION
Center operations... 6,565,000 5,647,000 5,622,000 -25,000
Common carrier...... 645,000 641,000 625,000 -16,000
Subtotal....ocuese 7,210,000 6,288,000 6,247,000 -41,000
ADMINISTRATIVE
SUPPORT SERVICES
Installation
support services.. 6,635,000 5,913,000 6,306,000 +393,000
Medical services.... 1,381,000 886,000 966,000 +80,000
Subtotal.ciesaeees 8,016,000 6,799,000 7,272,000 +473,000
Total, Administrative
Support Services.... $42,611,000 $37,822,000 $37,872,000 §+502000
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Change
1969 1970 1971 in 1971

COMMUNICATIONS e e e vevos $12,215,000 $11,881,000 $11,770,000 $-111,000

The funds required for communications are estimated at $11,770,000 for 1971,
a decrease of $111,000 from 1970. Included in this estimate are the costs
of leased lines, long distance tolls, local telephone exchange services, and
other communications, such as TWX and postage. Installations and their
major subinstallations are located in twelve states and the District of
Columbia. Xn addition, business is conducted with companies and institutions
in all the states. Consequently, the cost of communications to integrate these
centers of work is large. Costs for certain operational communications related
to flight activities and dedicated leased lines are excluded from the Research
and Program Management appropriation, but are included in the relevant program
in the Research and Development appropriation. A summary of communication costs
follows:

Change
1969 1970 1971 in 1971

Leased lines and long
distance tolls..ceeess $4,480,000 $4,311,000 $4,308,000 $-3,000

The cosi: of leased lines and long distance tolls provides for the inter-
city telephone services for the various installations. The cost of leased
lines includes the leasing of the circuits and associated equipment for rapid
and reliable contact with contractor plants and other key sites. Lcng distance
toll costs are in addition to the cost of leased lines and include toth com-
mercial tolls and reimbursement to the General Services Administration for
NASA's use of the Federal Telecommunications System. The slight decrease of
$3,000 estlmated for 1971 is primarily attributable to the termination of
the Electronics Research Center.

Change
1969 1970 1971 in 1971

Local telephone services. $5,754,000 $5,615,000 $5,440,000 $-175,000

Local telephone service includes not only the cost of providing c¢n-site
telephone exchange services, but also the cost of off-site service in the
area immediately surrounding our installations. The amount of service pro-
vided each installation is determined by the number of personnel, both civil
gervice and contractor, served by the exchange. The decrease in 1971 is
mainly due to the planned program reductions in the manned space flight
activities as well as the closing of the Electronics Research Center.
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Change
1969 1970 1971 in 1971

Other communications...... $1,981,000 $1,955,000 $2,022,000 $+67,000

Other comnunications costs provide for costs for cable services, TWX services,
and postage. The increase is primarily at Headquarters which pays postage and re—
lated fees centrally for the entire agency and is principally related to an
anticipated increase in the cost of postage, as indicated by revised samples
of usage.

Change
1969 1970 1971 in 1971

ADMINISTRATIVE PRINTING...... $6,191,000 $5,578,000 $5,464,000 $-114,000

Estimates for administrative printing include funds for contractual printing
and the related composition and binding operations. This includes services per-
formed by other agencies, chiefly the Government Printing Office, or by commercial
printing firms. All common processes of duplicating, including photostating,
blueprinting, microfilming, and other photographic reproductions, are included.

In 1971, the costs for printing are $114,000 less than in 1970. This reduction
is primarily attributable to reduction in requirements at the Kennedy Space
Center associated with the reduced launch schedule planned for FY 1971, and with
the termination of the Electronics Research Center.

Change
1969 1970 1971 in 1971

SUPPLIES, MATERIALS AND
EQUIPMENT....voceeecenscans $8,979,000 $7,276,000 $7,119,00) $~157,000

Administrative supplies, materials, and equipment include those items of a
general nature which service the entire installation. Excluded are supplies,
materials, equipment, and related services which are related directly to a
specific project (funded in the R&D appropriation) and those that are: facility
oriented (included in Facilities Services). Of the amount required in 1971,
$5,758,000 is for supplies and materials, and $1,361,000 for purchaszd and
rented equirment. The overall requirement decreases by $157,000. This re-
duction is primarily attributable to the termination of the Electronics
Research Cemnter.

Change
1969 1970 1971 in 1971
TRANSPORTATION. .o eeeecrecnoas $7,210,000 $6,288,000 $6,247,000 $-41,000

Transportation services include local motor pool operations and associated
services, center aircraft operations and services, as well as the movement
of supplies, materials, equipment, and related items by common carrier.
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The $41,000 decrease for 1971 consists of a major reduction of $320,000
due to the closing of the Electronics Research Center offset by small in-
creases at several other installations.

Change
1969 1970 1971 in 1971

ADMINISTRATIVE SUPPORT
SERVICES....oveeeeesesss. $8,016,000 $6,799,000 $7,272,000 $+473,000

Administrative support services include installation support services and
center medical services. The funding required for 1971 is $7,272,000, $473,000
more than in 1970. These costs are summarized as follows:

Change
1969 1970 1971 in 1971

Installation support
services....eece0vese.. $6,635,000 $5,913,000 $6,306,000  $--393,000

Installation support services include those services which support the
installation generally; such as logistics support, supply operations, mail
and messenger services, and other related services. The cost estimate
is based on twelve months funding of the increased man year cost rate for
support service contracts currently in effect.

Change
1969 1970 1971 in 1971
Medical services......... $1,381,000 $886,000 $966,000 3480,000

Medical services include the cost of the installations' health units and
of employee health maintenance programs. The cost estimate for medical services
is based on twelve months funding of the increased man year cost rate for sup-
port services contracts at installations where health units are not staffed
with civil service personnel.
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RESEARCH AND PROGRAM MANAGEMENT

FISCAL YEAR 1971 ESTIMATES

JOHN F, KENNEDY SPACE CENTER

MISSION:

The Kennedy Space Center, was established at Cape Kennedy, Flcrida,

as a separate Center within NASA in July 1962. It serves as the primary
Center within NASA for the test, checkout, and launch of space vehicles.,
This presently includes launch of manned and unmanned vehicles at Kennedy
Space Center, Florida, and unmanned vehicles at the Air Force Western Test
Range. The Center is now concentrating on Apollo manned launches, prepara-
tions for Apollo Applications launches, as well as research and cperat:ional
unmanned launches. Kennedy Space Center is specifically responsible for:

1. Launch vehicle checkout and preparation,

2. Spacecraft and payload checkout and preparation.

3. Launch facility design, construction, maintenance, and operations,
including advanced planning and studies leading to development of

new launch operation concepts and techniques.

4, Final integration and integrated checkout of vehicle, spacecraft
and launch facilities, and the conduct of actual launch operations.

5. Operation and coordination of supporting facilities, ground
support equipment, and tracking and data acquisition and logistics
support required for operation of all NASA activities at the
Eastern and Western Test Ranges.,

6. Technical and administrative support services for all NASA elements
located in the area.

In fulfilling its assigned programs, the Kennedy Space Center has developed
into a highly flexible '"space port'" capable of handling a wide variety of
launch activities for present and future manned and unmanned space missions.

DESCRIPTION:

The Kennedy Space Center is situated approximately 50 miles east of Orlando,
Florida, in northeast Brevard County.

The total land area occupied by the installation is 87,760 acres, :including
83,783 acres owned by NASA, In addition to the land area occupied, the state
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of Florida has dedicated to the United States exclusive use rights to some
53,553 acres of State-owned submwerged lands.

In addition to the operation and maintenance of all facilities at the
Kennedy Space Center, the Center is responsible for certain facilities

within the national Eastern Test Range launch area.

The total capital

investment at the Kennedy Space Center, including fixed assets in progress
and contractor held facilities at various locations as of June 30, 1969,

was $1,047,293,000.

SUMMARY OF RESOURCES REQUIREMENTS:

Functions
Personnel...cccccevcecccscecccs
Travel.coceecvoccecscosccccnans
Automatic data processing......

Facilities services...cccccceee

Administrative Support.ccesscsce

Total, fund requirements.....

1. Permarent Positions by Program:

Manried Space Flight

AvF'OllOl.....O..0.0....-......0.....
Space flight operationg8...ecesceccece
Acdvanced missions...c.cccoe000000c0e

Space Science and Applications

Launch vehicle procurementeccececss

Subtotal, positions by program...

FUNDS
1969 1970 1971
$43,325,000  $46,630,000 $46,161,000
566,000 811,000 874,000
1,044,000 943,000 943,000
39,649,000 38,559,000 39,933,000
11,210,000 10,502,000 10,239,000
$95,794,000  $97,445,000  $98,150,000
PERSONNEL

1969 1970 1971
1,848 1,695 1,439
48 145 370

8 27 27

149 143 143
2,053 2,010 1,979
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2. Indirect Positions:

Director and staff...cccccevcncccsces 103 95 95
Administrative BUPPOTt.ccecccccscecece 518 473 473
Research and development supporte.ss. 203 201 201
Subtotal, indirect positionS..ccec.. 824 769 769
Total, permanent positionScccecsossceces. 2,877 2,779 2,748
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RESEARCH AND PROGRAM MANAGEMENT

FISCAL YEAR 1971 ESTIMATES

MANNED SPACECRAFT CENTER

MISSION:

The Manned Spacecraft Center (MSC) was established in November 1961
in Houston, Texas, as NASA's primary Center for the design, development,
and manufacture of manned spacecraft, and for selection and training of
astronaut crews and the conduct of space flight missions. The MSC mission
further embraces an engineering, development, and operations capability to
support and to generate the knowledge required to advance the technclogy
of manned space flight. Engineering and development efforts focus cn
applied research and development in the area of space research, space
physics, life systems, and test and evaluation. Space sclence efforts are
devoted to experiments in flights, sclentific lunar exploration, research
on returned lunar material, space environment studies, and development of
a capability for surveying earth resources from space. The medical
capabilities include experiments in flight, flight crew monitoring, and
development of physilological requirements for spacecraft systems.

MSC is now engaged in Apollo Lunar Exploration and is proceeding with
necessary spacecraft modifications for limited extension of exploration
capabilities. Spacecraft are also being modified to support the requirements
of the Apollo Applications project. MSC is responsible for:

1. The design, development, and fabrication of the manned spacecraft
including the command and service modules, and the lunar module.

2, Overall program management and control of the spacecraft including
module integration, testing, and qualification.

3. Conduct of a program of spacecraft environmental testing.

4, Selection and training of astronauts and preparation of primary
and backup crews for each mission,

5. Operation of the Mission Control Center and control of the space
flight missions from lift-off to recovery.

6. Development of scientific and medical experiments to be flown on
manned space flight missions.
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7. Operation of the Lunar Receiving Laboratory, which provides a central
complex where samples of materials brought to earth by lunar exploration
teams are received, quarantined, processed, undergo limited experiments,
and distributed to the scientific community for further analysis,

8. Development and exploitation of aeronautical and aerospace phofographic
and remote sensor systems to provide and interpret scientific data on
the physical sciences with emphasis on geography, geology, oceanography
and hydrology.

In the period ahead, MSC will participate in Manned Space Flight efforts to
produce a preliminary design and design verification of a space shuttle engine
and air frame, and a space station module. Additional supporting studies will
be required for these efforts.

DESCRIPTION:

The Manned Spacecraft Center is located two miles east of the town of
Webster, Texas. The site is approximately 20 miles southeast of downiown
Houston and 25 miles northwest of Galveston, Texas. Total NASA-owned land at
Houston consists of 1,620 acres. The Center also occupies an additional
55,861 acres at the White Sands Test Facility. The total capital investment
of the Manned Spacecraft Center, including fixed assets in progress and
contractor held facilities at various locations, and the White Sands Test
Facility, as of June 30, 1969, was $472,737,000.

SUMMARY OF RESOURCES REQUIREMENTS :

FUNDS
Functions 1969 1970 1971

Personnel.......--.-.....-.... $69,285,000 $ 76,307'000 $ 77,173’000

Travel..cceevvovecccoccsccenss 3,562,000 4,177,000 4,463,000
Automatic data processing..... 5,501,000 5,743,000 5,930,000
Facilities serviceS:...ces0000 10,278,000 8,825,000 10, 195,000
Technical services.......cc00 1,956,000 2,317,000 2,275,000
Administrative support........ 8,258,000 7,177,000 7,722,000

Total, fund requirements.... $98,840,000 $104,546,000 $107,758,000
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PERSONNEL

1. Permenent Positions by Program:

Manned Space Flight

Apollo..........'..C..O....Ql.....
Space flight operations..cecseccse
Advanced missionsS...ccccvecccevcses

Space Science and Applications

Physics and astronomy.ccscececccccs
Lunar and planetary exploration...
Space applications................

Advanced Research and Technology

Space vehicle systemS.cccccocscces
Human factor SyStemS.sccsoccosccee

Subtotal, positions by program..

2. Indirect Positions:
Director and staff....coccev00000000
Administrative Support.ccccecceceses
Research and development support....

Subtotal, indirect positions....

Total, permanent positions....ccvceee.

1969 1970 1971,
2,666 2,228 1,879
373 712 1,011
14 43 43

30 24 20
--- 5 9
95 93 95

16 16 12
1 12 L
3,203 3,133 3,083
100 92 92
662 625 625
419 400 400
1,181 1,117 1,117
4,386 4,250 4,200
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RESEARCH AND PROGRAM MANAGEMENT

FISCAL YEAR 1971 ESTIMATES

GEORGE C. MARSHALL SPACE FLIGHT CENTER

MISSION:

The Marshall Space Flight Center (MSFC) at Huntsville, Alabama, became
a part of NASA in July 1960, and serves as NASA's primary center for the
design, develcpment, and testing of large launch vehicles and space trans-
portation systems. MSFC is also engaged in program management and payload
integration of the Apollo Applications flights. MSFC includes the component
field activities at Michoud Assembly Facility (MAF) at New Orleans, Louisiana;
the Slidell Central Computer Facility nearby; and the Mississippil Test
Facility (MIF) in southwest Mississippi. The Center is now proceeding with
the direction and management of the following on-going programs:

1. The Saturn vehicles which serve to launch manned lunar and earth
orbital missions, and very large earth orbital payloads.

2. The Apollo Applications Saturn workshop mission including selected
scientific payloads such as the Apollo Telescope Mount.

