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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

RESEARCH AND PROGRAM MANAGEMENT 

GENERAL STATEMENT 

The Research and Program Management appropr ia t ion  inc ludes  funding f o r  
research i n  Government l abora to r i e s ,  management of programs and o t h e r  
activities of t h e  National Aeronautics and Space Administration. P r i n c i -  
pa l ly ,  t hese  are to:  

Provide the  c iv i l  service s t a f f  necessary f o r  in-house research,  
and t o  plan,  manage, and support  the  Research and Development 
programs. 

Provide o the r  elements of opera t iona l  capab i l i t y  t o  the  labora- 
t o r i e s  and f a c i l i t i e s  such as general  purpose computer capa l l i l i ty ,  
l o g i s t i c s  support including travel and t r anspor t a t ion ,  maintenance 
and operat ion of f a c i l i t i e s ,  and t echn ica l  and adminis t ra t ive  
support .  

The following t a b l e  summarizes the  d i s t r i b u t i o n  of t h e  Researlch and 
Program Management appropr ia t ion  by i n s t a l l a t i o n :  

SUMMARY OF OBLIGATIONS BY INSTALLATION 

John F. Kennedy Space Center, 
NASA....8,..................... 

Manned Spztcecraf t Center. ....... 
Marshall Space F l igh t  Center.. .. 

SPACE SCIENCIS AND APPLICATIONS. ... --- 
Goddard SpiXce! F l i g h t  Center..  ... 
Wallops StiXtion.. ............... 

F i s c a l  Year 
1969 

$310,968,000 

95,794,000 
98,840,000 

116,334,000 

$82,329,000 

73,227,000 
9,102,000 

F i s c a l  Year 
19 70 

$323 , 688,000 

97,445,000 
104,546,000 
121 , 69 7,000 

$94,317,000 

84,772,000 
9,545,000 

F i s c a l  Year 
1.971 -. 

,$330,,583,000 

98 (, 150,000 
107,, 758,000 
124 6 75,000 

$97,, 461,000 

87 ,I 670,000 
9,) 791,000 
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F i s c a l  Year F i s c a l  Year F i sca l  Year 
1971 - 1969 19 70 

ADVANCED RES:EAIEH AND TECHNOLOGY.. $193,890,000 $208,578,000 $201,521,000 

Ames Resea rcti Center. ........... 34,032,000 36,359,000 38,248,000 
Electronics  Research Center. .... 17,237,000 19,483,000 4 470,000 
Fl ight  Rerilearch Center.. ........ 9,697,000 10,131,000 10,549,000 
Langley Rmeinrch Center ......... 62,945,000 67,973,000 70,734,000 
L e w i s  Research Center.. ......... 67,844,000 72,398,000 75,218,000 
Space Nuc:Lear Propulsion Off ice. 2,135,000 2,234,000 2,,302,000 

SUPPORTING 0:PEIUTIONS --- 
NASA Headqua:cters.. ............. $60,777,000 $61,818,000 $62,735,000 

The Research and Program Management appropr ia t ion  request  is subdivided i n t o  
s i x  func t iona l  ca tegor ies ,  as follows: 

1. --- Pe:c,sotinel Related Costs are comprised of salaries and benefji.ts f o r  

Costs i n  t h i s  category a l s o  
c i v i l  service personnel,  over 70% of whom are t echn ica l ,  and f o r  personnel 
of o the r  govenment agencies d e t a i l e d  t o  NASA. 
include support ing personnel costs , i , e . ,  t he  c o s t  of moving expensec:, 
as prov:ided 'by l a w ,  t he  cos t  of r e c r u i t i n g  and personnel i nves t iga t ion  
services pro.vided by t h e  C i v i l  Service Commission, and personnel traji.ning. 

2. ---- T r a v e l  includes t h e  c o s t  of t r anspor t a t ion ,  pe r  diem and r e l a t e d  
expenses of t r a v e l  required f o r  d i r e c t i o n ,  coordinat ion,  and management of 
research and development and cons t ruc t ion  of f a c i l i t i e s  program activities, 
f o r  cont rac t  management and f l i g h t  mission support ;  overseas t r a v e l  t o  
launch and tracking sites; and t r a v e l  t o  meetings and technica l  semiiiars. 

3. --- Automatic Data Processing includes t h e  c o s t  of the  l ea se ,  piirchase, 
and maintenance of equipment, and the  cos t  of providing contract  senrices 
f o r  programing and opera t ions  f o r  general  purpose computer capatbil i ty . 

4. --- F a c i l i t i e s  Services  includes t h e  c o s t  of l ea s ing  research 
l abora to r i e s  and f a c i l i t i e s ,  minor cons t ruc t ion ,  maintenance and[ reli i ted 
services, cus tod ia l  s e rv i ces ,  f a c i l i t y  opera t ions ,  and range operat ions 
at t h e  John F. Kennedy Space Center, NASA. 

5. --- Technical Services  includes t h e  cos t  of c e r t a i n  engineering services, 
the  dissemination of s c i e n t i f i c  and t echn ica l  information derived from t h e  
technology u t i l i z a t i o n  program, and t h e  opera t ion  of educational. aad program 
a c t l v i t l e s .  
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6. -- Administrative Support inc ludes  t h e  cos t  of communications, adminis- 
t r a t i v e  p r in t ing ,  adminis t ra t ive  suppl ies ,  materials and equipment, t rans-  
po r t a t ion  support ,  and o the r  support  services. 

The follmsing summary t a b l e  i n d i c a t e s  t h e  d i s t r i b u t i o n  of the  t o t a l  
appropriat ion requirements by func t iona l  category : 

1971 --. Func: 1: i on  1969 19 70 ---- 
Personnel r e l a t e d  costs . .  . . . $463,675,000 $516,175,000 $515,108,000 
Travel.... ..#,............... 14,003,000 16,712,000 18,200,000 
Automatic da ta  processing. . . 23,808,000 21,548,000 22,710,000 
F a c i l i t i e s  services. . . . . . . . . 85,841,000 80,872,000 84,083,000 
Technical :3 ervi ces . . . . . . . . . . 15,272,000 14,3127,000 
Administrative support .  . . . . . 42,6 11,000 37,822,000 - 37,8172,000 

18,026,000 

Totcll.. . . . . . . . . . . . . . . , $647,964,000 $688,401,000 S692,3100,000 
--; 

1nstallat::tons are under t h e  management d i r e c t i o n  of the  Associate 
Adminis tratoie having primary r e spons ib i l i t y  f o r  t h e  research and develop- 
ment program conducted a t  t h e  i n s t a l l a t i o n .  The Associate Administrator 
f o r  Manned !;pace F l igh t  is responsible  f o r  t he  Kennedy Space Center, Manned 
Spacecraft  Center, and Marshall Space F l i g h t  Center; t h e  Associate Adminis- 
t r a t o r  f o r  !;pace Science and Applications is  responsible  f o r  t he  Goddlard 
Space Flight: Canter and Wallops S ta t ion ;  and t h e  Associate Administrator 
f o r  Advanced Research and Technology is responsible  f o r  t he  Ames Research 
Center, F l i g h t  Research Center, Langley Research Center, Lewis  Research 
Center, and the Space Nuclear Propulsion Off ice .  The Elec t ronics  Research 
Center w i l l  be closed i n  1971. 
and Management is the  i n s t i t u t i o n a l  d i r e c t o r  f o r  NASA Headquarters. 

The Associate Administrator f o r  Organization 

1970 OPERATING BUDGET 

The budget request  f o r  1970 f o r  Research and Program Management was 
$650,900,000. F ina l  Congressional ac t ion  reduced both t h e  au thor iza t ion  
and appropriat ion t o  $637,400,000. Af te r  c a r e f u l  considerat ion of the 
e f f e c t s  of n~everal a l t e r n a t i v e s  on the  NASA program of operat ing a t  t h i s  
level, : L t  wiu3 NASA's judgment t h a t  t h e  level of R&PM must be increased 
t o  $643 750,000 through a reprogramming ac t ion .  

I n  addi t ion  t o  t h e  reprogramming of $6,350,000 t o  meet the  minimum 
operat ing requirements of t he  agency, $3,020,000 is required t o  provide 
cos t  increatses as a r e s u l t  of l e g i s l a t i v e  ac t ions  increas ing  (a) the  
government '13 cont r ibu t ion  f o r  c iv i l  service ret i rement  and (b) t he  l e v e l  
of per  diem pa:Ld Federal  employees while on travel s t a t u s .  A f i n a l  
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reprogramming oE $338,000 w i l l  r e s u l t  from a dec is ion  t o  t r a n s f e r  t o  NASA 50 
c i v i l i a n  employees of t he  A i r  Force, whose c o s t  is now reimbursed from NASA 
R&D funds and who perform inspec t ion  and r e l i a b i l i t y  func t ions  f o r  NASA a t  
Seal Beach and Downey, Cal i forn ia .  These increases  t o  the  R&PM appropr ia t ion  
have been p a r t i a l l y  o f f s e t  by an appropr ia t ion  t r a n s f e r  of $474,000 t o  the  
General Serv:Lces Administration f o r  the  r e n t a l  of bu i ld ings  f o r  the  Goddard 
I n s t i t u t e  of Sptace Studies  i n  New York. 

To provide f o r  the  c o s t s  of t he  f i n a l  increment of the  Federal. Emp Loyees 
Pay A c t  of 1967, which was e f f e c t i v e  i n  J u l y  1969, NASA is  t o  be included 
i n  a government-wide supplemental appropr ia t ion  f o r  a t o t a l  of $41,767,000. 
With t h e  reprogramming, and supplemental appropr ia t ion ,  as p a r t i a l l y  o f f s e t  
by the  t r a n s f e r  t o  GSA, the  NASA 1970 opera t ing  p lan  f o r  R&PM is $688,401,000. 
The followin,g t a b l e  summarizes t h e  development of 

Appropriation..... ..................... 
Increase t o  minimum opera t ing  l eve l . .  .. 

Subtotal............................. 

Reprogramming f o r  t h e  increase  i n  the  
government's cont r ibu t ion  f o r  
c i v i l  service retirement............. 

Reprogramming f o r  t he  increase  i n  
per diem rates....................... 

Reprogramming f o r  t he  t r a n s f e r  of 50 
A i r  Force c i v i l  service employees 
t o  NASA.............................. 

Proposed supplemental f o r  c i v i l i a n  
pay a c t  increase..................... 

Subtotal............................. 

Transfer  t o  GSA ........................ 
Planned FY 1970 program level.......... 

t he  1970 opera t ing  budget: 

$637,400,000 
+6,350,000 

$643,750,000 

+1,154,000 

+1,866,000 

+338,000 

+41,767,000 

$688,875,000 

-474,000 

$688,401,000 

Concerning c i v i l  service manpower NASA planned, i n  the  1970 budget as 
submitted t o  Congress, an end year  1970 employment level of 31,600. This 
level represented a gross  reduct ion of 452 pos i t i ons  from the  planned end 
year 1969 l e v e l ,  p a r t i a l l y  o f f s e t  by planned inc reases  of 56 a t  the 
Elec t ronics  P.esearch Center and 251 a t  the  Goddard Space F l i g h t  Center 
f o r  t he  f i n a l  increment f o r  t he  conversion of c e r t a i n  func t ions  €ormerly 
ca r r i ed  on through support  service con t r ac t s  t o  c i v i l  service opteration. 
The n e t  reduction planned i n  1970 w a s  145. 
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During 1970, NASA w a s  d i r ec t ed  as p a r t  of t h e  government-wide redulction 
i n  personnel t o  reduce its end year  1970 employment level by an HdditLonal 
300. This reduct ion w a s  p a r t i a l l y  o f f s e t  by the  t r a n s f e r  t o  NASA of 50 
c iv i l  s e rv i ce  employees from the  A i r  Force. 
performing inspec t ion  and r e l i a b i l i t y  func t ions  f o r  NASA at Seal Beach and 
Downey, Cal i forn ia ,  i n d u s t r i a l  p l a n t s  f o r  s e v e r a l  years .  The n e t  r e s u l t  
of these ac t ions  is t o  reduce the  planned end year  1970 employment l e v e l  
t o  31,350. 

These employees have been 

During the 1971 budget process the  dec is ion  w a s  made t o  discont inue opera t ions  
a t  the  Elec t ronics  Research Center. The 600 pos i t i ons  shown i n  the  bludget f o r  
1970 are required t o  c lose  t h e  center ,  dispose of property,  and plan and 
assist i n  the t r a n s f e r  of continuing research and technology e f f o r t .  
These pos i t ions  w i l l  be vacated s h o r t l y  a f t e r  June 30, 1970. 
cos t s  are ca r r i ed  f o r  ERC i n  1971 as required f o r  t he  c los ing  of the  
center  and t h e  program t r a n s f e r .  

Some R&PM 

1971 BUDGET ESTIMATE 

The 1971 budget estimate is  based on a cont inuat ion of t he  b a s i c  operat ing 
l e v e l  es tab l i shed  i n  1970. 
ou t  of ERC i s  o f f s e t  by t h e  f u l l  year  c o s t s  of l e g i s l a t i o n  passed during 
1970 ( increases  i n  the  rate f o r  c i v i l  service re t i rement  cont r ibu t ions  and 
pe r  diem allclwances), t he  f u l l  year  c o s t s  of the  f i n a l  increment of t h e  
conversion of c e r t a i n  funct ions c a r r i e d  on through support  services con- 
tracts t o  c i v i l  service performance a t  Goddard Space F l i g h t  Center,  t h e  
f u l l  year  cos t s  of c e r t a i n  increases  i n  personnel c o s t s  f o r  the  remainder 
of NASA, the  provis ion f o r  twelve months funding of support  serv:tces con- 
tracts cur ren t ly  i n  e f f e c t ,  and t h e  provis ion f o r  increased man year  cos t  
rates f o r  such cont rac ts .  

The reduct ion i n  c o s t s  a s soc ia t ed  with thle phasing 

For c iv i l  s e rv i ce  manpower, NASA plans an end year  complement of 30,550 
i n  1971, a decrease of 800 from the  planned end year  1970 level. 
ductions w i l l .  be as follows: 

The re- 

F ina l  c.l.ose out  of t he  Elec t ronics  Research Center. , .  -600 

Headquarters ....................................... -.5 0 
Kennedy Space Center............................... - 31 
Manned S'pacecraft Center.,......................... -5 0 

-15 9 Marshal l  Space F l i g h t  Center....................... -- 

Reductions a t  Other I n s t a l l a t i o n s  : 

-800 -- -- Tota l  reductions................................. 
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The foll.tM.ng t a b l e  d i s t r i b u t e s  civil  service pos i t i ons  by i n s  t a l l a t i o n :  

NUMBER OF PERSONNEL POSITIONS 

F i s c a l  Year F i s c a l  Year F i sca l  Year 
1971 --.- 1969 19 70 

............... 1 2  a83 MANNED SPACIE FLIGHT 13,410 13,033 2.- 

John F. Lmnedy Space Center, 
NASA.. .......................... 2,877 2,779 2,748 

Manned Spricscraft Center........ 4,384 4,250 4,200 
Marshall !;pace F l i g h t  Center.. .. 6,149 6,004 5,935 

SPACE SCIENCE AND APPLICATIONS.... 4,625 4,900 A*- 4 900 

Goddard Space F l i g h t  Center.. ... 4,141 4,412 4,412 
Wallops Station................. 484 488 488 

ADVANCED R E i S C H  AND TECHNOLOGY.. 11,617 11,294 &.- 10 694 

............ 1,972 Ames Resetirc:h Center 1,992 1,972 
Electronics Research Center..... 80 2 600 - -- 
Fl igh t  Reriearch Center.. ........ 539 5 35 5 35 
Langley Rtrsaarch Center. ........ 3,912 3,872 3, a72 
Lewis Research Center ........... 4,268 4,215 4,215 
Space Nuc:llear Propulsion Off ice. 104 100 100 

SUPPORTING jWRATIONS 

NASA Beadquarters............... 2,093 2,123 

TOTAL P I ~ A N E N T  POSITIONS.. ... 31,745 31,350 -- 
POSITIONS OTHER THAN 

---- PERMANENT................. 2,196 

TOTAL POSI[TI:ONS.. ............... 33,941 

2,300 

I-., 2 073 

30,550 

A,- 2 300 

32 850 A- 
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Per.o""el 

1969 

1970 

1971 

Tr.vcl 
1969 

1970 

1971 

~ 

Total 
NASA 

~ ~~~ ~ 

$463,671 

516,175 

515.108 

Subtotal 
CUSF 

~~ 

. __  

$204,076 

222,000 

222,019 

1 4 , 0 0 3  6.247 

16 ,712  7.395 

7,854 
! 

r. 

1969 

197U 

1971 

A u t o Y t i c  
Pl'OCe.Sin8 I 

23,808 12.453 

1970 21,54R I 13,884 

14 ,915  

1 8 , 0 2 6  

15 ,272  

14 ,327  

P.C i 11 t i e  * services 

85.841 

1970 '969 I R0.872 
I 

58,304 

54.551 

59,469 

3,583 

3,694 

3,734 

.1' ?nr L I , ~ " l  

. .  
I I - - I - -  

.,," 

1971 I 37,872 1 22,592 

1 I Total - 
1969 

1970 

1971 

~ 

.I. I .  renneay H " " C O  nar.n.i i 
Space Center. Sp.cecraft Space F l i 8 h l  

center center _ _ _ ~  nA SA 
- 

$43.325 

46 ,630  

4 6 ,  I 6 1  

566 

811  

874 

1, 044 

94 3 

943 

39 ,649  

38,559 

39.93J 

_ _ _  
.-- 

- - _  

11.??C 

!",<"? 