3. The Lunar Roving Vehicle, which will provide mobility for lunar
exploration.

In the period ahead, MSFC will participate in Manned Space Flight efforts
on a preliminary design and design verification of a space shuttle engine
and air frame, and a space station module. Additional supporting studies
will be required for these efforts.

In carrying out its management responsibilities, the Marshall Space Flight
Center has ceveloped the capability to:

1. Design and develop large launch vehicle systems, including vehicle
systems test and integration, tailored to manned and unmanned pay-

load requirements.

2. Design and develop scientific payloads, space stations, and systems
requi.red for on-going and future space exploration.

3. Develop and integrate scientific experiment payload packages to be
flovn on Saturn/Apollo and AAP or subsequent missions.

4. Conduct systems engineering and overall systems integration of
vehicles and payloads as assigned.

5. Technical and business management of industrial programs involving
space vehicles, payloads and systems.
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In support of its assigned programs, Marshall also maintains the research
and development capability to conduct advanced studies on launch vehicle
and space systems, space navigation techniques, astronautics, and space
science investigations. Its capability for research and for management
of large industrial programs gives the Marshall Space Flight Center a
highly flexible base for space programs.

DESCRIPTION:

Operations of the Marshall Space Flight Center are conducted at three
primary locations.

The first location, the main Marshall Space Flight Center site, is near
Huntsville, Alabama, on Army property at the Redstone Arsenal. The Center
occupies 1,797 acres under a nonrevocable use permit from the Army. The
capital investment as of June 30, 1969, was $353,942,000. Certain
facilities such as the Redstone Arsenal Air Field and some utilities are
used jointly by NASA and the Army. The Huntsville location has deep-water
access via the Tennessee, Ohio and Mississippi Rivers.

The second location, the Michoud Assembly Facility, is located 15 miles
east of New Orleans, Louisiana. The main facility occupies approximately
897 acres and the Slidell Central Computer Facility, a satellite facility
20 miles to the northeast, occupies 14 additional acres. The capital
investment as of June 30, 1969, was $147,190,000, Michoud facility space
totals about 3.5 million square feet, including the main assembly plant,
covering an area of 43 acres under one roof. MSFC exercises overall
management of the facility, while a support contractor provides administrative
and technical services, and the vehicle prime contractors produce the booster
stages at this location. The Michoud Assembly Facility is on the Gulf
Intra~Coastal Waterway, and has deepwater access via the Mississippi River.

The third location, the Mississippi Test Facility, is in southwest
Mississippi, approximately 50 miles northeast of New Orleans, Louislana.
Total land area is 138,870 acres of which 13,428 acres make up the actual
test area cwned by NASA. The remaining 125,442 acres are held as a buffer
zone. In the buffer area, 7,558 acres are owned by NASA, and 117,884 acres
are under restrictive easement. Capital investment for the Mississippi
Test Facility as of June 30, 1969, was $276,203,000. Test stands include a
dual-position stand for testing the Saturn V first stage (S-IC), and two
stands for testing the 1,000,000 pound thrust Saturn V second stage (S-II).
MSFC exerclses overall management of the facility, while a support con-
tractor provides administrative and technical services, and the vehicle
prime contractors are responsible for conducting tests on the stands. The
site has deepwater access for transporting large boosters via the Fearl
River and the Intra-Coastal Waterway.
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The total capital investment of the Marshall Space Flight Center, including
fixed assets in progress and contractor-held facilities at various locstions,
as of June 30, 1969, was $943,682,000.

SUMMARY OF RESOURCES REQUIREMENTS :

Functions 1969 1970 1971

Personnel...ceseescesessessenses $ 91,466,000 $ 99,063,000 $ 98,685,000

Travel..ccesecroossccccccoconsoe 2,119,000 2,407,000 2,517,000
Autometic data processing....... 5,908,000 7,198,000 8,042,000
Facilities services....cceccceces 8,377,000 7,167,000 9,341,000
Technical services....ococvceccee 1,627,000 1,377,000 1,459,000
Administrative support.ccesccese 6,837,000 4,485,000 4,631,000

Total, fund requirements...... $116,334,000 $121,697,000 124,675,000

PERSONNEL

1969 1970 1971

1. Permanent Positions by Program:
Manned Space Flight

Apollo............’............. 3’181 2’531 1"400
Space flight operationS..cc..seeo 1,276 1,744 2,753
Advanced missions....ccc00000000 133 123 123

Space Science and Applications

Physics and astronomy.......ccs. 15 40 34
Lunar and planetary exploration. 7 15 15
Bioscience....cceeecscoccccsosnce 3 3 3
Space applications....cecvoeeceee 2 5 5
Advanced Research and Technology
Basic research.......ce000000000 33 41 48
Space vehicle systemS...cccoeve0 186 221 275
Human factor syStems....cceccese 5 13 16
Nuclear rockets..............'.. 6 25 38
Aeronautical vehicleS...ce0ece0. 1 7 13
Tracking and Data Acquisition..... 10 14 14

Technclogy Utilization.ececceocces 12 14 __14

Subtotal, positions by program.. 4,870 4,796 4,751




2. Indirect Positions:
Direi:t()r and staffa.aoaQQQQQOOOOOO
Administrative supporteccececcccces
Research and development supports.

Subtotal, indirect positions....

Total, permanent positions....cecce.

375-945 ¢ - 70 - 9

1969 1970
81 79
690 640
508 489

1,279 1,208

6,149 6,004
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LEGEND

EXISTING FACILITES
BLDG BLDG
NG TITLE OR USE NO
4200 CENTRAL LAB B OFFICE BLDG 4567
4201 ENGINEERING B  ADMINISTRATION 4570
4202 PROJECT ENGINEER OFFICE 45372
4207 CENTRAL COMMUMNICAT IONS 4563
4241 STORAGE FACILITY 4588
4249 TECHNICAL SERVICES OFFICE 4608
4250 TECHMICAL MAINTENANCE 4610
4306 CAFETERmA 4612
A3 AERO -ASTRODYNAMICS  OPERATIONS 4613
4312 SECURITY GUARD UNIT 4616
4313 SERVICE SHOPS 4618
433 TEST B DEVELOPMENT SHOP 4619
4332 STORAGE 4623
4350 FUEL TEST STAND 4629
LALLY TRAMNING 5-4846
4352 NITROGEN MANUFACTURING S-4647
4353 PHOTO L ABORATORY S-’G“
4371 PLANT MAINTEMANCE 5-4649
4372 EQUIPMENT STORAGE 4650
4373  ASTRIONICS L ABORATORY 4653
44724 FIRF STATION [afudY)

(b) REFU

TIME OR USE

BOWER HOUSE

BLOCK  HOUSE

STATK TEST TOWER
COMPONENTS TEST LABORATORY
COLDO CALIBRATION TEST STAND
NON-OESTRUCTIVE TESTING LA&B
PROP & VEMICLE ENG iLAB
MATERIALS STORAGE
COMPRESSOR  EQUIPMENT

ENG OFFICE & SHOP
HYORAULIC TEST SHOP

TEST UNIT/LDAD TEST ANNEX
ACCELERATION TEST CELL

LOW TEMPERATne  1Eb1

GSE BLOCKHOUSE

HGH PRESSURE AIR COMP 8LDG
HIGH PRESSURE FLUID FaCILITY
TRANSPORTATION HANGAR
TEST SHOP 8 INSTRUMENT LAS

COMPONENTS SUPPORT  SHOP
€.1 coCoapaTia cuns

ISH SURFACE TREATMENT FAC BLDG 4760

MARSHALL SPACE FLIGHT CENTER
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HEADQUARTERS AREA 544723 MATERIAL TEST LABORATORY 334483 VEHICLE MAINTENANCE SHOP 124550  ADVANCED SATURN DYNAMIC TEST STAND
554 4711 PRECISION MACHINE SHOP 84 §43+2 NITROGEN STORAGE BU ILDING 13]4522  TEST STAND (LOX-LHy COMPONENTS)

b B CENTRAL COMMUNICATIONS FACILITY 56 4712 FIELD OFFICE BUILDING 25 fazt ADMINISTPATIVE 8L ILDING 1414530 TEST STAND {LOX-RP COMPONENTS)

96 4241 STORAGE BUILDING 5742t MACHINE SHOP AND OFFICE BUILD ING 35433 PHOTOGRAPHIC LABORATORY 15 | 4561 CONTROL AND SERVICE CENTER

97] S-4244  BUTLER BUILDING {STORAGE AND SHOFS) 584728 EQUIPMENT TEST SHOP 37 §4372 EQUIPMENT STORAGE 16 | 457 DYNAMIC TEST STAND {SATURN IIR)
93] 5-4251  SUPPORT SERVICES EQUIPMENT SHED 5947 COMPONENT HANGER & HYDRGSTATIC TEST e 4371 STORAGE AND OFFICES 173 COMPCMENTS TEST LABCRATCRY
9904250  TECHNICAL SERVICES OPERATIONS BU ILDING o arse HIGH ALTITUDE TEST FACILITY 3914373 GSE LABORATORY 19 acsg F-1TURBO TEST FACILITY

leu [ 4249 SUPPORT SERVICES OPERATIONS AND MEDICAL CENTER 61 § 4748 LIQUID PROPELLANT TEST SUPPCOT RLILDING 9 Jassi ENGINEERING AND MACHINE SHOP/OFFICE 19§ S-4539  TEST PREPARATION BUILDING

101 4200 CENTRAL LABORATORY AND OFFICE BL ILDING 22]S-2747  AIR COMPPESSOR STATION 91F$-44°0  STORAGE BUILDING (QUONSET) 20 4s4e ACOUSTIC MODEL TEST FACILITY

12 | 4202 PROJECT ENG INEERING BU ILD ING 6314746 OFFICE, TESTDIVISION 32| S-a499  STORAGE BU ILD ING (QUONSET) 21 ] 4541 CONTROL BUILD ING

134l ENGINEERING AND ADMINISTRATION BUILD ING 644741 BERYLLIUM FACILITY 93 4432 QPERATIONS SUFPORT BU ILD ING 22| 457¢ BLOCKHOUSE

6547132 WIND TUNNEL FACILITY 94 L4404 TECHNICAL GUCUMENTATION CENTER 23] 4564 POWER PLANT TEST STAND (H-1 ENG INE)

LAB AND SUPPORT AREA 664733 VACUUM TANK FACILITY 24] 4514 LIQUID HYDROGEN FACILITY (S-1v8)
38] 4028 LQW TEMPERATURE TEST FACILITY 671 4306 SUPPORT OFFICES TEST AREA 250 4572 STATIC TEST TOWER (S-1/18)

39 f 4622 LIQUID HYDROGEN TEST PAD 684312 OFFICE BUILDING WES

acy a3 ACCELERATOR AND TEST CELL FACILITY L4 Epatt SHCCK TUNNEL FACILITY T AREA ) TEST SUPPORT AREA

a1 4624 HYDROGEN PEROX IDE STATION fufuats STRUCTURAL TESTING LABORATORY STORAGE 1] aovs F-LENGINE TEST STAND 29 GSE TEST CONTROL CENTER

42 4655 NON-DESTRUCTIVE TEST LABORATORY 71§4332 ENVIRONMENTAL TEST LABORATORY 2| 4o SATURN STATIC TEST STANS (S-1C} 27 HIGH PRESSURE FLUID TEST FACILITY
43 4oi2 MATERIALS LABORATOR TZpas TUSTING AND DIVILCPMINT SHCP S ven CCLIUS COMPRESSCN BLILDING 2% SUPPORT BULDING (N2 VAPORIZATION FACY
44 ) 4vic PROPULSION & VEb G. LAR T344ani STORAGE AND GFFICT BUILBING I3 EUH CGNTROL CINTER BUILDING 2 BOILER HOUSE

45 F 4619 STRUCTURES AND MECHANICS LABORATORY 74§ 4485 FINANC IAL MANAGEMENT OFF iCE BUTLDING 5 INTERIN TEST STAND 3 GAS STORAGE & COMPRESSOR BLDG

46 § 4650 TEST SHOP & INSTRUMENT LAB 754491 COMPUTATION/ACP LABORATORY 5 JUPITER “'HOP'* TEST STAND 3l ENGINE PREPARATION BU ILD ING

218 ans2 COMDITATION [ARNDATAOY Tn b aar7 GUINANCE ANN CONTROL RiHIDING ASTRIONICS LAB 70am7 PUMP HOIISE 32 0S-d656  SATURN V GSE ASSEMBLY BUILDING

45| S-4755  VEHICLE COMPONENTS HANGER 771 5-4479  STORAGE SHED 8§ 4ot TeST LIVISION ENGINEERING BU ILDING 33] S-4653 COMPONENTS SUPPORT BUILDING

49§ S-4752  COMPONENTS AND SUBASSEMBLY ACCEPTANCE BLDG. 73 4476 ACCELERATION AND ENVIRONMENTAL TEST FACILITY EAST AREA sa | 4678 SUB-STORES BUILDING

5044708 ASSEMOLY AND INSPECTION HANGER 791 5-443  AUTOMATION CHECKOUT BU ILDING 350 5-4654  TECHNICAL SYSTEMS WAREHOUSE
514760 SURFACE TREATMENT FACILITY 8¢ | 4492 ELECTRICAL SYSTEM LABORATORY 9] 4565 ENGINEERING BUILDING 36] S-4651  SHOP BU ILDING [QUONSET)
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MANUFACTURING AND BLY

1J303 BOOSTER HANGAR

21103 MANUFACTURING

3| LABORATORY

4]104 BATTERY CHARGING & STORAGE
5]207 BOILER HOUSE

61202 COOLING TOWER

7220 VEHICLE COMPONENT SUPPLY
81203 MAINTENANCE SUPPLY

91221 HAZARDOUS MATERIAL STORAGE

JEST FACILTIES

10§ 420 S-IC STAGE TEST & CHECKOUT FACILITY
NJ404 HIGH PRESSURE TEST FACILITY

MICHOUD ASSEMBLY FACILITY

SITE PLAN

121110 VERTICAL ASSEMBLY & HYDROSTATIC TEST
131130 SYSTEMS ENGINEERING

4 i:so OFFICE AND ENGINEERING BUILDING
183381 CAFETERIA

16 | 320 CONTRACTOR SERVICES BUILDING
17]101 ADMINISTRATION

18102 ENGINEERING

19301 MAINTENANCE SHOP
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20]480 SATURN BARGE DOCK
2t GUARD HOUSE
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PUMP STATION NO 1
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WEST MASTER SUBSTATION
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4220 SATURN S-IC STATIC TEST FAC. (DUAL POSITION)
4210 $-1C TEST CONTROL CENTER
4122 $-) POSITION A-2
4110 §-M TEST CONTROL CENTER
4120 $-1l POSITION A-
4795 DATA ACQUISITION CEWNTER
3305 HIGH PRESSURE GAS COMPRESSOR FACILITY
RP-1 STORAGE AND TRANSFER AREA
LHy TRANSFER AREA
LOX STORAGE AND TRANSFER AREA
4400 HI PR WATER STORAGE, PUMP, & DISTR SYSTEM
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12
i3
14
15

1201 COMMUNICATIONS & TELEPHONE BUILDING
1200 TEST AREA CONTROL CENTER

1000 DATA HANDLING CENTER

MO0  ENGINEERING AND ADMINISTRATION BUILDING

16
17
18
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SITE PLAN
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5.1l CANAL EXTENS ION

1105 ELECTRONICS INSTR & MATERIALS LAS

W0 SONIC MEASURING FACH - ACOUSTIC LAB
8201 SONIC MEASURING FACIL - METEOROLOGY LAB
3204 CENTRAL HEATING PLANT
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20
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22
23
24
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26
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100 COMPONENTS SERVICE FACILITY
2101 EMERGENCY SERVICES BLDG.
2200 SITE MAINTENANCE 8LDG.