10,239 

$69,285 

76 ,307  

77 ,173  

3 ,562  

4 , 1 7 7  

4 , 4 6 3  

5 , 5 0 1  

5 ,743  

5 , 9 3 0  

10 ,278  

8 ,825  

1 0 , 1 9 5  

1 , 9 5 6  

2.317 

2 ,275  

!?.?:e 
7 , 7 7 7  

7,722 

$91,466 

9 9 , 0 6 3  

98 ,685  

2 ,119  

2 ,407  

2 ,517  

5 , 9 0 8  

7 ,198  

8 ,042  

8.377 

7.167 

9 , 3 4 1  

1 ,627  

1 ,377  

1 , 4 5 9  

6 , 3 3 7  

h , 6 R 5  

4 , 6 3 1  

95 ,794  98.840 116 ,334 

97 ,445  104 ,546  121,697 

98,150 107.758 124.675 

- 
Subtotal 
OSSA 

$61,853 

74 ,994  

77.409 

1 ,782  

2 ,422  

2 ,759  

6,066 

5 ,104  

5 ,788  

7.097 

6.684 

6 , 2 5 3  

1 , 0 1 8  

860  

854 

h , F 1 7  

6 7 5 3  

4 , 3 9 8  

82 ,329  

94 ,317  

97 ,461  - 

$56,252 

68 ,728  

70.929 

1.665 

2 ,265  

2,584 

5 ,987  

5.042 

5 ,723  

4.825 

4 ,472  

4 ,  @48 

967 

801 

796 

3 ,  531 

? 4fA 

3.590 

$5.601 

6 ,266  

6.480 

117 

157 

175 

79 

62 

65 

2,272 

2,212 

2 ,205  

51 

59 

re 

9R7 

7% 

8OE 

73,227 9.10: 

84 ,772  9,54! 

87,670 9,79! 

- 
Sub tot. 1 

$159,744 

177,252 

173,027 

3,435 

3 ,760  

4 .325  

2 , 9 5 3  

1,001 

4 3 3  

20.013 

1 9 , 3 1 1  

18,035 

1,831 

1 , 1 7 2  

249 

5 ,P14 

6.082 

5,452 

193,890 

208,578 

201,521 - 

Amem Electronics r l i@t  Lmnslry L e w i s  space N U C L C ~ T  
esearch Re-earch Research Research  Remearch Propulsion 
Center Center Center Center Center Office - ~ - - -  

- 

$28.477 $11,979 

31.059 1 3 , 8 4 7  

32 ,385  3 ,670  

694 321 

736 351 

921 200 

324 1 ,206  

115  590 

115 _-_  

3 , 6 5 9  1 , 8 2 2  

3 , 6 9 6  2 , 3 1 7  

4 . 0 7 3  100  

4 1  866  

9 981  

9 _ _ _  

R17 1 , 0 4 3  

744 1 .397  

745 500 

$7,522 

8 , 2 2 1  

8.503 

200 

219 

234 

58 

9 

9 

1 , 2 5 7  

1 , 0 7 2  

1,118 

4 7  

73 

77 

613  

537 

608 

$51.899 

57,744 

59.269 

1,134 

1 , 2 3 7  

1.669 

933 

240 

256 

6 ,394  

6.116 

6 , 7 4 9  

73 

73 

73 

2.512 

2.563 

2.718 

$57 ,987 $1.8RO 

64,351 2 ,030  

67 ,111  2.089 

898  188 

i,n13 204 

1.088 213 

432 . .. 
. -. 47 

5 3  .-- 

6 , 8 8 1  _ _ _  
6,110 -.- 

5.995 -.- 

737 61  

36 _ _ _  
90 _ _ _  

34,032 17 ,237  9.697 62.945 67 ,844  2.135 

36 ,359  1 9 , 4 8 3  1 0 , 1 3 1  67.973 72.398 2.234 

38.248 4 ,470  10 ,549  70.734 75,218 2,302 

$38,002 

41 ,929  

4 2 , 6 5 3  

2 ,539  

3 ,135  

3.262 

2 ,336  

1 , 5 5 9  

1 , 5 7 4  

427 

326 

326 

11 ,594  

9 ,546  

9.490 

5.879 

5 , 3 2 3  

5 ,430  

60.777 

61 ,818  

62.735 



1rt.1. 

- 
Tota l  
NASA 

$427.898 

32.564 

286 

15.633 

3.706 

45.025 

6,649 

93.575 

15.624 

5.328 

1,554 

44 

70 

$647.964 - 
$475,809 

37,185 

24 

18.408 

3.953 

44.70( 

6.120 

Eb.972 

13.520 

2.370 

1.250 

54 

32 

S6O.3.401 - 
$471.276 

39.311 

1.460 

19.874 

3,668 

44.308 

5.939 

89.568 

13.223 

2.239 

1,354 

n 
M - 

$692.300 - 

Per.-1 

$463.675 

$516.175 

$471.276 

39.311 

1,460 

208 

416 

--- 
--- 

2.437 

-*- 

.-- 
--- 
I-- 

--- 
$515.108 - 

?.eIlltiee. 
service. 

$80.872 

$84.083 - 

,dmIr,i.t .tl 
supp 8Ct 

-I- 

.-- 

.__ 

.-- 
$i.,,m 

3.163 

13,503 

6.116 

9,859 

7,236 

1,5(3 

-- 
35 

78 

-.- 
$42 611 

-8- 

--- 
--- 
--e 

$1,476 

3 ,434  

13,.127 

5 .578  

7 ,221  

6,114 

792 ___ 
n 

26 

$3 1.872 
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I?ATIONAL AERONAUTICS AM) SPACE ADMINISTRATION 

FISCAL YEAR 1971 ESTIMATES 

RESEARCH AND PROGRAM MANAGEMENT 

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

The appropr ia t ion  language provides  f o r  t h e  a c q u i s i t i o n  of th i r ty-n ine  
passenger motor veh ic l e s ,  f o r  replacement purposes only. 
replacement w i l l  m e e t  t h e  c r i te r ia  e s t ab l i shed  by t h e  General S t  arvices 
Administration for replacement of veh ic l e s  due t o  age o r  mileage, o r  both 
of t hese  f ac to r s .  

All veh ic l e s  f o r  

A summary ana lys i s  of inventory t r ansac t ions  by type of veh ic l e  i n  N 1971 
is  as fol lcws:  

Planned f l e e t ! ,  Ju ly  1, 1970 

Number t o  b e  purchased i n  
FY 1'371 .................. 

Number of dis.posals planned: 

To be replaced by ident i -  
cal  vehicle type....... 

To be  replaced by another 
vehic le  type... ........ 

Planned f leet ,  June 30, 
1971...,.,................ 

* Eight  s t a t i o n  wagon d i sposa l s  w i l l  

Medium Other S t a t i o n  
Sedans Sedans Wagons 

- 50 10 1 

- 13 26 

- -5* 34 

.Amb u- 
1ance.s Buses 

13 19 

.-.- -. 

(-1 (-1 

19 
=e= 

13 
3i: 

be  replaced wi th  "Other Sedans, .I1 

SUM 10 



RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1971 ESTIMATES 

PERSONNEL 

(ihange 
1969 1970 1971 . - i n  1971 

Personnel. . . . . . . . . . . . .  $463,675,000 $516,175,000 $515,108,000 $-:1.,067,000 

D E S C R I P E :  

The esti inate f o r  personnel  and r e l a t e d  c o s t s  inc ludes  the  r egu la r  pay, 
overtime, hiolisday, Sunday and nightwork d i f f e r e n t i a l  pay of NASA per:;onnel 
i n  permanent, temporary, part-t ime and i n t e r m i t t e n t  p o s i t i o n s ,  and the  c o s t  
of m i l i t a r y  personnel and personnel of o the r  agencies d e t a i l e d  to NA:iA. I t  
a l s o  includes the  Government's con t r ibu t ion  t o  t h e  C i v i l  Serv ice  Retirement 
Fund f o r  permanent employees, t he  con t r ibu t ion  t o  s o c i a l  s e c u r i t y  f o r  o t h e r  
than permanent employees, t h e  Government's sha re  of t he  c o s t  of employees' 
l i f e  insurance and hea l th  b e n e f i t s ,  i ncen t ive  awards and t h e  coa t  of sever- 
ance pay. The estimate provides f o r  t he  c o s t  of travel t o  i n i t i a l  diity 
s t a t i o n ,  and t r a v e l  and shipment of household goods f o r  t r a n s f e r r e d  temployeee. 
Reimbursement t o  the  C i v i l  Service Commission f o r  s e c u r i t y  inves t iga t ions  and 
payments t o  o t h e r  agencies and nongovernment i n s t i t u t i o n s  f o r  personnel  t r a i n -  
i ng  are a l s o  included i n  t h i s  a c t i v i t y .  

DISTRIBUTIC4!l OF FUND REQUIREMENTS BY INSTALLATION : 

Kennedy Spac:e Center..  ............. 
Manned Spacecraf t  Center.  .......... 
Marshall  Space F l i g h t  Center. ...... 
Goddard Spac:e F l igh t  Center. ....... 
Wallops St;at:ion. ................... 

F l i g h t  Research Center. .  ........... 
Lang:Ley ILzstaarch Center. ........... 
L e w i s  Retiizaarch Center. ............. 
Space Nuc:.lear Propulsion Off ice. ... 
NASA Headquarters. ................. 

Ames Rest:iar(:h Center. .............. 
Electrronfrx Research Center. .  ...... 

1969 

$43,325,000 
69,285,000 
91,466,000 
56,252,000 

5,601,000 
28,477,000 
11,979,000 

7,522,000 
51,899,000 
57,987,000 

1,880,000 
38,002,000 

1970 - 

$46,630,000 
76,307,000 
99,063,0011) 
68,728,0080 

6,266,000 
31,059,000 
13,847,000 

8,221,000 
57,744,000 
64,351,000 

2,030,000 
41,929,000- 

1971 __ -, 

$46,161,000 
77,173,000 
98,685,0080 
70,929,0010 
6,480, OOlO 

:12,385,000 
3,670,OCIO 
8,50 3 ,000 

59 ,269 ,000 
67,111,000 

2,089,000 
42,65 3,000 -. -- 

Total. . . . . . . . . . . . . . . . . . . . . . . . . . . .  $463,675,000 $516,175,000 - -. $5:!.5,108,0(10 _- 
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BASIS OF FIJg&REQUIREMENTS : 

The planned end of year  employment f o r  NASA c i v i l  service personnel  
inc ludes  31,350 permanent employees i n  1970 and 30,550 permanent employees 
i n  1971, a xeduction of 800. The p lan  f o r  nonpermanent employees is 2,300 
i n  both 1970 aad 1971. The t o t a l  complement, t he re fo re ,  is 33,650 pos i t i ons  
i n  1970 and 32,850 pos i t i ons  i n  1971. The d i s t r i b u t i o n  of t h e  permanent 
pos i t i ons  by i n s t a l l a t i o n  is  as fol lows:  

DISTRIBUTION OF POSITIONS BY INSTALLATION 

Change 
1969 1970 1971 i n  1971- 

Permanent E'osi. t i o n s  ---- 
Kennedy Space Center. .  ................ 
Manned Sgacecraf t Center.  ............. 
Goddard Space F l i g h t  Center. .......... 
Wallops S1:at:ion. ...................... 
Ames Researc:h Center. .  ................ 
Elec t ronics  Research Center..  ......... 
F l i g h t  Research Center. ............... 
Langley Ibsearch  Center..  ............. 
L e w i s  Research Center.  ................ 
Space Nuc::Lear Propuls ion Off ice. ...... 
Headquart:c?rr; .......................... 

Marshall  Space F l i g h t  Center. ......... 
2,877 
4,384 
6,149 
4,141 

484 
1,992 

80 2 
5 39 

3,912 
4,268 

104 
2,093 

2,779 
4,250 
6,004 
4,412 

488 
1,972 

600 
5 35 

3,872 
4,215 

100 
2,123 

2,748 
4,200 
5,935 
4,412 

488 
1,972 

5 35 
3,872 
4,215 

100 
-L- 2 073 

--- 

-31 
-5 0 
-69 
---. 

-5 0 --. 

Subto ta l .  ............................ 31,745 31,350 30,550 -800 

Nonpermanent -- Pos i t ions  

Total . . .  ................................ 
---. --. 2,196 2,300 - 2,300 

33,941 33,650 

The number of permanent pos i t i ons  requested i n  t h e  1970 budget w a s  31,600. 
During the  development of t he  1970 opera t ing  p lan ,  t h a t  l eve l  w a s  reduced by 
a n e t  of 21iO as a p a r t  of t he  o v e r a l l  retrenchment i n  the  government-wide 
l e v e l  of ciivi:L s e r v i c e  manpower. 
set by an :inci:ease i n  au thor ized  c e i l i n g  t o  accommodate t h e  t r ans fe l .  t o  NASA 
of 50 Air l?orc:e c i v i l  service r e l i a b i l i t y  and in spec t ion  employees. 
i n  the  reduct ions is the  phase out  of opera t ions  a t  t h e  E lec t ron ic s  Research 
Center.  The :L970 opera t ing  p lan  thus der ived f o r  personnel  provider, an  end 
year  employment level of 31,350. 

The c u t  of 300 p o s i t i o n s  w a s  p a r t j  a l l y  off- 

Included 

The fo1:Low:ing t a b l e  summarizes t h e  changes f o r  1970 permanent p o s i t i o n  
a l l o c a t i o n s  from t h e  1970 budget t o  the  cu r ren t  plan.  
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CHANGES I N  THE 1970 PERMANENT POSITION PLAN 

Plan  i n  Governineat- Air Force 1970 P1a.a 
1970 wide NASA i n  1971 

I n s t i t u t i o n a l  --- Direc tor  Budget Reduction TransLer- Budget ._ 

Manned Spice F l i g h t .  ........... 13,035 -5 2 +50 13,0331 
- - __ 4,9001 Space Science and Applicat ions.  4,900 --- 

NASA Headquarters..  ............ 2,132 -9 --__ 2,123j 

Advanced Research and 
Techno 1-ogy ................... 11,533 -239 ---. 11,294. 

---- 
......................... 31,35C! -. +50 --- --- Tota l .  31,600 -300 

NASA is planning 30,550 permanent pos i t i ons  i n  1971, a reduct ion  of 800 
pos i t i ons  fironi 1970. Of the  reduct ion ,  600 w i l l  r e s u l t  from t h e  con.pletion 
of the  clos;~? out of opera t ions  a t  the  E lec t ron ic s  Research Center,  350 from 
manned s p a c e  f l i g h t  cen te r s  and t h e  remainder, 50 from Headquarters.  The 
following tiable summarizes the  changes i n  1971 : 

CHANGES FROM 1070 TO THE 1971 PERMANENT POSITION --- PLAN 

I n s  t i t  if t i o n a l  Direct o r  --- 
19 70 Changes i n  
Plan 1971 

Manned Space Fl igh t .  ..................... 13,033 -150 

Advanced Kesearch and Technology. ........ 11,294 -600 
Space Sc:ienc:e and Applicat ions. .  ......... 4,900 --.- 

NASA Headquarters..  ...................... 2,123 -50 --- 
Tota l . . . . .  ............................. 31,350 -800 --- --- 

19 7 1  
Plan 

12,883 
4,900 

10,69Li 

--. 

2 , 0 7 3- 

30 , 550- --- 

Nonpermanent Pos i t i ons  

The 1970 and 1971  plans f o r  nonpermanent pos i t i ons  are 2,300. TILese 
pos i t i ons  are requi red  f o r  a v a r i e t y  of programs, t he  l a r g e s t  of which is 
the  NASA simmer employment program. NASA h i r e s  co l l ege  s tuden t s  ant1 high 
school  and co l lege  f a c u l t y  members during t h e  summer t o  provide theiie people 
exposure t o  the  NASA programs and government opera t ions .  The benef:i.ts t o  t he  
p a r t i c i p a n t s  are numerous, as are t h e  b e n e f i t s  t o  NASA from the emp:I.oyment 
of these  h ighly  s k i l l e d  ind iv idua l s ,  and t h e  educat ion and t r a i n i n g  they 
rece ive  is a considerable  n a t i o n a l  asset. 

A po r t ion  (of t he  nonpermanent pos i t i ons  is used t o  provide for NI'iSA's 
p a r t i c i p a t i o n  i n  the  P r e s i d e n t ' s  Youth Opportunity Campaign. 
provides underprivi leged youths t h e  oppor tuni ty  t o  work a t  summer jobs  a t  
t h e  var ious  NASA i n s t a l l a t i o n s ,  when unsk i l l ed  personnel  can be: e f f e c t i v e l y  
used. Son112 O E  these  pos i t i ons  are used during the  remainder of the  year  t o  
provide for t h e  agency's p a r t i c i p a t i o n  i n  t h e  P r e s i d e n t ' s  Youth Opportunity 
Back t o  Scnool Drive. 

This program 

This program cont inues during t h e  school. yeair, and 
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t h e  underprivi leged youths are employed a t  a v a r i e t y  of unsk i l l ed  t a sks  during 
a l imi t ed  workweek of no t  more than 16 hours.  