2205 TEST MAINTENANCE BLDG

2202 TDMeRcLEn DA £

Qe sTogan

2203 INFLAMMABLE MATERIAL STORAGE
2204 WAREHOUSE

2105 MOBILE EQUIPMENT OPERATION BLDG.
3202 $-1C STAGE STORAGE BUILDING

3203 $-It STAGE STORAGE & C/O FAC.

3201 CRYOGENIC BARGE SERVICE BUIDING
3102 SECURITY CONTROL FACILITY

M

TRANSPORTATION & MISC.

32 RAILROAD & SWITCHING YARD
33J2402 RP-1 TRANSFER DOCK

3412315 NAVIGATION LOCK & BRIDGE

st BOOSTER TRANSFER DOCK

36 CRYOGENIC DOCK & CANAL EXTEN
37] 240 CONSTRUCTION DOCK
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RESEARCH AND PROGRAM MANAGEMENT
FISCAL YEAR 1971 ESTIMATES

GODDARD SPACE FLIGHT CENTER

MISSION:

The Goddard Space Flight Center, established in 1959 as the first major
United States laboratory devoted to the investigation and exploration of
space, conducts a wide~ranging program of experimentation in the space sciences
and space applications. As a result, Goddard Space Flight Center has
developed many diverse capabilities: the management of complex satellite
projects; the development of wholly integrated spacecraft, ranging from
systems engineering to development, integration, and testing; the development
and operation of satellite tracking networks; data acquisition and analysis;
and scientific research to include both theoretical studies and the develop-
ment of many significant scientific experiments flown in satellites.

Although the majority of Goddard Space Flight Center's personnel are at the
Greenbelt site, other personnel are located at the Goddard Institute for
Space Studies in New York City, and throughout the world, managing the opera-
tion of satellite tracking and communications network stationms.

Goddard Space Flight Center is responsible for the management of communi-
cations and meteorological satellite programs, such as the Applications
Technology and Nimbus Satellites; the management of scientific satellite
projects to include the Orbiting Geophysical (0GO), Orbiting Solar (050), and
the Orbiting Astronomical (0OAO) Observatories and the Explorer series; project
management of NASA's Delta launch vehicle; management and operation of two
worldwide tracking and data acquisition networks, the Space Tracking and Data
Acquisition Network and the Manned Space Flight Network; and the development
of the sounding rocket program.

During 1969, twenty-two major spacecraft launchings were conducted by NASA
of which fourteen were directly managed by the Goddard Space Flight Center.
Of the remaining eight missions, including four Apollo flights, two Mariner
space probes and two scientific satellites, Goddard played a major data
acquisition, tracking and/or launch vehicle management role.

Major Goddard achievements during the year included:

Scientific Satellites - Launch of the sixth and last spacecraft in the
Orbiting Geophysical Observatory (OGO) series, bringing to more than 120
individual experiments orbited in the series to conduct inter-disciplinary,
time-correlated studies of Earth-Sun relationships; launch of two Orbilting
Solar Observatories (0SO 5 and 0SO 6), to continue the pioneering solar
studies during the current solar cycle; launch of the Goddard-built Explorer
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41 (Interplanetary Monitoring Platform) to continue a highly successful series
designed primarily to study the Earth's magnetosphere; completion of first

year operation of Orbiting Astronomical Observatory (OAO) II providing the most
prolonged astronomical observations above the Earth's atmosphere ever
conducted.

Internaticnal Scientific Satellites - An increasingly important mission for
the Center is its responsibility for carrying out the international coopera-
tive space program under NASA auspices. During the year three intemmational
scientific satellites were successfully launched. These included the
Canadian-built International Satellite for Ionosphere Studies (ISIS) I; a
spacecraft for the European Space Research Organization (ESRO) to study
energetic particles in space; the first satellite in a cooperative program
with the Federal Republic of Germany called Azur I to make measurements of
the Earth's radiation belt, the aurorae and solar particle events.
Additionally, numerous sounding rocket launchings were conducted in
cooperation with scientists throughout the world, often from foreign
launch sites.

Applications Satellites - Goddard is the primary NASA Center for weather,
communications and Earth resources satellite efforts. During the year the
third Nimbus research and development spacecraft was successfully launched
carrying several advanced weather sensing devices which may eventually
provide the t.echnology to make possible long-range computerized weather
predictions on a global basis; two other weather satellites in the TIROS
Operational System were orbited for the U.S. Weather Bureau., In the
communications area two synchronous orbit satellites were launched for the
Communications Satellite Corporation, and the first British-built Skynet
military communications satellite was successfully placed in synchrorous
orbit. A major milestone was achieved with the initiation of a program for
development of the first two U.S. Earth Resources Technology Satellites.

Sounding Rockets = During 1969 more than 120 sounding rocket launchings were
conducted by Goddard, bringing to more than 1,270 the number of launchings in
the program since 1959,

Tracking and Data Acquisition - The Goddard-managed Space Tracking and Data
Acquisition Network provided communications and tracking coverage for all
of NASA's scientific and applications satellites launched during the year.
The Manned Space Flight Network provided global tracking support for four
Apollo manned flights, including the historic first landing of man on the
Moon during Apollo 11.

DESCRIPTION:

The Goddard Space Flight Center, located 15 miles northeast of Washington,
D. C. at Greenbelt, Maryland, is situated on a 554-acre main site. “Three
additional plots of 639 acres comprise the remote site area and contain the
Goddard Antenna Test Range, the Goddard Optical Facility, the Propulsion
Research Facility, the Magnetic Fields Component Test Facility, the
Attitude Control Test Facility, and the Network Training and Test Facility.
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The total capital investment for the Goddard Space Flight Center, including
fixed assets in progress and contractor held facilities at various locations
as of June 30, 1969, was $563,331,000 (includes capital type facilities of
the MSF and STADAN network and other supporting activities including

equipment aboard ships and aircraft).

SUMMARY OF RESOURCES REQUIREMENTS:

FUNDS
Functions 1969 1970

Personnel...cceecvseevcscecscess $56,252,000 $68,728,000

1971

$70,929,000

Travel.'.................’..... 1,665’000 2’265’000 2"58a,000
Automatic data processing...... 5,987,000 5,042,000 5,723,000
Facilities services............ 4,825,000 4,472,000 4,048,000
Technical services......ccvee0. 967,000 801,000 796,000
Administrative support......... 3,531,000 3,464,000 3,590,000
Total, fund requirements..... §73!227!000 286!772!000 §87£670!000
PERSONNEL
1969 1970 1971
1. Permanent Positions by Program:
Manned _Space Flight
ApOllO........‘.O‘............... 5 3 3
Space flight operation8..eccesees 1 -——- -
Space Science and Applications
Physics and astronomy..cccececeee 1,245 1,334 1,237
Lunar and planetary exploration.. 104 117 104
BIOSCi.ence....................... 11 5 —--
Space applications....eccoceveccee 445 476 564
Launch vehicle procurement....... 43 41 41

RPM 2-39



1. Permanent Positions by Program (Cont'd.):

Advanced Research and Technology

Basic research....ccececcsccnconse
Space vehicle systemS....cccccsees
Electronics systemS...cceeececesce
Human factor systemS....cccceccioes
Space power and electric
propulsion systemS...ccccccoveces
Chemical propulsion...eceeecsccees

Tracking and Data Acquisition.......

Subtotal, positions by program..

2. Indirect Posgitions:
Director and staff....cccec000000000
Administrative Ssupport....ccccceceee
Research and development support....

Subtotal, indirect positions......

Total, permanent positionS....ccecceee

375-845 O - 70 - 11

1969 1970 1971
2 2 3

60 48 54

60 83 92
-—- 1 ——-
45 36 44

13 5 6
828 884 __888
2,862 3,035 3,036
16 16 16
826 941 942
437 420 418
1,279 1,377 1,376
4,141 4,612 4,612
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RESEARCH AND PROGRAM MANAGEMENT

FISCAL YEAR 1971 ESTIMATES

WALLOPS STATION

MISSION:

Wallops Station is primarily an operational base for launching roclets,
satellites, space probes and other scientific experiments and for conducting
aeronautical research, Its basic mission is to prepare, assemble, launch,
and track space vehicles and to acquire scientific data. The facilities of
Wallops Station are used by scientists and engineers from the laboratories
and research centers of NASA, other government agencies, colleges and
universities, and the world-wide scientific community. Wallops Station
personnel assist these scientific research teams with their project; develop,
as necessary, special types of instrumentation and equipment to complement
the missions; and manage NASA sponsored research projects. Research at
Wallops is directed toward gathering information about the Earth's atmnosphere,
its near-space environment, and in the field of aeronautics.

In addition to supporting the rocket-propelled experiments, Wallops uses
its facilities for many other research projects, such as space component tests
utilizing helicopter or aircraft drops, helicopter and aircraft noise
abatement projects, slow speed landing techniques for jet aircraft, anti-skid
tests on grooved runways, V/STOL terminal area research, collision avoidance
program, and laser and radar tracking of aircraft and satellites. A portion
of Wallops' effort is devoted to NASA's program of international cooperation
in space research., Sixty countries have sent representatives to observe
operations and procedures. Wallops has assisted 17 of these countries with
training of personnel, activation of their launch sites, or launching their
experiments. Wallops' mission also includes management of several NASA
sponsored procjects, such as the Orbiting Frog Otolith (OF0) project, rhe
Experimental Inter-American Meteorological Rocket Network (EXAMETNET), the
1970 Solar Eclipse project, the German barium project, a Bio-Space
Technology Training Program for bioscientists, operation of remote site
launching and tracking facilities, and an Arctic launch site at Point Barrow,
Alaska.

In the early years, research at Wallops was concentrated on obtaining
aerodynamic data at transonic and low supersonic speeds as part of the effort
to penetrate the sound barrier of flight. Today, the facility is obtaining
scientific data about the atmosphere and the space environment utilizing
launch vehicles ranging in size from the small Arcas and Hasp meteorological
rockets to the 72-foot Scout with orbital capability. Twelve satellites have
been launched. Wallops has launched more than 7,500 research vehicles
consisting of from one to seven stages in the quest for scientific knowledge.

Wallops Station's achievements during the past calendar year include: the
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launching of 309 sounding rockets, conducting the fifth annual Bio-Space
Technology Training Program, launching the last in a series of four Gravity
Preference experiments, the 5 1/2~ton Astrobee cosmic radio noise experiment,
the Aerobee 350 artificial auroras experiment, the Pacemaker materials
experiment, and the first two launchings of the Canadian Black Brant IIIB
vehicle. Four 175-foot diameter research balloons were launched with a
variety of experiments on board in a joint AFCRL/NASA project. Wallops air
recovery team successfully completed another aerial recovery. One hundred
forty-five foreign nationals representing 18 countries visited the
installation to observe its operations or seek assistance in establishing

a sounding rocket facility of their own.

DESCRIPTION:

Wallops Station includes three separate areas on the Atlantic Coast of
Virginia's eastern shore: the main base (formerly Chincoteague Naval Air
Station), the Wallops Island launching site and the Wallops mainland. The
administrative offices, the range control center, support shops and the
main telemetry buildings are located on the main base. Wallops Island is
about seven miles southeast of the main base and is connected to the main-
land by a causeway and bridge. The island is about five miles long and its
widest point is only one-half mile. Located on the island are rocke::
storage buildings, blockhouses, assembly shops and the launch sites. The
Wallops mainland is a one-half mile strip west of the island and houses
the radar and optical tracking sites. An additional Wallops holding is
the Eastville tracking site located about 50 miles south of Wallops iitation.

Wallops Station, totaling 6,561 acres, consists of 2,313 acres on the
main base; 3,000 acres on Wallops Island, 108 acres on the mainland irack-
ing site; and 1,140 acres of unusable marsh land. The Eastville tracking
site consists of an additional 53 acres of government-owned property., The
total capital investment at Wallops Station, including fixed assets in
progress and contractor held facilities at various locations as of
June 30, 1969, was $108,521,000.

SUMMARY OF RESOURCES REQUIREMENTS :

Functions 1969 1970 1971

Personnel.......oceeveevvennenn... $5,601,000 $6,266,000 $6,480,000

Travel....c.coeeeececcveccosccccoe 117,000 157,000 175,000
Automatic data processing......... 79,000 62,000 65,000
Facilities services,.............. 2,272,000 2,212,000 2,205,000
Technical servicesS......ccceaee0ue 51,000 59,000 58,000
Administrative support.....ccecoee 982,000 789,000 308,000

Total, fund requirements..... $9,102,000 $9,545,000 $§9,791,000
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PERSONNEL

1969 1970 1971
1. Permanent Positions by Program:
Space Science and Applications

Physics and astronomy.c.cceocececcss 71 71 71
Bi°SC1enCe........I................ 17 17 17
Space applicationS.c.cccccececccccss 18 18 26
Launch vehicle procurement.cccecces 1 1 1

Advanced Research and Technology
Space vehicle systems...ooooooooooo 7 7 7
Electronics systemS..ceccecscccsces 8 8 B
Human factor systemSooooooooooooooc 8 8 -
Aeronautical vehicleS.cececssssocse 9 9 9
Tracking and Data Acquisition........ 118 118 113
Subtotal, positions by program... 257 257 257

2. Indirect Positions:

Dir'GPCtor and staffonooooonoooaoooooao 6 6 6
Administrative support........ seesses 95 95 95
Research and development support..... 126 130 130
Subtotal, indirect positions....... 227 231 231
Total, permanent positions.......ccccee 484 488 488
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RESEARCH AND PROGRAM MANAGEMENT

FISCAL YEAR 1971 ESTIMATES

AMES RESEARCH CENTER

MISSION:

The programs at the Ames Research Center are directed at research &nd
development in the fields of aeronautics and spacecraft technology as
well as applicarion to national needs of the new science and technology
growing out of the aerospace program. In carrying out this mission, the
Center works closely with the aerospace and educational communities irn an
effort to take full advantage of the nation's manpower capabilities. More
specifically, the Ames Research Center has, in addition to the traditional
research mission in the physical sciences, a major research responsibility
in the life and space sciences, flight project management responsibility,
and the operational responsibility for the NASA Convair 990 aircraft to
conduct airborne scientific experiments.