As i n  t he  p a s t ,  t h e  agency cont inues to  provide s i g n i f i c a n t  t:rain,ing oppor- 
t u n i t i e s  f o r  t echn ica l ly  o r i en ted  co l l ege  s tuden t s  p a r t i c i p a t i n g  i n  I:he co- 
opera t ive  t r a i n i n g  program throughout t h e  year .  The s tuden t  employed under ,EL 

cooperat ive t r a i n i n g  agreement works f o r  a term a t  a NASA instal . lat i ion and 
then spends a term i n  r egu la r  s tudy a t  h i s  co l l ege  o r  un ive r s i ty .  This work- 
study program combines p r a c t i c a l  experience wi th  theory and has  been a s i g n i f i -  
cant  recrui tment  source f o r  NASA. 

Experts and consul tan ts  are a l s o  included under nonpermanent posicions.  
They are usua l ly  employed f o r  a few days a t  a t i m e  when t h e i r  e x p e r t t s e  is 
required.  

The following t a b l e  sumnarizes t h e  planned u t i l i z a t i o n  of peirsonnsel : 

DISTRIBUTION OF PERMANENT POSITIONS BY PROGRAM 

Direct Pos i t i ons  1969 1970 1971 --. 

Manned Space F l i g h t  10,010 9,699- 9,478 

Apollo .................................. 7,965 6,664 4,904 
Space f l i g h t  opera t ions  ................. 1,825 2,789 4,322 
Advanced missions....................... 2 20 246 252 

Space Science and Applicat ions 3,441 3,606 - 3,519 

................... 1,495 Physics and astronomy 1,501 1,608 
Lunar and p lane tary  explora t ion  ......... 454 5:Ll 4 a5 
Bioscience.............................. 212 208 199 
Space app l i ca t ions  ...................... 681 702 783 
Launch v e h i c l e  procurement.............. 59 3 577 55 7 

Universi tyA.f  f a i rs  
-- :L 2 9, Sustaining un ive r s i ty  program........... 12 

---- Advanced Essearch and Technology 7,801 7,7:22 7,483, 

B a s i c  research.......................... 1,172 
Space ve.hicle systems.. ................. 1,488 
Elec t ronics  systems... .................. 952 
Human f a c t o r  systems.. .................. 338 
Space power and e lec t r ic  

propu.l.sion systems.................... 999 
Nuclear rockets......................... 159 
Chemica.1. propuls ion ..................... 277 
Aeronau.t:ic.al veh ic l e s .  .................. 2,416 

1,129 
1,4:34 

arj 3 
3:29 

987 
150 
246 

2,587 

1,058 
1,495 

649 
30 7 

976 
159 
246 

2,593 
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Direct Pos i t ions  --- (Continued) 1969 1970 1971 -- 
Tracking ,and Data Acquisi t ion -- 

Techno1og:y - U t i l i z a t i o n  

1,073 1,130 - 1,133 

4.9 49 -- 47 

............ 22,221 - 21,671 Subto ta l ,  d i r e c t  pos i t i ons  22,384 

I n d i r e c t  Po:;it.ions ---- 
........................ Direc tor  (and s t a f f  844 83 3 793 

Adminis t ra t ive support  4,552 4,440 4,305 .. 3,856 3,781 3,965 - Research and development support.. . . . . . .  

Sub t0ta.L . indirect  pos i t ions . .  9,361 9,129 8,879 

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

. .......... 
Tota l ,  pemiineiit pos i t ions . .  ................ 31,745 31,350 30,550 ............ Other than permanent pos i t ions . .  2,196 2,300 2,300 

..................................... Tota l  33,941 33,650 32,850 

The NASA work fo rce  may be summarized by broad occupat ional  groupings as 

-- 

f o l l o w s ~  

COMPOSITION OF PERMANENT STAFF BY OCCUPATIONAL GROUP - - 
151 71 -- 1969 1970 

Number Percent  Number Percent  Number Percent,  -- Occupational Group 

Profess iona l  s c i e n t i s t s  
and engIinec?rs ......... 13,861 43.7 13,749 43.9 13,408 44.0 

Technicia1~3..~ ........... 5,123 16 .1  5,873 18.7 5,818 19.0 ............. 9.6 

t ive. . . .  4,367 13.8 4,341 13.8 4,194 13.7 

Wage board. .  3,666 11.5 3,005 9.6 2,935 
Profess iona l  adminis tra- ................ 
Clerical.. ............... 4 728 14.9 4,382 14.0 4,195 13.7 -L - - -  

Tota l ,  .............. 31,745 100.0 31,350 100.0 30 550 100.0 -- ___. = ,L--. - 
As ref1ec:l:ecl above, p ro fes s iona l  s c i e n t i s t s  and engineers  comprise fo r ty -  

four  percent: of t h e  NASA work force .  
wage board enpI.oyees, who work i n  d i r e c t  support  of t he  p ro fes s iona l  t echn ica l  
s t a f f ,  make up another  twenty-nine percent  of t h e  complement. 
pos i t i ons  iru:luded i n  each category are descr ibed below: 

Technicians and t e c h n i c a l l y  o r i en ted  

The  types of 

Professio~ial .  s c i e n t i s t s  and engineers  inc lude  a l l  p ro fes s iona l  t echn ica l  
employees e r iE ;ed  i n  aerospace research ,  development, ope ra t ions ,  and related 
work, including t h e  development and opera t ion  of spec ia l i zed  f a c i l i t i e s  and 
support ing equipment. 
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Techn ic i_aspos i t i ons  inc lude  s c i e n t i f i c  and engineer ing a i d s ,  shop super- 
i n t enden t s ,  q u a l i t y  assurance s p e c i a l i s t s ,  production p lanners  and in spec to r s ,  
t echnic ians  i n  d r a f t i n g ,  photography, and r e l a t e d  p o s i t i o n s .  

Wage b0aZ.r p o s i t i o n s  inc lude  t r a d e ,  c r a f t  and genera l  l abo r  pos i t i ons  (both 
supervisory an.d nonsupervisory) which are compensated on t h e  b a s i s  of prevai:L- 
ing  l o c a l  wage rates. 

Professi5,na.l admin i s t r a t ive  p o s i t i o n s  inc lude  p ro fes s iona l  management 
p o s i t i o n s  irr t he  f i e l d s  of genera l  management, f i n a n c i a l  management, procure-- 
ment, con t r ac t ing ,  personnel,  s e c u r i t y ,  l i b r a r y  and e d i t o r i a l  work, and r e l a t e d  
f i e l d s  for which a u n i v e r s i t y  degree o r  t h e  equ iva len t ,  and spec ia l i zed  t r a i n -  
i ng  and experience are b a s i c  q u a l i f i c a t i o n s .  

C l e r i c a l - . p i t i o n s  inc lude  s e c r e t a r i a l ,  spec ia l i zed  and genera l  c l e r i c a l ,  
adminis t ra t ive  a s s i s t a n t ,  and r e l a t e d  p o s i t i o n s ,  t h e  q u a l i f i c a t i o n  requi re -  
ments f o r  which are clerical t r a i n i n g  and experience o r  spec ia l i zed  non- 
professiona.1. experience i n  the  areas of supply,  f i s c a l ,  l o g i s t i c s ,  s t a t i s t i c s ,  
o r  r e l a t e d  ac t iv i t ies .  

SUMMARY OF -- PERSONNEL COSTS: 

1971 __ 1969 1970 -I 

A. COMPENSiG.ON AND BENEFITS 

COP”’ENSATI0N 1. --- 
a. Permanent p o s i t i o n s  .... $411,766,000 $458,952,000 $455,140,000 
b . Nonpermanent pos i t i ons .  5,097,000 5,531,000 5,163,000 
c. Reimbursable d e t a i l s . .  . 3,531,000 3,961,000 3,907,000 
d. Overtime and o t h e r  

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

Subto ta l . .  ........... $427,898,000 $475,809,000 $471,276,000 

2 . BEEiISF1:T S ................... 32,557,000 36,932,000 4 , 0 , 3 4 1  ,OOP_ 

Subto ta l . .  ............... $460,455,000 $512,741,000 $51:1,617,000 

B. SWPOR’JIINC; COSTS ---- 
1. Transfer  of personnel  ...... $814,000 $886,000 $972,000 
2. C i v i l  Serv ice  Commission 

3. Per:i;onnel t r a i n i n g .  ........ 2,311,000 2,438,000 - 2,399,00P_ 
stmrices ................. 95,000 110,000 120,000 

Subto ta l . .  ............... $3,220,000 $3,434,000 $3,491,000 - 

Tota l ,  Peroonnel.. ................. $463,675,000 $516,175,000 $51.5,108,002 - . -, . -, 
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1,.9 7 1 -- 1969 1970 

1. COMPISNSA1::CON. .................. $427,898,000 $475,809,000 $471,, 276,000 ----- 

a*  ---- Perminerit Pos i t ions .  ....... 411,766,000 458,952,000 455 ,,140,000 

The largest: segment of personnel  r e l a t e d  c o s t s ,  compensation of peisonnel  
i n  permanent p o s i t i o n s ,  amounts t o  $455,140,000 i n  1971, a decrease of 
$3,812,000 from 1970. 
abol ished pos;i,tj.ons i n  1970 and 1971, and t h e  c los ing  of ERC, p a r t i a l l y  offset :  
by increases  r e l a t e d  t o  t h e  f u l l  y e a r ' s  c o s t  of new pos i t i ons  i n  1970 a t  
Goddard f o r  c:onversion of con t r ac to r  opera t ions  t o  c i v i l  service, t h e  1969 
genera l  pay raise and career development i n  1970, and t o  t h e  p a r t i a l  year's 
cos t  of w i th in  grade advances and career development i n  1971. 

This decrease r e s u l t s  from n e t t i n g  of decreases; from 

The estimate f o r  permanent compensation is  based upon the  p o s i t i o n  s t r u c t u r e  
a t  t h e  s ta r t  of t he  yea r ,  as modified by t h e  add i t ion  of new posi t ions '  and 
abolishment of e x i s t i n g  p o s i t i o n s ,  w i th in  grade advances, career development, 
etc. Af t:er t.hes,e modi f ica t ions ,  t h e  year-end p o s i t i o n  s t r u c t u r e  is es, t a b l i s h s d  
and the  c o s t  e f f e c t  f o r  t he  yea r  is  ca l cu la t ed  based on t h e  est imated per iod  
t h a t  these  modif icat ions are i n  e f f e c t .  The d e r i v a t i o n  of t he  c o s t  f o r  person- 
n e l  i n  permancmt. pos i t i ons  is d e t a i l e d  below: 

1971 .-- 1969 19 70 

Cost of posit.j.on. s t r u c t u r e  - 
beginning clfi t h e  year. . . . . . . . . . . .  

Cost of additionis t o  t h e  s t r u c t u r e :  
New posit ioris. .  .................. 
Salary  l eg i s l a i t i on  and pay 

raises......................... 
Within grade a.dvances ............ 
Career devel-opment ............... 
S t r u c t u r a l  c:ha.nges ............... 
Abolished pcs i t i ons . .  ............ 
Effec t  of sepaxat ion replace- 

ment po1ic:y .................... 

$388,146,000 $416,865,000 $463,333,000 

5,179,000 5,246,000 --- 

23,831,000 39,778,000 --- 

426,000 --- 
7,249,000 7,125,000 6,737,000 
5,330,000 5,284,000 4,780,000 

176,000 
-12,126,000 -9,733,000 -11,954,000 

-920,000 -1,658,000 . -4,747,000 

Cost of posi t ion.  s t r u c t u r e  - 
end of year... . . . . . . . . . . . . . . . . . . .  $416,865,000 $463,333,000 $458,149,000 

Off sets : 
Lapse of new pos i t i ons  --- ........... $-4,206,000 $-2,032,000 
Delay I n  f l l . l i ng  vacancies . .  ..... -1,362,000 -2,689,000 $-3,765,000 
Lapse on sa.1.ar.y l e g i s l a t i o n  

and pay raises................. -1,520,000 -1,891,000 --- 
Lapse on wit:hin grade advances... -3,708,000 -3,492,000 -3,408,000 

increases. . . . . . . . . . . . . . . . . . . . . .  -3,038,000 -2,904,000 -2,368,000 
Lapse on c a r e e r  development 

Partial  year  funding of 
sepaxat ions .................... +442,000 +1,011,000 +1,520,000 
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1969 1970 11.9 7 1 

Off se t s  (Continued): --- 
Par t i a l  year  funding of 

abolished pos i t i ons . .  . . . . . . . . . . $6,767,000 $+5,781,000 $+1!,846,000 

Work days :in excess of 52 weeks.. +1,272,000 +1,772,000 +1,952,000 
Reimbursement received from o the r  

-572,000 -882,000 -581,000 

Terminal le0ave payments.. . . . . . . . . +826,000 +945,000 +1 I, 795,000 

governmeii t agencies . . . . . . . . . . . . 
N e t  c o s t  of permanent pos i t i ons  .... $411,766,000 $458,952,000 $455,140,000 - 

1)evelopment of Sa lary  S t r u c t u r e  and Cost E s t i m a t e  

The c o s t  o E  new p o s i t i o n s  r ep resen t s  t h e  s a l a r y  requirements f o r  ac.lditiona:l. 
pos i t i ons  i n  1969 and 1970. There w i l l  be no new p o s i t i o n s  i n  1971. 

The increased  c o s t s  due t o  s a l a r y  l e g i s l a t i o n  and pay raises are t h e  resul t .  
of Congressiona11 a c t i o n ,  t he  r e v i s i o n  of s p e c i a l  pay provis ions  by t h e  C i v i l  
Serv ice  Comm:L:;s;Lon and the  pe r iod ic  wage surveys f o r  Wage Board e.mployees . 
The inc rease  shown f o r  1969 r ep resen t s  t h e  second increment of t h e  Fetleral 
Sa la ry  Act ojf 1!)67, e f f e c t i v e  i n  J u l y  1968, and t h e  p e r i o d i c  wage surveys 
conducted i n  1969. The c o s t  i n  1970 r ep resen t s  t h e  f i n a l  scale adjusn:ment 
provided f o r  Ln t h e  Federal  Sa lary  A c t  of 1967 and t h e  c o s t  of wage stirveys 
conducted i n  1970. The c o s t  of pending s a l a r y  l e g i s l a t i o n  is not incllLuded i n  
t h i s  budget ireqiies t . 

The ca1culat:Lons f o r  w i th in  grade advances, career development , ant1 t h e  
e f f e c t  of t he  Separa t ion  replacement po l i cy  savings are der ived  through modi- 
f i c a t i o n  of t h e  beginning inventory of grade l e v e l s  and s k i l l  groups, a f t e r  
determining t h e  number of s epa ra t ions  t h a t  can be expected, based on c:urrent 
experience,  tlne number who m e e t  t h e  t i m e  and performance cri teria NASA has  
e s t ab l i shed  f o r  promotions, e s t ima t ing  wi th in  grade s a l a r y  inc reases  f o r  
employees who m e e t  t h e  s t a t u t o r y  t i m e  and q u a l i t y  requirements and planning 
t h e  replacement of vacated p o s i t i o n s  a t  a gene ra l ly  lower l e v e l  than those  
he ld  by the  lEonner employees. 

The chang:Lng cha rac t e r  of work p a t t e r n s  r e s u l t s  i n  s h i f t s  i n  t.he p o s i t i o n  
s t r u c t u r e  between Wage Board and General Schedule p o s i t i o n s .  These clianges 
i n  s t r u c t u r e  d i f f e r  from i n s t a l l a t i o n  t o  i n s t a l l a t i o n  t o  m e e t  t he  neetls of 
each. 

The o f f s e t  i t e m ,  abolished p o s i t i o n s ,  is t h e  annual  s a l a r y  c o s t  of t h e  
a c t u a l  posit:Lon reduct ions  i n  1969 and 1970, and those  planned f o r  1971, 
which are the  600 a t  ERC; 50 a t  Headquarters, and 150 a t  t h e  manned space 
f l i g h t  center:;. The o the r  o f f s e t  i t e m ,  e f f e c t  of s epa ra t ion  replacemcmt 
po l i cy ,  is t h e  savings i n  annual salaries r e s u l t i n g  from t h e  agency po l i cy  
of rep lac ing  two-thirds of t h e  sepa ra t ions  i n  p ro fes s iona l  p o s i t i o n s  i L t  t h e  
entrance leve l  r a t h e r  than a t  the  grade of t h e  sepa ra t ed  employee.. 
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The cost. of t he  pos i t i on  s t r u c t u r e  a t  the  end of t he  year  and the n e t  c o s t ,  
t h a t  is compensation a c t u a l l y  pa id ,  d i f f e r  because t h e  end-year s t r u c t u r e  
carries all. salaries on an annual s a l a r y  b a s i s .  The d i f f e rences  between the 
s a l a r y  s t r u c t u r e  and compensation are genera l ly  charac te r ized  as lapse items, 
and may be eit:her deduct ive o r  add i t ive  i n  t h e  schedule ,  depending upon the  
type of act.i.orrs. 

The l apse  on new pos i t i ons  r ep resen t s  t h e  savings f o r  t h e  addi t io 'na l  
pos i t i ons  whic:h become a v a i l a b l e  t o  t h e  agency during t h e  f i s c a l  year  f o r  
the  period of t i m e  required t o  p lace  the  new employees on the  r l o l l s .  