This installation has flight project management responsibility for
the Pioneer project. Pioneer provides scientific observations of pherom-
ena in interplanetary space from an unmanned spacecraft.

Research i1n the physical sciences includes studies in atmosphere ertry
and environmeatal physics, guidance and control systems, and aeronautics.
The work in entry and environmental physics includes basic studies of the
physics of high-temperature gases, the stability, control, and performance
of a wide range of spacecraft configurations, and of materials and structures
for spacecraft. In the area of gas physics, particular emphasis is placed
on problems associated with flight into earth and other planetary atmcspheres.
Through this effort, significant contributions have been made to the design
of the Mercury, Gemini, and Apollo spacecraft, the design of Mars and Venus
entry vehicles, and the design of ballistic missiles.

The work in guidance and control systems is broad in nature and is
applicable to manned and unmanned spacecraft, as well as aircraft. Cur-
rent emphasis in guidance systems is directed mainly at current and fcllow-
on manned missions. This includes an intensive theoretical and experimental
effort in the areas of midcourse navigation and terminal guidance with a
small effort directed at studies involving lunar approach, lunar landing,
and rendezvous. The research and technology in control systems is directed
at examining wvarious techniques applicable to unmanned satellites and probes
and techniques applicable to vertical and short take-off (V/STOL) aircraft,
the supersonic transport, and manned spacecraft.
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The research program in aeronautics is directed at fundamental studies
in aerodynamics, propulsion and operating problems associated with supersonic
aircraft with particular emphasis on the supersonic transport, a wide
variety of V/5TOL vehicles, and hypersonic research aircraft, This irncludes
studies of piloting problems with numerous fixed-base, moving-base, and flight
simulators.

Research in the space sciences includes studies in the field of solar
physics, planetary environments, and geophysics. This includes ground
based and sounding rocket experiments as well as experiments requiring
specialized instruments aboard satellites and space probes. The work
covers studies pertaining to magnetic fields and plasmas in space, studies
to determine the composition and structure of planets and of planetary and
stellar atmospheres, and studies of cratering mechanics in natural materials
to aid in understanding the structure of lunar surfaces.,

Research in the life sciences is conducted in three major areas: (1)
basic research in the physiological and behavioral sciences concerned
with obtaining a basic understanding of the effects of terrestrial and
extraterrestrial environments and of space flight stresses upon living
organisms, including man; (2) studies in exobiology oriented towards
the prediction, detection, and study of extraterrestrial fossils, chen-
icals, and life forms including an active participation in defining the
science package for Viking; and (3) research in long-term advanced life
support systems and in the human factors aspects of the relationships
between man and the machines which transport and support him during lunar
and planetary exploration.

DESCRIPTION:

The Ames Research Center was established in 1940, and is located
at the southern end of San Francisco Bay on land contiguous to the U. S.
Naval Air Station, Moffett Field, California. Its physical plant com-
prises many specialized facilities for aerospace research in the tradi-
tional physical sciences as well as the space sciences and life sciences,
all of which are included in the mission of the Center. These include
conventional wind tunnels, entry-heating simulators, and free-flight
ballistic test facilities capable of conducting tests at speeds up to
and above earth escape speed as well as laboratories equipped to study
solar and geophysical phenomena, life synthesis, life detection, and
life envirormental factors. The Ames Research Center occupies about
365 acres of land. Certain other facilities, such as the utilities
and airfield runways, are used jointly by NASA and the Department of
the Navy. 7The capital investment at the Ames Research Center, including
fixed assets in progress, and contractor held facilities at various
locations as of June 30, 1969, was $237,827,000,
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SUMMARY OF RESOQURCES REQUIREMENTS :

FUNDS
Functions 1969 1970 1971

Personnel....ccoeceeesvcssonsecsss $28,477,000 $31,059,000 $32,385,000
Travel.ssecoceoeocssocossccoccone 694,000 736,000 921,000
Automatic cdata processing........ 324,000 115,000 115,000
Facilities serviceS...ecocceesces 3,659,000 3,696,000 4,073,000
Technical services....cveecocecee 41,000 9,000 9,000
Administrative sSupport..cecececsee 837,000 744,000 745,000

Total, fund requirements....... $34,032,000

PERSONNEL

1. Permanent Positions by Program:

Manned Space Flight

AFK)I].O..00o-oo-c.oco'.n.cc.ooo..ooco.

Space Science and Applications

Physics and astronomY...cccecooocscss
Lunar and planetary exploration......
Bioscience...cceeeevecoccococcssnccae
Space applications.....ccccccecccecss

Advanced Research and Technology

Basic research...ccoccescsccccconnces
Space vehicle systemS..ccececcoccaces
Electronics systems..cccccecscocccsce
Human factor systemS...cccecesecocces
Space power and electric

propulsion systemS..e..ceccecccssces
Aeronautical vehicleS..cccceceocscens

Technology Utilization.ceecesocscocsccses

Subtotal, direct positionS...ecc...

$36,359,000

§38!248,000

1969 1970 1971
14 7 7

58 57 57
118 118 118
144 144 144

5 5 5

326 325 325
197 197 197
161 160 160
149 149 149
23 23 23
382 398 398

4 4 4
1,581 1,587 1,587
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2, Indirect Positions:

Director and staffoooooooooooo-oooooooo 37 37 37
Administrative SUppPOrt.ceccccevscceccccss 246 218 218
Rescarch and development Supporteececsecse. 128 130 130
S]L“bt‘:tal ’ indirect positions R 411 385 385
Total, permanent positionS....eceeeeeeece 1,992 1,972 1,972

RPM 2-57
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STAFFING SUMMARY DIRECTOR
iy n 19 ks
Excepted 2 2
Excepted 22 22 s ! ] OF FICE OF ADVANCED RESEARCH
GS-16 26 2 Gais 3 a AND TECHNOLOGY
G5-15 127 140 S-19 s ¢
GS-14 210 219 iu-om 55 o " {NASA HEADQUARTERS}
All Other GS 1082 1080 er G
Wage Board 485 4858 Wage Board — -
Total P t oT8 1978
ot Fermanen Total Permanent 13 13

1 o e e e o S e D D D ey

[}
| l I | !
]
TEAUNATACY 1T T ATTAN ATETan S !
TEOIOLOCY UTILIZATION OFFICE FPROGKAMD & NEDUUNGED UL FIGE FUBLIC AFEFALRD Ub FICHE mouieal Urricn LEATAL VT FieE []
0 n 70 7n 70 71 i 7n 70 7 !
éngPl“ - - Excepted - - Excepted - Excepted - - Excepted - - i
e ; - GS-16 1 1 GS-16 - GS-16 - - Gs-16 - - 1
P H i GS-16 2 2 GS-15 - - Gs-15 i 1 GS-15 2 2 H
Al other Gs H B Gs-14 3 3 GS-14 1 1 GS-14 - - Gs-14 2 2 H
Al Ber i Al Other GS 5 5 All Other GS 4 4 All Other GS AlL Other GS 2 2 1
age Boar —_ - Wage Board - _- Wage Board - - Wage Board _- — ‘Wage Board - = 1
. Total Permanent 11
Total Permanent 1 4 o H n Total Permanent 5 5 Total Permenent 1 i Total Permanent 3 3 :
1
1
I 1 | | | H
DmEg&gl;;iRE%T{:nggS & DIRECTOR ASTRONAUTICS DIRECTOR LIFE SCIENCES DIRECTCR DEVELOPMENT DIRECTOR ADMINISTRATION DIRECTOR RESEARCH SUPPORT MISSION ANALYSIS DIVISION
7 n n n 70 71 Iy i i K 70 i 70 "
(M Y - L . . - ] . . - N - - - -
Excepted i T rxcepea 1 ] Eacopicd H H Excepled B B Excepred H i Excepied B s
care ' ! GS-16 z N g;ffg'e“ 2 2 GS-16 - - GS-16 - - G8-16 - - GS-16 7 i
Go1s 2 2 GS-15 1 1 Gaoin - - GS-15 1 1 Gs-16 - - G§-15 1 1 GS-15 7 7
Ge-14 h 1 Gs-12 - - pr i - - GS-14 - - Gs-14 2 2 G6-14 - - GS-14 12 12
All Other G5 M A Al Other GS 1 N ALl Other GS 3 ; All Other GS 1 1 All Other GS i 1 ALl Other GS 1 1 All Other GS 25 25
Wage Board - — Wage Board = s Wage Board - - Wage Board — - Wage Board = = Wage Board _- _- Wage Board - -
Total Permanent s 8 Total Permanent 3 3 Total Permanent . . Total Permanent 3 2 Total Permanent 4 4 Total Permanent 3 3 Total Permanent P 8
AERONAUTICS DIVISION THERMO- & GAS-DYNAMICS DIVISION EXOBIOLOGY DIVISION SYSTEMS ENGINEERING DIVISION SERVICES & SUPPLY DIVISION Rgg%ﬁggg%gg &
70 n 0 iy 0 a o n » n 20 n
- E: te - - - - - =
ggcfgm 2 2 ggfigmd ; g G516 < 1 1 g;‘fztm 1 1 Excepted - - Excepted - -
Gs-15 7 7 — Gs-15 20 20 G8-15 2 3 @815 H 8 GS-16 - - G816 1 1 -
- - Gs-15 - - GS-15 5 5
Gs-14 15 17 Gs-14 22 22 Gs-14 4 5 GS-14 12 12 Gs-14 i 1 GS-14 10 10
AlL Other GS 101 % All Other G§ 102 99 All Other GS 35 33 All Other G§ 11 11 5 ¥
Wage Board 22 22 Wage Board 10 10 Wage Board - - Wage Board - AL Other GS % 4 All Other GS 99 %
age Boar 22 22 -2 - - — ge — — Wage Board 19 19 Wage Board 94 94
Total Permanent 47 147 Total Permanent 158 158 Total Permanent 2 @ Total Permanent 32 32 Total Permanent 65 65 Total Permanent 208 208
FULL-SCALE & SYSTEMS VEHICLE ENVIRONMENT DIVISION ENVIRONMENTAL BIOLOGY DIVISION PROJECT PIONEER FISCAL DIVISION TECHNICAL SERVICES DIVISION
RESEARCH DIV'LSng . 0 7 70 n 70 7n 70 7 0 n
- - Excepted 1 1 Excepted 2 2 Excepted 1 1 Excepted - - Excepted -
Excepted - - GS-16 4 4 Gs-16 1 1 Gs-16 - - GS-16 - - GS-16 - -
GS-16 5 5 — GS-15 13 14 GS-15 6 6 Gs-15 6 6 GS-15 - - Gs-15 1 1 =
Gs-15 16 16 Gs-14 15 18 Gs-14 7 7 Gs-14 13 13 Gs-14 1 1 G8-14 1 1
GS-14 20 21 All Other GS 103 99 Al Other GS 34 34 All Other GS 30 30 All Other GS 51 51 All Other GS 20 20
All Other GS 70 69 Wage Board 14 _14 Wage Board _6 _6 Wage Board - - Wage Board - - Wage Board 188 185
Wage Board _6 & -
Total Permanent 117 117 ‘l'otat Permanent 150 150 Total Permanent 96 6 Total Permanent 50 %0 Total Permanent 52 52 ‘Lotal ~ermanent 207 207
INSTRUMENTATION DIVISION SPACE SCIENCES DIVISION BIOTECHNOLOGY DIVISION PROJECT BIOSATELLITE PERSONNEL DIVISION COMPUTATION DIVISION
0 i 70 7 0 7 0 n 10 ot 1 o
i 3 Excepted 1 i sxcepted - N apiid R : rxcepwa - Lavepioa . .
5 5 GS-16 2 2 GS-16 1 1 GS-16 1 i GS-16 - - G5-16 1 1 |
Y 5 — G8-15 15 15 G8-15 4 4 ':2-}5 L R G8-15 1 i G8-18 1 1
GS-14 14 14 GS-14 15 15 GS-1 13 iz Gs-14 2 2 GS-14 5 5
3]” 2”;1;35 12‘: 12? All Other GS 34 2 All Other G§ 36 36 Al Other GS 27 27 All Other G a4 44 Al Other GS 4 4
ag 51 51 Wage Board * 4 Wage Roard . - Wage Board _2 2 Wage Board - - Wage Board - =
T & 1 " c - o
otal Permanent 17 176 Total Permanent P 66 Total Permanent 56 56 Total Permancrt % 45 Total Permanent 47 47 Total Permanent 48 48
SIMULATION SCIENCES DIVISION PROCUREMENT DIVISION
0 2 0 et
Excepted - - Excepted - -
GS-16 1 1 Gs-16 : -
GS-15 3 3 GS-15 1 1
G8-14 7 7 GR-14 1 i
All Other GS 19 18 All Other GS 56 56
Wn~e Bpard a Kl Wage Board - -
Wage Board 2 2
Total Permanent 33 33 Total Permanent % %
TECHNICAL INFORMATION DIVISION
70 7
Excepted - -
GS-16 - -
GS-15 - -
GS-14 1 1
All Other GS 32 32
Wage Board 10 10
Total Permanent 43 43
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STEVENS CREEX

LEGEND
N2 ADM(NISTAATION BU/LDING
N2 AUDITORIUM
NIOZ  ADMINISTRATION BUILDING ANNE X
NZ03  ENGINEEFING SERVICES BUILDING
N2DA  SPACE TICHNOLOGY BUILDI
N2Da  SPACE TECHNOLOGY BUILDING ANN
N205 PO MODEL OF 35 FOOT MYPEASONI WIND TUNNEL
N206  12FOQT PRESSURE WIND TUNNE
N206A  175OOT PIESSURE WIND TUNNEL AUX LIARIES BU LDING
NZ07 1'8Y 3FO3OT SUPERSONIC WIND TUNNE
N8 SLPERSONIC FREE FLIGHT WIND TUNN: L
NZDB  PRESSURL’ED BALLISTIC AANGE
N210 FLIGHT SIMULATION LABORATORY
N1 AIAPLANE MANGAR AND SH
N212 STRUCTLFAL FABRICATION SHOP
N213 INSTRUMENT RESEARCH LABORATORY
N214 MODEL FINISHING SHOP
N2 78Y 105 00T WIND TUNNEL NUMBE R
N216 7 8Y 105 00T WIND TUNNEL NUMBE R
N218 14 FOOT TAANSONIC WIND TUNNEL
N218A  FLECTAWAL FQUIPMENT BUILDING
N218  ELECTRICAL SERVICES BUILOING
N220 TEUANICAC SERVICES BUILDING
N22)  4C 8Y 80FOOT WIND TUN
N221A BIDSATE: 1 1T€ CENTRIFUGE
N228  VERTICAL HEIGHT APPAR
N222 2 BY 2F(0T TRANSONIC WIND TUNNEL
N223 MOPEAVELOCITY BALLISTIC RANGE
N2 PAYLDAD ‘NTEGRATION AND TEST FAC LITY
N225 SUBSTATION
N2 BY 6 FUX)T SUPERSUNIC WIND TUNNE.
N227 UMITARY FLAN WIND TUNNEL BUILDIN .

UNNE .
N2210 UNTARY FLAN WIND TUNNEC AUXILIARIES BUILDYV
N 228 42/1NCH S OCK TUNNE

N229 3% FOOT k YPERSONIC WIND TUNNEL
N229A 1t FOOT K YPERSONIC WIND TUNNEL A. XILIARIES QUILINNG
N230  PRYSICAI SCIENCES RESEARCH LABOR:TORY
N231 HYPERSONIC HELIUM TUNNEL
N232 PLOTMCDEL OF HYPERVELOCITY FAES FLIGHT FACILITY
N23]  DATAAEIJCTION BUILDING
M GASDYNANICS LABORATOR
N2MA  MASS TRANSFER BOILE A HOUSE
N335 CAFETERIA BUILDING
N2X6  BIOSCIENCE LABORAT
N237 YPEAVELOCITY FREE FLIGHT FACIIT Y
N238  MACH S0 HELIUM TUNN
N239 LU L SCIERCES RESE ARCH LABORATOR
N239A  LUE SCIENCES MIGH
~ 200 SPACE EAY(RONMENT RESEARCH FACH ITY
N 241 ACMINIS RATIVE MANAGEMENT BUILE NG
N242  STRUCTURAL DYNAMICS LABO!
N243  FLGHT AND GUIDANCE SMULATION L1 BORATORY
~ 2438 MULAT ON EQUIPMENT BUIL DI
N244 SYSTEMS ENGINEERING FACIITY

FISCAL YEAR 1968 PRDJECTS:

A. SPACE SCIENCE RESEARCH LABORATORY.

B. HEATER REPLACEMENT—3.5 FOOT WIND TUNNEL.
FISCAL YEAR 1969 PROJECT:

C. WATER SUPPLY AND DISTRIBUTION SYSTEM.

PROPOSEO FISCAL YEAR 1470 FACILITIES:
NONE

FISCAL YEAR 1971 PROJECTS:
1. POLYMER RESEARCH LABORATORY

AMES RESEARCH CENTER
FISCAL YEAR 1971 ESTIMATES
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09-7 RAY

STEVENS CREEK

NI 35 F007 H ‘PERSOIIC WIND TUNNEL

PHYSICAL SCIENCE') RESEARCH LABORATOR
N 231 HYPERSIN'C HELILM TUNNEL

N233 DATA RIDLCHON HUILDING

Toav
w23 MYPERVLOCITY FHEE FLIGHT FACILITY
~2m MACH 5C HE LIUM TUNNEL
N 210 CIFE 5C) NLES RES) ARCH LABORATORY
NZIA LIFESCOMES WIGH BAY
N24} SPACE E'iVIRDNME 4T RESEARCH FACILITY
N24 ADMINISTR ATIVE MANAGEMENT BUILDING

N24s STRUCTURS L DYNAMICS | ABORATOR

NZ4IA SIMULATION EQUIPMENT BUILDING
N 240 SYCTEMS ERGINEE RING FACILITY

LEGEND
A0 ADMINISTRATION BUILDING
NIOU AUDITOR UM
NI02  ADMINISTRATION BUILDING ANNEX
NI03  ENGIN EF ING SERVICES BUILDING
NI SPAGE TE.HNOLOZY BUILDING
NI04A  SPACE TE( HNOLGLY BUILDING ANNEX
NI05 PILOTHMOUEL OF 15 FOOT HYPERSONIC WIND TUNNEL
N206  12FO0TPIESSUR: WIND TUNNEL
H206A 17 FOOT PIESSUR: WIND TUNNEL AUXILIARIES BUILDING
N27 ) BY 35007 SUPEASONIC WIND TUNNE L
N2B  SUPERSONIC FALE £LIGHT WIND TUNNEL
N2X  PRESSCAL'ED BALLISTIC Aa
N2 FLIGHT SIULATION LABORATORY
N2IT AIRPLANE HANGAR
N212 STRUCTUF AL FABAICATION SHOP
N2'3 INSTRUME VT RESE ARCH L ABORATORY
N20 MODEL FIFISHING SHOP
N2'5 7 BY 10FCOT WiN) TUNNEL NUMBER 1
N26 7 8Y )L FCOT WIN ) TUNNEL NUMBER 7
N2H  1M4FOO THANSONIC wiND TUNNEL
N2 3R ELECTRIC,L EQUIMENT BUILDING
N29  ELECTRIC/ USERY CES BUILDING
N2 TECAMIZA- SERVICES BUILDIN
N2t 40 8Y 83F 301 WIND TUNNEL
N20'A BIOSATILLITE CENTRIFUGE
N218  VERTICAL E1LHT APPARA
NEJT28Y 21001 TRANSONIC WIND TUNNEL
N2id WYPERVELDCITY BALLISTIC RANGE
N2id  PAYLOAD (NTEGR TION AND TEST FACILITY
N5 SUBSTATICN
N2k 6 BY 650 T SUPEHSONIC WIND TUNNEL
N2ii UNITARY P_AN WIND TUNNEL BUILDING
N2i7A 1) FOOT TEANSON C iIND TUNN
NU278 9 BY 7FOLT SUPEFSONIC WIND TUNNEL

Ni23A 35F00° W PEASOWIC WIND TUNNEL AUXILIARIES BUILD NG
R v

€
NZ32 PILOTMID L OF H(PERVELOCITY FREE £ LIGHT FACILITY

v
24 FLIGNT ANI GUIDANCE SIMULATION | ABORATORY

FISCAL YEAR 1968 PROJECTS:

A. SPACE SCIENCE RESEARCH LABORATORY.
B. HEATER REPLACEMENT—3.5 FOOT WIND TUNNEL.

FISCAL YEAR 1969 PROJECT:

C. WATER SUPPLY AND DISTRIBUTION SYSTEM.
PROPOSED FISCAL YEAR 1970 FACILITIES:

AMES RESEARCH CENTER
FISCAL YEAR 1971 ESTIMATES
LOCATION PLAN

NCRTH

NONE
FISCAL YEAR 1971 PROJECTS:

1. POLYMER RESEARCH LABORATORY
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RESEARCH AND PROGRAM MANAGEMENT

FISCAL YEAR 1971 ESTIMATES

ELECTRONICS RESEARCH CENTER

MISSION:

The Electronics Research Center was established in September 1964 to
provide the knowledge and advanced technology needed to improve performance
and reliability of space and aeronautical electronic systems and compcnents.

The decision to suspend operations at the Electronics Research Center
was made during the space agency's fiscal year 1971 budget process and in
planning the future course of the nation's space program over the next
decade. This action is part of a larger picture which includes cur
current requirements, the new directions for the Seventies, and budget:
constraints within which we must work.

It is anticipated that personnel and other costs of approximately $4.5
million will be necessary in FY 1971 to complete the closing of the Center.

SUMMARY OF RESOURCES REQUIREMENTS:

FUNDS
Functions 1969 1970 1971

Personnel.....ceeseeeeacnceassas $11,979,000 $13,847,000 $3,671,000

Travel...eousn. teeereasacereane 321,000 351,000 209,000
Automatic clata processing....... 1,206,000 590,000 ——
Facilities services......eo00sse 1,822,000 2,317,000 100,000
Technical services.....vieveenne 866,000 981,000 ——
Administrative support.......... 1,043,000 1,397,000 500,000

Total, fund requirements...... $17,237,000 $19,483,000 $4,470,000
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PERSONNEL

1969 1970 1971
1. Permanent Positions by Program:
Manned Space Flight
Ap‘)l]Lo..-oooo.o-oo-ooococoocouo-ooo 1 1 ---
Space Science and Applications
P‘h:'sics and asttonomy.............. 6 5 - -
Lunar and planetary exploration.... 1 1 -
Spﬂce applications................. 24 18 -
Launch vehicle procurement..ccosee. 27 19 -
Advanced Research and Technology
Basic researcheceeccccccceccsccoces 105 78 ---
Space vehicle systemS.....cec0ceeee 5 4 -
Electronics systemsS..cccoescvosssccss 303 227 -e-
Human factor SystemS.....cceccovese 27 18 -
Space power and electric
propulsion systems......coccecc0cee 26 19 .-
Aeronautical vehicles......coc000ec --- 10 ==
Subtotal, positions by program... 525 400 Piied
2, Indirect Positions:
Ditecti)t 8nd staff................... 26 21 - -
Administrative Support.cecececccescecss 179 120 -
Research and development support..... 72 59 o=
Subtotal, indirect positions....... 277 200 ===
Total' Permanent pOSitiOl‘lS.........-... 802 600 ;;;

RPM 2-63



RESEARCH AND PROGRAM MANAGEMENT

FISCAL YEAR 1971 ESTIMATES

FLIGHT RESEARCH CENTER

MISSION:

The Flight Research Center, established in 1947, conducts aeronautical and
space relatad research and technology, using a variety of aerospace vehicles.
The work includes effort on problems of take-off, landing, low-speed flight,
supersonic and hypersonic flight, and re-entry to verify predicted charac=-
teristics and to identify unexpected problems in actual flight,

The current and projected programs at this Center include: aeromnautical
projects concerning general aviation and subsonic and supersonic transport
research; space vehicle systems projects in which the flight behavicr of
advanced re-entry vehicles including M2-F2, HL-10, and X-24A heavyweight
lifting bodies are studied; and electronic systems projects such as display,
guidance, and control in advanced flight missions and improvements on systems
and sensors used in biomedical monitoring, tracking, and data acquisition.

Most important of the facilities and special equipment for conducting
programs at the Flight Research Center are the aircraft. They range from
general aviation aircraft for handling qualities investigations to supersonic
aircraft, such as the YF-12A, used for various research investigations having
application to both civil and military aviation. Special purpose vehicles
such as 1lifting bodies, variable stability aircraft, or airborne simulators,
are contractor procured or developed in-house., Specialized laboratory
facilities are available to complement the flight activities with proper
preliminary research and testing. Simulation equipment is used to guide
and assist in the performance of productive flight activities. A two-statiocn
radar for tracking and data acquisition is operated to support the flight
activity.

DESCRIPTION:

The Flight Research Center, Edwards, California, is 65 air miles northeast
of Los Angeles, The Center is located at the north end of Edwards Air Force
Base on 218 acres of land used under a permit from the Department of the Air
Force, Utilities are provided by the Air Force on a reimbursable basis,

The Center is adjacent to Rogers Dry Lake, a 55-square-mile area with a complex
of runways varying in length from 5 to 11 miles,

The physical plant consists of an office~laboratory building with adjoin-
ing shops, & flight maintenance hangar and a calibration hangar, and a high
temperature loads calibrations facility. Auxiliary buildings include ware-
houses, an auxiliary power systems building, communications building, and
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an aircraft maintenance dock. The main station of the two station radar
range operated by the Center is located on the third floor of the office-
laboratory building. The total capital investment of the Flight Research
Center, including fixed assets in progress, and contractor held facilities
at various locations as of June 30, 1969, was $47,132,000.

SUMMARY OF RESOURCES REQUIREMENTS :

Functions 1969

Pers()nne]'.'ouo.o.o..ool.oooooou $7,522,000

1970

$ 8,221,000

1971

$ 8,503,000

Travel..oieveeccecococossoanss 200,000 219,000 234,000
Automatic data processing..... 58,000 9,000 9,000
Facilities services....ccoee.e 1,257,000 1,072,000 1,118,000
Technical services............ 47,000 73,000 77,000
Administrative support........ _613,000 537,000 608,000
Total, fund requirements.... $9,697,000 $10,131,000 $10,549,000
PERSONNEL
1969 1970 1911
1. Permanent Positions by Program:
Advanced Research and Technology
Space vehicle systemS...ccc0.e 97 90 90
Electronics systemS...cccecees 37 30 30
Human factor systemS..cceeeees 4 4 4
Aeronautical vehicles. ..o 277 282 282
Tracking and Data Acquisition... 32 32 32
Technology UtilizatioNeeecocooess -1 1 1
Subtotal, positions by program 448 439 439
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2. Indirect Positions:

Director and staff...cecceecccee 12 12 12
Administrative support..ceceeccce 79 84 84
Subtotal, indirect positions.. 91 96 96
Total, permanent positionS........ 539 535 535
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

ORGANIZATTON AND STAFFING CHART

FLIGHT RESEARCH CENTER

STAFFING SUMMARY

CY

Excepied 6
GS-16 6
GS-15 17
GS-14 39
All Other GS 289
Wage Board 178
Tota . Permanent 535

BY
6

6
19
42
284
178
535

OFFICE OF THE

Excepted

GS5-16

3S~15

GS-14

IA1]l Other GS
Wage Board
Total Permanent

DIRECTOR
cY BY
= 7z

1 1
3 4
1 -
5 5
18 18
Z0 30

GS-1
GS~1
GS-1

RESEARCH DIVISION

Excepted

6
S
4

All Other GS
Wage Board
Total Permanent 112

OPERATIONS DIVIION

CY BY Ct BY
T 1 Excepted 3 2
4 4 GS-16 - -
6 6 GS~15 1 S5
18 20 GS~14 3 7
76 74 A11 Other GS 2L 18
7 _1 Wage Board 113 113
112 Total Permanent 145 145

DATA SYSTENS DIVISION BIOMEDICAL OFFICE ADMINISTRATIVE DIVIGICN

cY  BY c BY o BY
Excepted - - cepted 1l 1 Excepted - -
GS=-16 1 1 S-16 - - GS=~16 - -
GS=-15 1 1 S5-15 - - GS~-15 3 3
GS-14 10 10 S-14 1 1 GS=-14 4. 4
All Other GS 107 107 11 Other GS 6 6 All Other 1S T4 74
Wage Board _35 35 age Board = - Wage Board 9 )
Total Fermanent 154 754 otal Permanent 8 8 Total Permaneat 66 86

375-945 O - 70 - 14
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FLIGHT RESEARCH CENTER 7 |
FISCAL YEAR 1971 ESTIMATES

BAKERSFIELD

TO LANCASTER

ra 103 aneeLs e e—
—

LEGEND

———-- —— PROPERTY LINE
—— - v CHAIN LINK FENCE.