Delays i n  f i l l i n g  vacancies represent  t h e  savings i n  annual s a l a r i e s  f o r  
the  int:ervail. between the  t i m e  an employee leaves the  agency and the  t i m e  a 
replacement. is, placed on the  r o l l s .  For 1971, t h i s  t i m e  i n t e rwa l  is estimated 
a t  about f i v e  weeks. The estimate of savings i n  1971 is higher  than t h a t  f o r  
1970 be!caus.t! of t h e  higher  number of pos i t i ons  being r e f i l l e d  r a the r  than 
abol ished af ter  being vacated i n  1971 a t  o the r  i n s t a l l a t i o n s .  

The savi.ngs; from l apse  on s a l a r y  l e g i s l a t i o n  and pay raises r e s u l t  because 
Wage Board. they are effiec:tive f o r  only p a r t  of t he  year  i n  which they occur. 

employees ' inc:reases are es t ab l i shed  a t  var ious t i m e s  dur ing t h e  year ,  and 
vary by geo6;retphical l oca t ion ,  and the  savings amount r e f l e c t s  these var iances .  

Lapses cm wi th in  grade advances and career development incre<ases represent 
the  savings f o r  t he  period t h a t  employees were paid a t  salaries lower than 
those held at  the  end of the  year .  
represents  the: c o s t  of these  pos i t i ons  before  they were abol ished,  
year  fundiry; of s epa ra t ions  is t he  c o s t  of pos i t i ons  a t  the  higher  ra te ,  which 
subsequen t l .~~  are f i l l e d  a t  a lower grade because of t he  separa t ion  replacement 

Par t ia l  year  funding of abolished pos i t i ons  
Par t ia l  

po l icy .  

Terminal. leave payments are f o r  accrued annual leave due sep,arat ing 
employees airid are an o f f s e t  aga ins t  t h e  s a l a r y  savings r ea l i zed  by the  separa- 
t i o n .  
c l o s e  out  of EiRC. 

The 1.971 estimate r e f l e c t s  a l a r g e  one-time c o s t  assoc ia ted  with the  

Reimburs,c!me:nt received from o t h e r  government agencies r e f l e c t s  t h e  expected 
payments, c.hie:fly from the  Environmental Sciences Services  Administration, f o r  
work performed, by NASA. 
phases of work. f o r  which NASA has been rece iv ing  reimbursements. 

The decrease i n  1971 r e f l e c t s  completion of certain 

1969 19 70 - 1971 ._ 

b *  - Nonpermanent - pos i t ions . .  . . . . . $5,097,000 $5,531,000 $5,163,00O 

The cos t  of nonpermanent pos i t i ons  is f o r  t he  va r i ed  temporary em,ployment 
programs ca.rrfed on by NASA, such as the  cooperat ive s tudent  t r a i n i n g  program, 
t h e  summer s tuden t  and f a c u l t y  employment programs, p a r t i c i p a t i o n  i n  t he  
P res iden t ' s  Yctuth Opportunity Campaign, and o the r  s imil iar  programs. The 
reducti.on i n  c o s t  r e f l e c t s  a lower average number of such pos i t i ons  t o  be 
f i l l e d  during 1971. 
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1969 1970 - 1971 -- 
C. --- Reimbursable d e t a i l s . .  ....... $3,531,000 $3,961,000 $3,907,000 

The services of a s m a l l  group of m i l i t a r y  o f f i c e r s  and c i v i l i a n  tletaileeri 
from o t h e r  government agencies are u t i l i z e d  i n  t h e  conduct of NASA's programs 
where such use is appropr ia te .  I n  accordance wi th  e x i s t i n g  agxeements, NASA 
reimburses the  parent  organiza t ion  f o r  t h e  salaries and r e l a t e d  cos 1:s of t h e  
d e t a i l e e s .  T h e  reduct ion  i n  1971 r e s u l t s  from a planned smaller number of 
d e t a i l e e s  t h a n  i n  1970, l a r g e l y  because of t h e  c l o s e  out of ERC:. 

1969 1970 - 1971 __ 
d. Ovlertime and o the r  --- 

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

The reduct ion  of $299,000 f o r  overtime and o t h e r  compensation planned f o r  
i n  1971 r e s u l t s  from t h e  c l o s e  out  of ERC, reduced requirements r e l a t e d  t o  
the  Apollo program and a continued emphasis w i th in  NASA t o  reduce c o s t s  i n  
t h i s  category t o  t h e  lowest l e v e l  c o n s i s t e n t  w i th  mission and l e g a l  requi re -  
ments. 

1971 __ 1969 1970 - -I 

2. ---- BENEFITS......................... $32,557,000 $36,932,000 $di0,341,0(30 

I n  a d d i t i o n  t o  compensation, NASA makes an employer's contributiion t o  
personnel  b e n e f i t s  as authorized and requi red  by l a w .  
i n d i c a t e s  t he  c o s t s  of personnel  b e n e f i t s  by t h e  major ca t egor i e s :  

The fo1lowin:i: t a b l e  

Category of Cost 1971 __ - -  1969 1970 

Cont r ibu t ion  t o  t h e  C i v i l  Service 
Retirement Fund.................. $26,787,000 $30,921,000 $32,511,000 

Cont r ibu t ion  f o r  employee l i f e  
insurance........................ 1,625,000 1,745,000 1,759,000 

Cont r ibu t ion  f o r  employee h e a l t h  
insurance........................ 2,727,000 2,859,000 2,948,000 

Contr ibut ion t o  FICA.... . . . . . . . . . . .  161,000 210,000 233,000 
Incent ive  awards................... 378,000 441,000 441,000 
Other personnel benefits . . . . . . . . . . .  593,000 732,000 989 ,000 
Severance pay....................... 286,000 24,00(i - 1,460,092 

Total.. . . . . . . . . . . . . . . . . . . .  ....... $32,557,000 

The largest p a r t  of personnel b e n e f i t s  is t h e  Agency's con t r ibu t ion  t o  the 
C i v i l  Serv ice  Retirement fund. U n t i l  January 1970, t h e  Agency's con t r ibu t ion  
equal led  s i x  and one-half percent of each permanent employees' s a l a r y .  
January 1970, t h e  rate of con t r ibu t ion  w a s  r a i s e d  t o  seven percent  ,as a r e s u l t  
of P.L. 91-93. The increased  c o s t  i n  1971 r e s u l t s  from the  f u l l  yecar 's  funding 
of t h a t  i nc rease .  

I n  
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The agenclr con t r ibu t ion  toward the  c o s t  of employee l i f e  and heal t l i  
insurance is based upon employee p a r t i c i p a t i o n .  
contributionri  are f o r  nonpermanent employees who are not  covered by tlie 
C i v i l  Service Retirement Act. 

FICA o r  s o c i a l  s e c u r i t y  

The inceni: ive awards program provides f o r  cash awards f o r  outstandii.ng 
cont r ibu t ions  t o  NASA, employees supe r io r  performance and f o r  improvenient 
of the  agency's opera t ions .  
s t a b l e .  Othe c personnel b e n e f i t s  provide f o r  reimbursement t o  the  Department 
of Labor f o r  woickmen's compensation c o s t  and such i t e m s  as uniform al:l.owances 
and a specia:L commuting allowance f o r  personnel a t  the  Nuclear Rocket Develop-. 
ment S t a t i o n  in Nevada. The inc rease  requested i n  1971 is t o  pay f o r  t he  
increased woi:iuncm's compensation b i l l i n g  provided by the  Labor Department. 

The c o s t  of t he  program remains re1ativell.y 

The severimc(z pay estimate is r e l a t e d  t o  the  l e g a l  requirement t o  Ibay 
severance pay t o  employees who are separa ted  from the  r o l l s  through no f a u l t  
of t h e i r  own, Such is the  case f o r  employees separa ted  because of tht: c l o s e  
out  of operat ions a t  the  Elec t ronics  Research Center. The amount shown f o r  
1971 is  the  t'stimated l i a b i l i t y  f o r  severance payments a t  ERC. 