-l EXISTING FACILITIES

== PROPOSEE TACKITIES

LABORATORY (48001
MAIX  HANGAR 14802)
CALIBRATION HANGAR (4801)

AUXILIARY POWER UNIT
BUILDING X-1514830

© BOILER  HOUSE (4805)
@ PROPOSED CENTRAL STANDBY
ELECTRIC POWER FACILITY
FY 1971
€ WAREHOUSE No 1,N02, AG.E.
14808K4806}
WAREHOUSE N9 3 (4809)
TRAILER PARKING
PAINT SPRAY BUILDING (4803)
HIGH TEMPERATURE LOADS
CALIBRATION  FACILITYI4820}
@ communicATION BUILDING
14824}
WAREHOUSE NO 4 (4810}
§mmv: BUILDING (4821}
SUB-STATION 9A

(D MPS-19 RADAR ANTENNA
BUILDING 14870)

Q MAINTENANCE DOCK (4828)
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RESEARCH AND PROGRAM MANAGEMENT

FISCAL YEAR 1971 ESTIMATES

LANGLEY RESEARCH CENTER

MISSION:

The Langley Research Center conducts a comprehensive range of research
and technology programs to identify and evaluate new opportunities for
advanced aercnautical and space flight activities; to expose and solva the
basic technical problems confronting flight progress; to evolve, improve,
and validate the technological basis for the design, construction, and
operation of advanced aircraft and space vehicles; to support the conduct
of naticnally important flight projects; and to promote the broad diffusion
and application of aerospace research knowledge.

A significant portion of this research and technology program is directed
to developing, evaluating, and refining specific aircraft designs; and to
exploring and understanding improved concepts and technology on which
future aircraft with more advanced performance, increased operational capa-
bilities, and enhanced safety and economy may be based. In this effort,
special emphasis is placed on the evolution of aircraft configurations which
maximize flight efficiency, as in the supercritical wing development for
high-subsonic-speed transports, variable-sweep-wing and optimized-integrated-
design approaches for supersonic military and civil aircraft, and the study
of improved concepts for ramjet-propelled hypersonic vehicles and V/STOL
aircrafr designs. Associated research is aimed at the prediction of
critical operating loads and aeroelastic characteristics of advanced designs,
and the evolution of new materials and structural concepts with improved
efficiency uander critical environments., Related programs are providing
insight into the stability and control problems of new generaticns of
vehicles, and particularly those associated with all-weather and terminal-
area operations, cooperative or competitive maneuvering, and other complex
flight tasks. Studies are also underway on the technology for detecting
clear-air turbulence and aircraft trailing vortices; on simplified lower-
cost approaches to collision-hazard~warning systems, and on integrated
and automated controls for light aircraft. Considerable work is underway
investigating the basic causes of aircraft propulsion noise and soni: boom,
the characterization of their annoyance effects, and the study of practicable
methods for noise reduction. Advances are being accomplished in the study
of tire, braking system, and runway surface design requirements for Improved
aircraft traction and control on water and slush covered runways, are finding
important applications in the automotive safety field. The techmnical support
of the Departwents of the Air Force, Navy, and Army, the Federal Aviation
Administration, and the aerospace industry is a continuing portion of the
Langley program.
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Another significant portion of Langley's skills and resources is devoted
to advancing the Nation's space flight capabilities, and to the management
and support of important space flight projects. Especially noteworthy are
research efforts relative to: atmosphere-entry aerothermodynamics and heat
shielding for return from earth-orbital, lunar, and planetary missions;
the structural-dynamic characteristics of large launch vehicles and complex
modular spacecraft; advanced configurations for lifting~entry and controlled-
landing spacecraft, refurbishable space vehicles, long-duration orbital
and planetary systems, and expandable space structures; the effects of heat,
vacuum, loads, noise, micrometeoroids, and radiation on the performance
of vehicle systems and materials; the technology of improved electroni:,
propulsion, information, structures, and life support systems; and man's
functional capabilities and systems accommodations for performance of
complex mannec. space missions involving space assembly and maintenance,
rendezvous and docking, extravehicular operations, and extraterrestrial
landings.

Responsibility has been assigned to Langley for the Viking project which
plans to orbit and soft land unmanned instrumented vehicles on Mars in
1975 for study of Martian geophysics, atmospheric characteristics, local
surface properties, and life-form indicators. Langley is also prominently
engaged in the definition and provision of advanced technology required
for the selection and development of manned systems and operations for
future national space shuttle, space station, space base, and planetary
mission projects. This includes investigations of mission flight mechanics
and operations; configuration performance and aerothermal characteristics;
structural efficiency, aeroelasticity, dynamics, and thermal protecticn;
the technology of practicable navigation, guidance, control, power, pro-
pulsion, information, tracking, communications, and long-duration life-
support systems; criteria for human factors and crew activities; and the
definition, development, and integration of worthy mission experiments.
Langley 1s also responsible for the development and operation of the
Scout launch wvehicle in its various national and international satellite
and entry-vehicle applications; for the provision of ranges of technology
and experiments for the continuing phases of the Apollo lunar and applica-
tions programs; and for broad technological support of a number of other
space flight projects.

DESCRIPTION:

The Langley Research Center, Hampton, Virginia, is located approximately
100 air miles south of Washington, D.C. The Center occupies 773 acres of
Government-owned land, divided into two areas by the runway facilities of
Langley Air Force Base. The West Area consists of 750 acres, 430 owned by
NASA and 320 under permit from the Air Force. The East Area comprises
23 acres under Air Force permit. Runways, some utilities, and certain
other facilities are used jointly by NASA and the Air Force. In addition,
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there are 110 acres of NASA-owned land located in the city of Newport News,
Virginia, 3,277 acres under permit from the Air Force, and 9 acres under
lease. The total acreage presently owned, under permit or leased, is %,169.
The total capital investment at the Langley Research Center, including fixed
assets in progress, and contractor held facilities at various locations

as of June 30, 1969, was $389,907,000.

SUMMARY OF RESOURCES REQUIREMENTS :

FUNDS
Funetions 1969 1970 1971
Personnel.c.ccessecssesccssccses 951,899,000 $57,744,000 $59,269,000
Traveliccesvoscoscescccccsacescs 1,134,000 1,237,000 1,669,000
Automatic data processing....... 933,000 240,000 256,000
Facilities serviceS.sevececcecse 6,394,000 6,116,000 6,749,000
Technical serviceS8ceeesccccecssce 73,000 73,000 73,000
Administrative support...c.ecse. 2,512 000 2,563,000 2,718,000

Total, fund requirements...... $62,6945,000

PERSONNEL
1969

1. Permanent Positions by Program:

Manned Space Flight

Apc»llo..................o......o. 56
Advanced migssionSe..cececcccccsces 13

Space Science and Applications

Physics and astronomy..ccecssesee 16
Lunar and planetary exploration.. 171
Bioscience.sceeevossccscsscoccccne 4
Space applicationS...ccceceeesees 25
Launch vehicle procurementscesess 36

$67,973,000

F
O
o
| (Y

46
13

17
199
6
19
36

$70,734,000
______'-—l—-

0
~4
unt

33
19

17
184

19
36
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Advanced Research and Technology

Basic research.iccecccccsccocccsce
Space vehicle systemS.:cccecscces
Electronics systemS...cccesssses
Human factor systemS....cccsveee
Space power and electric
propulsion systemsS....ceccceveee
Chemical propulsion.cecsccecccsss
Aeronautical vehicleSicceccceacee

Tracking and Data Acquisition.....

Technology Utilization..ecececscee

Subtotal, positions by program..

Indirect Positions:

Director and staff....cce0c0cees
Administrative support...ceceecs.
Research and development support

Subtotal, indirect positions..

Total, permanent positionS........

232
718
352
112

28
42
855

31

1970 1971
215 215
657 666
324 329
101 102

28 28

29 29
965 972
27 27

5 i
2,687 2,687
9 L

476 476
700 700
1,185 1,185
3,872 3,872
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}\_L'DL_%@‘ 2 ijj FACILITIES AUTHORIZED AND/OR UNDER CONSTRUCTION
/w‘%j A FLIGHT CONTROL RESEARCH FACILITY
i d i B LIFE SUPPORT TECHNOLOGY LABORATORY
£2,800,000 C  HOT-GAS RADIATION RESEARCH FACILITY
D REACTIVE CHEMICAL DISTR(IBUTION AREA
nYPERSOMIC  ruvsics E V/STOL TRANSITION RESEARCH WIND TUNMEL
F  AIRCRAFT NOISE REDUCTION LABORATORY F.Y. W70)
-
E 2,817,000,
FACILITY NO. DESCRIPTION
1246 TEMPORARY WARBMOUSE 2
1247-A CENTER
1247-B WEST WING
1247-C COOLING ‘TOWER
1247-p EAST WING
1247-E COMPRESSOR BUILDING
1247.F AMES ROAD SUBSTATION
12476 HIGH-PRESSURE SHOCK TUBE
1248 PLANT SAFETY BUILDING
1249 TEMPORARY WAREHOUSE b
1251 UNITARY PLAN WIND TUMNEL
1252 WATER TANK NO. 1
ROCKET TEST CONTROL BUILDING, CMTA 1256 AMMUNTTION STORAGE 1
us1 ROCKET TEST CELLS, CMDA 1255 TEMPORARY WAREOUSE 6
1191 FORMERLY 9-INCH SUPERSONIC TUNNEL 1256 9- BY 6-FOOT THERMAL STRUCTURES TUNNEL
. 192 FORMERLY IMPACT BASIN 1257 LANDING LOADS TRACK
. 119k WEST SHOP 158 LANDING LOADS TRACK COMPRESSOR BUILDING
. - 1% WAREHOUSE 125y NORTH ARRESTING GEAR HOUSING
S o . 1196 FOURDRY 1260 SOUTH ARRESTING GEAR HOUSING
<L 1201 PARTICLE ACCELERATOR 1261 LANDING LOADS TRACK SHOP
2202 ELECTRONIC INSTRUMENTATION LABORATORY 1262 HIGH-SPEED HYDRODYNAMICS OFFICE AND SHOP
- 100 DACKPT AND PUEL STORACE s CEARIC-WATID BT (FiidT RODEL)
1204 PROTECHNIC RESEARCH BUILDING 1264 HIGH-TEMPERATURE MACH 7 JET (PILOT MODEL)
1205 FATIGUE RESEARCH LABORATORY 1265 8-POOT HIGH-TEMPERATURE STRUCTURES TUNMEL
1206 MATERIALS RECEIVING SHED 1266 MOFFETT ROAD SUBSTATION
KEY 1212 7- BY 10-FOOT TUNNELS LABORATORY 1267 HIGH WATERIALS
1212-8 WIND TUNNEL 1268 DATA REDUCTION BUILDING
I  PROJKCTS AUTHORIZED AND/OR UNDER CONSTRUCTION 1213 WEST CAPETERIA 1269 GATE HOUSE (HYPERSONIC PHYSICS TEST AREA)
1215 WEST HEATIRG PLANT 1270 ROCKET PROPELLANT TEST UNIT, HPTA
1216 CHEMICAL MILLING 2n OPEN SHED, HPTA
1217 ELECTRICAL STORAGE BUILDING 1272 HEATING PLANT, HFTA
1218 PORMERLY GUST TUNWEL 1273 CPERATIONS CENTER, APTA
1219 LANGLEY RESEARCH CEMTER HEADQUARTERS 1274 CERAMIC-HEATED WACH 15 JET, HPTA
1220 FORMERLY AIRCRAPT LOADS CALTBRATION LAB. 1275 TMPACT AND PROJECTILE TEST UNIT, HPTA
PRy INTERRAL AERODYNAMICS LABORATORY 1276 IGNITER ASSEMBLY BUILDING, HPDA
e 1222 MORALE ACTIVITIES BUILDING 277 STORAGE A
5 1223 SEVAGE DISPOBAL PLANT 1278 STORAGE B
LH 122k LUMBER STORAGE SHED 1279 STORAGE €
is €2813.900 1225 WEST MACHINE SHOP 1280 STORAGE D
Ze= 1227 TEMPORARY BUILDING 1 1283 STORAGE E
s {  ——NORIH 1228 WEST AREA PASS OFFICE 1282 STORAGE P
—~xmaenelic 1220 PHYSICAL RESEARCH LABORATORY 1285 STORAGE G
B | 1229-A FLTTER TUNNEL 1284 ROCKET PROPELLANT PROCESSING BUILDING, HPTA
- 1230 INSTRUMENT RESEARCH LABORATORY 108 STORAGE B
H NO ARNUAL MAGRETIC Crandl 1231 HELICOPTER APPARATUS 1286 ROCKET ASSEMBLY AND PROPELLANT ALTERATION
1232 FORMERLY PILOTLESS AIRCRAFT RESEARCH LAB. BUILDING
SCALE iN FERT AND PABRICATION ﬂo? 3287 TEMPORARY SHEL
) : . . 1233 STRATTON ROAD SUBSTATION 1288 SOLAR ENERGY COLLECTOR
300' we_ o O 00 000" 00’ 1200 1500’ 123k JET EXIT TEST FACILITY 1289 TEMPORARY STORAGE
e = 123 FREQUENCY CONVERTER BUILDING 1290 SUBSTATION
1256 4= pY L-POOT SUPERSONIC PRESSURE TUNNEL 1291 PUMP STATION
1255 WARNER ROAD SUBSTATION 1292 FACILITIES MAINTENANCE BUILDING
120 TEMPORARY WAREHOUSE 3 1293 DYNAMICS RESEARCH LABORATORY
1241 DRIVE CONTROL BUILDING 1294 ROCKET MOTOR TEST APPARATUS
12k PROPELLER STATIC TEST STARD 1295 SHOP AND IRSTRUMENTATION POR 60-FOOT SPHERE
1243 YORKTOWN ROAD SUBSTATION 1296 SHOP BUILDING
12l FORMERLY FLIGHT RESEARCH LABORATORY 1257 LUNAR LANDING RESEARCH PACILITY
12bk-A WATER TANK MO, 2 1298 STABILIZATION AND CONIROL EQUIPMENT LABORATORY
12Lk-p CONTROL LINE PACILITY 1299 VEHICLE ARTENNA TEST FACILITY AND ADDITION
1245 TEMPORARY WAREHOUSE 1
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LANGLEY RESEARCH CENTER
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LOCATION PLAN

FPACILITY NO. DESCRIPTION
580 FORMERLY ATMOSPHERIC WIND TUNNEL
581 THORNELL AVENUE SUBSTATION
582 EAST COMPRESSOR BUILDING
582-A FORMERLY LOW-TURBULENCE PRESSURE TUNNEL
583 FORMERLY TRANSONIC BLOWDOWN TUNNEL
583-A MAINTENANCE BUILDING
58l UTILITY BUILDING
585 FORMERLY 22-INCH TRANSONIC TUNNEL
# 586 SERVICE BUILDING
587 ADMINISTRATION BUILDING
640 8-FOOT TRANSONIC PRESSURE TUNNEL
6h1 8-FOOT TRANSONIC TUNNEL
6b2 BACK RIVER SUBSTATION
643 FULL-SCALE TUNNEL
6l FREE-FLIGHT TUNNEL
645 20-FOOT FREE-SPINNING TUNNEL
646 DYNAMIC TUNNELS BUILDING
647 EAST SHOP
648 TRANSONIC DYNAMICS TUNNEL
650 MATEIS ROAD SUBSTATION
720 TANK NO. 1
720-A DYNAMIC MODEL SHOP

TANK NO. 2
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RESEARCH AND PROGRAM MANAGEMENT
FISCAL YEAR 1971 ESTIMATES

LEWIS RESEARCH CENTER

MISSION:

The Lewis Research Center's principal mission is research and technology in
the areas of aircraft and spacecraft propulsion, and power generation systems
for spacecraft.

The emphasis 1s predominantly on research and technology; however, the
entire spectrum of activities is undertaken from basic research to develop-
ment. The scope of technology ranges from work on individual componerts
through complete systems,

Most of the critical areas which limit the performance of engines and
power systems are the subjects of in-house effort at this Center. Research
by commercial and university laboratories is also conducted under contrracts
directed by Lewis Research Center personnel.

Several large development programs are assigned to this Center, The Atlas
and Centaur programs are supervised, as well as part of the Titan program.
The SNAP-8 nuclear powered electric generating system, SERT (Space Electric
Rocket Test) and Quiet Engine contracts are directed and there is also con-
siderable supporting in-house research effort on these projects.

The research and technology activities cover many technical fields. Some
examples of major activity are discussed in the following paragraphs.

It is expected that engines for future supersonic planes will be of a
turbofan design incorporating high by-pass ratios, high compresscr pressure
ratios and high turbine inlet temperatures. A large part of the research
effort at Lewils is aimed directly at solving the problems that limit the
development of engines for supersonic flight. Among these research efiforts
are: slotted compressor blades to increase pressure ratio per stage, cooled
turbine blades, high-speed bearings, air inlets, exhaust nozzles, comhustor
configurations, higher energy fuels, and fuel tank fire hazard evaluations.

A large addition to the Propulsion Systems Laboratory is being built fo test
full-scale engines for supersonic airplanes. A flight test program is being
conducted with an F-106 airplane to determine the interaction of engine inlets
and exhaust nozzles with wings and fuselage at transonic speeds, because such
data obtained from transonic wind tunnels of current size is unreliable.

The problems of the Supersonic Combustion Ramjet engine for hypersonic
flight speeds up to Mach 7 are being studied in existing facilities, and con-
struction of a new facility is nearing completion at Plum Brook to ext.end the
effort to engines of practical size.
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At the lcwer end of the speed scale, the effects of cross flow on high-
pressure ratio lift fans for V/STOL aircraft are being investigated in the
return passage of the 8-by-6-Foot Supersonic Wind Tunnel.

Contributions to rocket technology continue to flow from Lewils. Relatively
small scale chemical rockets are used to study the problems of combustion in-~
stability, fuel-oxidant mixing, regenerative cooling of nozzles, ablative
nozzles, and nozzle insulating coatings.

Propellant management systems for Centaur, Saturn S-IV and the Aponllo
Service Module vehicles were studied and their designs were based on data
obtained in the Lewis Zero Gravity facilities. Current research includes
studies of in-orbit propellant transfer, propellant re-orientation and slosh
dynamics.

A full-scale Centaur vehicle has been installed and operated in the Space-
craft Propulsion Research Facility. This vehicle will be equipped wi.th a
prototype tank pressurizing system replacing the current pump system for
feeding the propellants to the engine during the coming year.

Electric rockets for deep space propulsion have benefited greatly from the
work in the Electric Propulsion Research Building and the newer Electric Pro-
pulsion Laboratory. These buildings contain many large vacuum tanks where
the space environment essential to electric propulsion research are approximated.

Many devices for power generation in space are being studied. The solar
cell converts sunlight directly into electricity. Batteries and fuel cells
convert stored chemicals into electricity. For a large and sustained power
supply, however, an adaptation of the familiar turbine driven generator seems
most practical. To achieve the tremendous weight reduction necessary means
many years of lntensive research and technology. Instead of steam, the
turbines will be driven by liquid metal vapor (Rankine cycle) or by heated
gas (Brayton cycle). The only way to reject the waste heat is by direct
radiation to space, so very large radiators will be required. High rotative
speeds will reduce weight, but call for new designs of compressors, turbines,
bearings and electric generators. The heat source may be either a nuclear
reactor, or the sun's rays concentrated by a large concave mirror. A 20-foot
flight-weight. mirror has been assembled at the Lewis Research Center.

Various problems in connection with the development of nuclear power systems
and nuclear rockets are conducted at Plum Brook. A 60-megawatt thermal reactor
facility is used to determine the effects of radiation on materials, on various
electronic, hydraulic, and mechanical control systems, and on items of equip-
ment.

A 28-million dollar Space Power Facility has been placed in operation at
Plum Brook where nuclear powered electric generating systems can be operated
under simulated space environment conditions for long periocds of time. The
first system to be installed was a compressor-turbine unit for a Brayton
cycle electric power generating system.
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Another type of electric generator and another source of energy are more
distant prospects., A stream of ionized plasma flowing through a coil will
generate electricity in that coil (magnetohydrodynamics). The success of
this effort and of related activities depends largely on the development of
superconducting electric magnets., The Lewis Research Center has been a
leader in this field and has constructed a magnet with a field of 150,000
gauss over a twelve-inch bore.

The performance of propulsion and power generation systems, launcli vehicles,
spacecraft, and practically all hardware is paced by physical limitations of
available materials. We have maintained a substantial materials research
effort aimed at raising these limitations and improving component and system
performance, Our activity covers the entire temperature range of materials
usage going from the cryogenic temperature of liquified gases to the high
temperatures encountered in the rocket nozzles of aircraft engine combustors
and turbine wheels.

The material research includes both fundamental studies of what makes
materials strong or weak and the development of new materials. '"Super' alloys,
corrosion resistant coatings, ultra pure tungsten, and composites made of
metal whiskers, fibers, or sintered granules are among the many products
investigated.

The NASA Aerospace Safety Institute 1is located at the Center., Its staff
of specialists survey the research needs and direct research efforts in this
field. A data bank of research information is being compiled and cataloged
for ready access.

DESCRIPTION:

The Lewis Research Center occupies two sites in north central Ohio. The
older one was established in 1941 on 200 acres adjacent to the Cleveland
Municipal Airport. The original area has been expanded to 364 acres. Here
there are over 90 buildings, including two large supersonic wind tunnels, twc
Zero Gravity research facilities (free drop shafts, one of which is an under-
ground evacuated shaft 477 feet deep in which Zero Gravity durations of about
10 seconds are obtained), a large Propulsion Systems Laboratory in which full-
scale engines are operated under simulated high altitude conditions, three
rocket laboratories, five materials research buildings, eighteen major space
simulation facilities ranging from four to thirty feet in diameter, a 50-foot
diameter Space Power Chamber 120 feet long in which altitudes up to 100,000
feet are simulated, an Energy Conversion Laboratory, an Instrument Research
Laboratory, a High Energy Fuels Laboratory, a Chemistry Laboratory, an Engine
Research Building containing 64 test cells and covering nearly four acres,
four office buildings, machine shops and other service buildings.

A newer site, established in 1956, is located south of Sandusky, Ohio,
about 50 miles west of Cleveland on land occupied by the Plum Brook Ordnance
Works. Known as the Plum Brook Station, it occupies 6,031 acres of which
5,981 are owned by the Government and 50 are in easements. Funds for the
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purchase of additional land to serve as a buffer zone around the present

site have been appropriated. Purchase negotiations are near completion for
approximately 2,000 acres of this buffer zone. Negotiations for an additional
110 acres are underway.

There are over 200 buildings on the Plum Brook site, 55 built by the NASA
and the rest by the former tenants. The major facilities include a Reactor
Facility, an Altitude Rocket Test Facility, a Cryogenic Propellant Research
Facility, Heat Transfer Facility, a Spacecraft Dynamics Research Facility, a
Rocket Pump Laboratory, a Rocket Turbine Laboratory, a Rocket Turbo-pump
Laboratory, a Rocket Systems Hydraulic Laboratory, a Fluorine Pump Latora-
tory, and a temporary site for testing rockets at sea level conditions. The
latest major research facilities to be completed are the Spacecraft Propulsion
Research Facility and the Space Power Facility. The former is used to test
the ignition and operation of full~-scale rocket engines after a prolorged
shut-down period in a space environment. The latter is for testing full-
scale nuclear powered electric generating systems. Nearing completion is
a Hypersonic Tunnel Facility in which burning ramjet engines can be operated
at speeds up to Mach 7. The research programs at Plum Brook are under the
technical direction of personnel located at Cleveland. They are conducted
at the larger site because of the need for large separation distances to
minimize hazards.

The total capital investment of the Lewis Research Center, including
fixed assets in progress, and contractor held facilities at various
locations as of June 30, 1969, was $379,435,000, of which $111,082,00C
represents facilities located at the Plum Brook Station.

SUMMARY OF RESOURCES REQUIREMENTS :

FUNDS
Functions 1969 1970 1971

Personnel...eoceeeececncseeosss  $57,987,000 $64,351,000 $67,111,000

Travel.cceoscnocsoscceccesccoce 898,000 1,013,000 1,088,000
Automatic data processing...... 432,000 47,000 53,000
Facilities services..cccecoceses 6,881,000 6,110,000 5,995,000
Technical servicesSs..ceeeecccsas 737,000 36,000 0,000
Administrative support......... 909,000 841,000 881,000

Total, fund requirements..... $67,844,000 $72,398,000 $75,218,000
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PERSONNEL

1969 1970 1971
1. Permanent Positions by Program:
Space Science and Applications
Space applicationSecceccccecccccccnee 15 13 13
Launch vehicle procurement..cccesecee 311 311 311
Advanced Research and Technology
Basic research.ccecccccesvccccscescss 445 438 438
Space vehicle systemS.ccecccocvcosss 161 153 153
Space power and electric
propulsion systems.ocooooooooocoooo 849 853 ;353
Nuclear rocketS8.cceocescosccccccoccsne 53 29 25
Chemical propulsion..cscesecccscccese 200 190 190
‘Aeronautical Vehicles.ooooooooo.oooo 863 886 390
Technology Utilizationeeeccecccccoosss 7 7 i
Subtotal, positions by program.... 2,904 2,880 2,380
2, Indirect Positions:
Director and staff...ccco0cecccvcosence 18 18 18
Administrative SUPPOTt...ccecccocsoscos 507 505 505
Research and development support...... 839 812 312
Subtotal, indirect positions...... 1,364 1,335 1,335
Total, permanent positions.......eeccee. 4,268 4,215 4,215
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National Aeronautics and Space Administration
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LEGEND-EXISTING BUILDINGS

. Administration Building

flight Research Building

. Engine Research Building
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415.
500.

LEWIS RESEARCH CENTER
FISCAL YEAR 1971 ESTIMATES

LOCATION PLAN
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Supersonic Research
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LEWIS RESEARCH CENTER
PLUM BROOK STATION
FISCAL YEAR 1971 ESTIMATES

LOCATION PLAN
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RESEARCH AND PROGRAM MANAGEMENT
FISCAL YEAR 1971 ESTIMATES

SPACE NUCLEAR PROPULSION OFFICE

MISSION:

The joint AEC-NASA Space Nuclear Propulsion Office is responsible for the
formulation and execution of a research and development program for nuclear
rockets. The general objective of the Nuclear Rocket Program is to provide
a significant increase in propulsion capability for future space activities.
A principal specific objective is to develop a 75,000 pound thrust engine,
NERVA, for incorporation in a reusable nuclear stage.

In addition to NERVA development, effort is directed to the advancement of
the technology of nuclear rocketry with emphasis being placed on the areas
of: (1) continued improvement to nuclear rocket performance, (2) to provide
the base of information for the development of a nuclear stage, and (J) to
investigate the feasibility of advanced propulsion concepts.

DESCRIPTION:

The Nuclear Rocket Program is a joint AEC-NASA undertaking. 7To ensure an
integrated program, the Space Nuclear Propulsion Office, established by an
interagency agreement between NASA and the Atomic Energy Commission, manages
all aspects c¢f the program.

The Space Nuclear Propulsion Office consists of a Headquarters Office
located at Germantown, Maryland, and three field extensions located in Ohio,
New Mexico, anc Nevada. At the Nevada location, the Nuclear Rocket Develop-
ment Statiori (NRDS) was established to provide a site for ground static
testing of the reactors, engines, and eventually, vehicles associated with
nuclear rocket development.

The Nuclear Rocket Development Station consists of an approximately
78,000-acre site owned by the Atomic Energy Commission, approximately 90 miles
northwest of Las Vegas, Nevada. The total capital investment of NASA-funded
facilities, including fixed assets in progress and contractor-held facilities
at various locations, as of June 30, 1969, was $50,256,000.
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SUMMARY OF RESOURCES REQUIREMENTS:

FuNDS
Functions 1969 1970 1971
Personnel.scececscscsccoscscasasncce $1,880,000 $2,030,000 $2,089,000
Traveleseessosssesseccscccscescnnsns 188,000 204,000 213,000
Automatic deata processingecececeees — -—- —-——
Facilities serviceS.ecsscocsncccocs —-— —_— —
Technical ServiceS..oececccescsccses 67,000 -— —
Administrative SUPPOYteeescscsccosns — i ——
Total, fund requirementS.seeceecsss $2!135!000 $2!234!000 i&L}OZ!OOO
PERSONNEL
1969 1970 19711
l. Permanent Positions by Program:
Advanced Research and Technology
Nuclear rocketSeeeeceveccescccocseocao 100 96 96
Subtotal, positions by program.... 100 96 96
2, Indirect Positiomns:
Director and staff....vccccececcccnnss 3 3 3
Administrative SUpPpPOXtececeecesscocesse 1 1 1
Subtotal, indirect positionS.eececes _4 _4 _4
Total, permanent positionNS..ceeececcssces g ££_ ;._9__(_)_
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National Aeronautics and Space Administration
Organization and Staffing Chart
Space Nutlear Propulsion Office

Staffing Summary Office of the Manager
0 1 70 1
Excepted 3 3 Excepted 2 2
GS-16 6 6 GS-16 - -
GS-15 23 23 GS-15 1 1
Gs-14 25 25 Gs-14 2 2
All Other GS 43 43 All Other GS 1 1
Total Permanent 100 100 Total Permanent 6 6
Albuguerque Extension Office of NERVA Development
0 11 70 71
Excepted - - Excepted - -
GS-16 - - GS-16 1 1
GS-15 1 1 GS-15 3 3
GS-14 - - GS-14 - -
All Other GS - - All Other GS i
Total Permanent 1 1 Total Permanent 4 4
Cleveland Extension Office of Vehicle & Technology
0 11 0 11
Excepted 1 1 Excepted - -
GS-16 2 2 Gs-16 1 1
GS-15 13 13 GS-15 2 2
Gs-14 16 16 GS-14 - -
All Other GS 27 27 All Other GS 1 1
Total Permanent 59 59 Total Permanent 4 4
Nevada Extension Facilities & Equip. Branch
70 71 9 711
Excepted - - Excepted - -
GS-16 1 1 GS-16 1 L
GS-15 3 3 GS-15 - -
GS-14 7 7 GS-14 - -
All Other GS 14 14 All Other GS - -
Total Permanent 25 25 Total Permanent 1 1

375-845 O - 70 - 17

RPM 2-94




G6-7 WY




96=¢ WdY

NUCLEAR ROCKET DEVELOPMENT STATION

Fiscal Year 1971 Estimates 2

1 NUCLEAR ROCKET PROPULSION FACILITIES %
,1‘ s 1 % .. ;"(!9'~ \ na ‘E‘% g ‘ ----- . ,I-_‘“ ’
- I e B i S
I
\ o

2 ' e va . o
7
.- ‘T ": s
éL i SUPPORT

LOCATION PLAN S T »

EXISTING
FACILITIES D

FRoroses




TEST CELL A




Advancecd Missions = To plan a broad program of explorations which
will achieve and maintain a position of space leadership for the
United States,

The Office of Manned Space Flight has launch responsibility for major
manned and unmanned missions. The three installations primarily
concerned with the manned space flight programs are: the George (. Marshall
Space Flight Center, including Mississippi Test Facility, Michoud Assembly
Facility, and Slidell where a computer facility is located; the Manned
Spacecraft Center, including NASA activities at the White Sands Test Facility;
and the John ¥. Kennedy Space Center, NASA, including NASA activities at the
Eastern and Western Test Ranges.

Office of Space Science and Applications ~ Responsible for the NASA
automated space flight program directed toward scientific investigations of
the solar sysitem utilizing ground based, airborne, and space techaniques
including sounding rockets, earth satellites, and deep space probes; for
scientific experiments to be conducted by man in space and for assisting
in the training of astronaut-scientists; for the research and development of
space flight applications in such areas as meteorology, communicationmns,
navigation, geodesy, and earth resources surveys, and for the support of
operational systems using these developments; and for the development, pro-~
curement and use of light and medium class launch vehicles.

The Office of Space Science and Applications has overall instituticnal
regsponsibility for NASA installations primarily involved in space science
and applications programs. These are the Goddard Space Flight Center,
Wallops Station, the Jet Propulsion Laboratory (a Government-owned facility
operated for YASA by the California Institute of Technology), and the NASA
Pagadena Office, a component field activity of Headquarters.

Office of Advanced Research and Technology -~ Responsible for the planning,
direction, execution, evaluation, documentation, and dissemination of the
results of all NASA research and technology programs that are conducted
primarily to demonstrate the feasibility of a concept, structure, component,
or system and which may have general application to the nation's aeronautical
and space objectives. This office is also responsible for coordinating NASA's
total program of supporting research and technology related to carrying out
specific flight missions in order to avoid unnecessary duplication and to
insure an integrated and balanced agency research program.,

In addition, this office has over—all institutional responsibility for
the research centers primarily involved in carrying out NASA's advanced
research programs. These installations are: the Ames Research Center, the
Flight Research Center, the Langley Research Center, the Lewis Research
Center, and the Space Nuclear Propulsion Office.

The NASA Pasadena Office - Pasadena, California, is a component field
activity of the NASA Headquarters Office of Space Science and Applications.
Its responsibilities are to negotiate and administer NASA contracts with the
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California Institute of Technology for the operation of the Jet Propulsion
Laboratory; provide patent and technology utilization services as they relate
to prime and subcontracts at the Jet Propulsion Laboratory; and perform such
additional procurement, contract administration, public affairs, communica-
tions, financial management, and other functions as may be assigned by the
Associate Administrator for Space Science and Applications.

DESCRIPTION:

The NASA Headquarters is located at 400 Maryland Avenue, S.W., Washington,
D.C., and also occupies other buildings in the District of Columbia and
nearby Virginia. Except for some office space leased in the District of
Columbia and a storage area in Virginia, personnel occupy Government-owned
buildings. The NASA Pasadena Office is physically located at the Jet
Propulsion Laboratory in Pasadena, California.

SUMMARY OF RESQURCES REQUIREMENTS :

FUNDS
Functions 1969 1970 1971
Personnel.......cccceveoenncres . $38,002,000 $41,929,000 $42,653,000
Travel....ceveeceeconccoonncnee 2,539,000 3,135,000 3,262,000
Automatic data processing...... 2,336,000 1,559,000 1,574,000
Facilities services............ 427,000 326,000 326,000
Technical services...ccoeceeeee 11,594,000 9,546,000 9,490,000
Administrative support......... 5,879,000 5,323,000 __ 5,430,000

Total, fund requirements..... $60,777,000 $61,818,000 $62,735,000
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PERSONNEL

1. Permanent Positions by Program:

Manned Space Flight

APOI].O’.I.....I..O'.‘l.'.'l’....’...
Space flight operations......ecec0...
Adva[llce'd missions....o..............

Space Science and Applications

Physice and astronomMy...ccococecsces
Lunar and planetary exploration.....
Bloscience...cccecoeeenccocccesccons
Space applications...c.cocecccec0eece
Launch vehicle procurement

Advanced Research and Technology

Basic research..ccccececoccecoccncas
Space vehicle systemS..ccceeecocsecce
Electronics systemS..cceccocecsccscss
Human factor SyStemSB.csssesscsccccss
Space power and electric

propulsion SsystemS.....sss0v00000004
Chemical propulsion....ccceceeccvcces
Aeronautical vehicles...ceso000000000

University Affairs

Sustaining university program.......

Tracking and Data Acquisition.........

Technology Utilization..c.oeecevcsccnns

Subtotal, positions by program......

2, Indirect Positions:

D'itector and staff..............-.....
Administrative Support...ccecesceccces
Research and development support......

Subtotal, indirect positions........

Total, permanent positions...cccecececen

1969 1970
196 153
127 188

52 40
60 60
53 56
33 33
52 55
26 26
29 30
41 41
31 31
22 23
28 28
22 22
29 30
12 12
54 55
18 18
885 901
433 445
272 262
503 515
1,208 1,222
2,093 2,123

p—
O
~J
=

143
188
40

59
55
29
56
25
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RESEARCH AND PROGRAM MANAGEMENT TYPE COSTS
FISCAL YEAR 1971 ESTIMATES

JET PROPULSION LABORATORY

The Jet Propulsion Laboratory (JPL) is a Government-owned facility
managed and operated by the California Institute of Technology under a
contract with NASA. The cost of operating the Laboratory is funded from
the Research and Development appropriation, except for the lease of
administrative aircraft and the purchase of passenger motor vehicles
which are funded from the Research and Program Management appropriatiom
and are included in the NASA Headquarters budget presentation. The
Research and Program Management type costs are presented for information
only and are not a part of the NASA Research and Program Management budget.

MISSION:

The Jet Propulsion Laboratory performs a variety of engineering,
scientific, and management missions including:

1. Project management of complete automated spacecraft systems
for planetary exploration.

2. Operation of the Deep Space Network including tracking and
data acquisition activities required by planetary flights,
as well as backup to the Manned Space Flight Network.

3. A continuing program of supporting research and technology.

Specific examples of the Jet Propulsion Laboratory's activity in these
areas are:

Planetary Exploration - The Mariner series of automated spacecraft was
designed at the Jet Propulsion Laboratory. The Laboratory has been
responsible for the project management of all Mariner missions including
the integration, assembly, and testing of the spacecraft. Mariner II
accomplished the first successful flyby of Venus in 1962, and in 1965,
Mariner IV photographed the surface of Mars as it passed within 6,200
miles of the planet's surface. Mariner V was launched in June 1967 and
four months later passed within 2,131 miles of Venus providing informat:ion
on the atmospheric composition of the planet and other scientific data.
Mariners VI and VII have just completed a successful dual mission to Mars
in 1969. Mariner VI made its pass within 2,100 miles of Mars and photo-
graphed the planet's equatorial region, while Mariner VII photogreaphed
the southern hemisphere including the polar cap of Mars from 2,100 miles.
Both spacecraft returned high quality pictures of the planet's surface.
Photographs and science data provided by Mariners VI and VII have signif-
icantly increased man's knowledge of the Red Planet. Additional Mariner
missions to the planets are planned for 1971 and 1973.
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Supporting Research and Technology - The Jet Propulsion Laboratory
maintains a strong program of supporting research and technology, and
advanced development. Much of the knowledge gained from active research
in such areas as fluid physics, electrophysics, materials, applied
mathematics, and guidance and control will continue to be applied to
problems in space exploration.

Another activity of considerable importance is the development and
fabrication of scientific experiments to be flown on vehicles other than
Jet Propulsion Laboratory spacecraft. These include high-altitude balloons,
Aerobee rockets, NASA aircraft, and Earth orbiters. The scientific teams
involved in these experiments frequently include faculty members of various
universities and staff members from NASA field installationmns.

Tracking and Data Acquisition - The Jet Propulsion Laboratory is
responsible for the design and operation of the worldwide Deep Srpace
Network. The Deep Space Network is comprised of the Space Flight
Operations Facility in Pasadena as well as tracking and data acquisition
stations located in California, Spain, South Africa and Australia. The
Space Flight Operations Facility is the central communications and control
facility for the conduct of flight missions. The Deep Space Network
provides support not only to Jet Propulsion Laboratory managed flight
missions, but also for all manned Lunar Missions, and for projects such as
Pioneer and Helios which are managed by other NASA field installations,

DESCRIPTION:

The Jet Propulsion Laboratory is located in Pasadena, California,
approximately 20 miles north of downtown Los Angeles. Subsidiary
facilities are located at Goldstone, California (tracking and data
acquisition), Edwards Air Force Base, Muroc, California (solid propellant
formulation and testing), and Table Mountain, California (open air testing
and astronomy).

At Pasadena, the Laboratory occupies 175.9 acres of land of which 145.9
acres are owned by NASA and 30 acres are leased., At Goldstone, facilities
are located on land occupied under permit from the Army. At Edwards Air
Force Base, facilities are located on land occupied under permit from the
Air Force. Facilities at Table Mountain are located on land occupied under
permit from the Forest Service of the Department of Agriculture. The capital
investment of the Jet Propulsion Laboratory, including the Deep Space
Network and contractor-held facilities, as of June 30, 1969, was $193,425,000.
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SUMMARY OF RESOURCES REQUIREMENTS:

FUNDS
Functions 1969 1970 971
Personnel......iieueevineiaaneanns $59, 380,000 $67,160,000 $71,211,000
Travel....veereeeniiossencanennnas 2,468,000 2,259,000 2,472,000
Automatic data processing......... 3,531,000 5,379,000 5,375,000
Facilities services..........c.... 5,995,000 6,572,000 6,556,000
Technical services......ccvveeoeens 674,000 784,000 779,000
Administrative support............ 2,420,000 2,495,000 2,462,000
Total, fund requirements........ $74,468,000 $84,649,000 $88,855,000
PERSONNEL
1969 1970 1971
1. Permaneni: Positions by Program:
Manned Space Flight
APOLLlo. vt ivnnnnenaeieneannans 29 43 36
Advanced missions.......cce000s. 17 17 17
Space Science and Applications
Physics and astronomy.......... 12 11 8
Lunar and planetary exploration 949 903 859
BioSCienCe...viveneeoanoscnssas 30 30 30
Space applications............. 30 67 71
Launch vehicle procurement..... 2 7 7
Advanced Research and Technology
Basic research......c.vcevneses 117 109 109
Space vehicle systems.......... 39 39 39
Electronics systems............ 71 88 88
Human factor systems........... 2 - -
Space power and electric
propulsion systems........... 77 94 94
Chemical propulsion............ 48 58 58
Aeronautical vehicles.......... - 2 2
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1969 1970 1971

Tracking and Data Acquisition.. __454 __ 494 __ 49
Subtctal, positions by program 1,877 1,962 1,912
Direct SUPPOXE..v'eeerenveonnns 515 545 533
Indirect Positions............... 1,598 1,693 1,655
Total, permanent positions....... 3,990 4,200 é&
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