1971 - 1969 19 70 

B. SWPORTING COSTS. ................ $3,220,000 $3,434,000 $3 ,,491,000 ----- 
Supporting personnel c o s t s  provide f o r  t he  expenses of moving employees 

t o  t h e i r  init : ial l  duty s t a t i o n  o r  reassignment; f o r  s e c u r i t y  invest igal . ions 
and o the r  recruitment c o s t s ;  and f o r  maintaining and expanding t h e  s k i l l s  of 
our employees. These c o s t s  are summarized as follows: 

1969 1970 1971 

1. ---- Transfer  of personnel. .  ...... $814,000 $886,000 !:;9 7 2,000 

The l eg i s l t i~ t ion  approved i n  1966 provided t h a t  t h e  government would pay 
f o r  c e r t a i n  rczlocation c o s t s ,  such as t h e  expenses of s e l l i n g  and buyji.ng a 
home, t he  corit of one t r i p  t o  the  new duty s t a t i o n  f o r  t he  purpose of securing, 
new housing, imd the  c o s t  of family r e loca t ion  allowances. The e s t ima te  is 
based on previous experience.  
t h e  l a r g e r  number of vacated pos i t i ons  being r e f i l l e d  i n  1971 r a t h e r  l:han 
being abolished.,  

The increase  i n  these  c o s t s  r e s u l t s  because of 

1969 1970 1971 

2. _--- Civilt Service Commission 
se i:vices ................... $95,000 $110,000 !1~120,000 ---- 

The C i v i l  Sei:vice Commission conducts s e c u r i t y  inves t iga t ions  f o r  NASA. 
The cos t  of s cxur i ty  inves t iga t ions  is a func t ion  of two v a r i a b l e s ,  t he  
number of i nves t iga t ions  t o  be conducted and the  unit-charge made by the  
C i v i l  Service Commission. Compilation of i n s t a l l a t i o n  estimates of t€ie 
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number t o  be conducted and the  pro jec ted  unit-charge f o r  each year  is  the  b a s i s  
f o r  t he  cos t  estimate. 

1971 , 

3. --- Personnel t ra in ing . .  . . . . . . . . . $2,311,000 $2,438,000 $2,399,000 

1969 1970 - 

The maintenance and expansion of t he  s k i l l s  of personnel is e s s e n t i a l  t o  
an organiza t ion  such as NASA which is charged wi th  the  r e s p o n s i b i l i t y  f o r  
complex t echn ica l  programs. Such t r a i n i n g  is  provided wi th in  the  framework 
of t h e  Government Employees Training A c t  of 1958. P a r t  of t h e  t r a i n i n g  is 
provided by o ther  government agencies.  When employees p a r t i c i p a t e  i n  t r a i n i n g  
courses of o the r  agencies ,  NASA is a b l e  t o  b e n e f i t  from e x i s t i n g  programs. 
The remainder of the  t r a i n i n g  is provided through nongovernmental sources;  
t he  c o s t  is f o r  t u i t i o n ,  f ees  and r e l a t e d  c o s t s  f o r  t r a i n i n g  a t  co l l eges ,  
u n i v e r s i t i e s ,  t echn ica l  i n s t i t u t e s  and r e l a t e d  i n s t i t u t i o n s ;  and f o r  the cos t  
of seminars and workshops i n  which groups of employees rece ive  t r a i n i n g  i n  
courses of agency-wide i n t e r e s t .  Such t r a i n i n g  is used t o  maintain aiid t o  
expand employee s k i l l s .  
t r a i n i n g  programs and the  growing requirements t o  r e o r i e n t  s k i l l s  of izmployeee 
i n t o  channels compatible wi th  the  d i r e c t i o n  of t h e  space program i n  tlie 1970's.  

The estimate is  based on a cont inua t ion  of c i i r rent  
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RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1971 ESTIMATES 

TRAVEL 

Change 
i n  1971 , -. 1969 19 70 19 71 

Travel,. .............. $14,003,000 $16,712,000 $18,200,000 $+I. ,488,000 

DESCRIPTION : 

The estimates include the cos t  of t ranspor ta t ion ,  per  diem, and inc identa l  
costs required f o r  employee t r a v e l  f o r  the  purpose of d i rec t ion  and coordination 
of Research and Development and Construction of F a c i l i t i e s  program activities; 
travel f o r  contract  management and f l i g h t  mission support; t r a v e l  to launching 
sites and tracking s t a t i o n s ,  and f o r  adminis t ra t ive t rave l .  It a l s o  includes 
the cos t  oE travel t o  NASA-sponsored meetings and conferences, as w d l  as 
meetings sipon:sored outs ide NASA, when such t r a v e l  is  i n  the interest:  of the 
agency; of t r a v e l  by non-NASA employees (31 USC 22a); and of t rave1  by unpaid 
members of research advisory committees. Charter, contract ,  or learie of pao- 
senger a i r c r a f t  and the cos t  of l o c a l  t ranspor ta t ion  by t a x i ,  h s ,  o r  pr iva te  
automobile f o r  which the employee is reimbursed are included i n  the estimate. 
Costs f o r  t r a v e l  t o  i n i t i a l  duty s t a t i o n  and f o r  permanent change o!€ s t a t i o n  
are excluded from these estimates and are included under Personnel IRelated 
Costs. 
is related t o  the f u l l  year funding of the  increase i n  per  diem ratirs approved 
i n  November, 1969, i n  PL 91-114. 

The major share  of the increase i n  travel cos t s  f o r  1971, $1,344,000, 

DISTRIBUTION -- OF FUND WQUIWMENTS BY INSTALLATION: 

Kennedy !$pace Center............. 
Manned Spacecraft  Center. ........ 
Marshall Space F l igh t  Center.. ... 
Goddard Space F l igh t  Center.. .... 
Wallops Stat ion.  ................. 
Ames Research Center............. 
E1ectron:Lcs Research Center.. .... 
Fl ight  Research Center.. ......... 
Langley 'Research Center.......... 
Lewis Re,.senrch Center............ 
Space Nuclear Propulsion Office.. 
NASA Headquarters. ............... 

1969 

$566,000 
3,56 2,000 
2,119,000 
1,665,000 

117,000 
694,000 
321,000 
200,000 

1,134,000 
898,000 
188,000 

2,s 39,000 

Total.......................... $14,003,000 

19 70 

$811,000 
4,177,000 
2,407,000 
2,265,000 

157,000 
736,000 
351,000 
219,000 

1,237,000 
1,013,000 

204,000 
3,135,000- 

$16,712, OOC) 

1971 __ -. 

$874,000 
4,463,000 
2,517,000 
2,584,000 

175,000 
921,000 
200,000 
234,000 

1,669,000 
1,088,OOO 

213,000 
- 3,26 2,000 

$:118,200,000 - - -. -. 
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BASIS OF FUND -- REQUIREMENTS: 

SUMMARY OF TRAVEL BY MAJOR CATEGORY 

1969 

Program Related Travel 
Direct ionTcoordinat ion , 

and management of Re- 
search and Development 
and Construction of 
F a c i l i t i e s  program 
activities........... $8,441,000 

Fl ight  mission support. 1,214,000 
Overseas t r a v e l  t o  

launch and t racking 
sites................ 437,000 

Subtota.l............ $10,092,000 

Meetings and Technical 
Seminars:- 
Government-sponsored 

Other than government- 
sponsored meetings 
and technical  
semina.rs. ........... 937,000 

meetings ............ $1,146 ,000 

Subtotal.. . . . . . . . . . .  $2,083,000 

Administrative Travel... $1,828,000 ------ 
Total ,  Travel.. ......... $14,003,000 

1969 

Program Re la td  Travel.. . .  $10,092,000 

Change 
19 70 1971 - -  i n  1971-- 

$10,035,000 $11,210,000 $+L, 175,000 
1,428,000 1,485,000 +5 7 ,0010 

544,000 596,000 - -  +52,002 

$12,007,000 $13,291,00(? - $+1,284,000 _- 

$1,2 79,000 $1,364,000 $+85,000 

993 ,000 1,018 ,OOCL +25,000 

$2,272,000 $2,382,000 - $+110,000 - 

$2,433,000 $2,527,000 - $+94,000 - 

$16,712,000 $18,200 ,OOCl - -. -. $+1,488,000 - - 
Change 
i n  1971- - -. 1970 1971 

$12,007,000 $13,291,000 $+1,284,000 

Program re l a t ed  t r a v e l  is t h e  t r a v e l  most d i r e c t l y  related t o  the NASA 
mission. 
approxiniate1.y 73% of the  t r a v e l  requirements f o r  1971. 

I t  is, the l a r g e s t  p a r t  of the t r a v e l  funct ion and accounts f o r  
Funding in 1971 

375-945 0 - 70 - * 
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w i l l  increase  by $1,284,000, which is l a r g e l y  t h e  r e s u l t  of t he  f u l l  year  
funding of t he  cos t  of t h e  increase i n  per  diem rates approved i n  November, 
1969. The cos t s  are summarized as follows: 

Change 
i n  1971 - 1969 19 70 1971 

Direct ion,  coordination 
and management of 
programs.. . . . . . . . . $8,441,000 $10,035,000 $11,210,000 $+I ,, 175,000 

The l a r g e s t  ind iv idua l  p a r t  of program r e l a t e d  travel is  fox d i r c c t i o n ,  
coordination, and management of research and development and constri iction o f  
f a c i l i t i e s  program activities. Because of t he  complexity of t h e  programs and 
the  d i s t r i b u t f o n  of cont rac tor  and subcontractor  e f f o r t  throughout ithe e n t i r e  
United S ta t e s ,  coordination and management of activities requi res  f requent  
examination b y  personnel responsible  f o r  t h e  program. 
travel are expected t o  be higher  i n  1971 than i n  1970 as the  r e s u l t  of t he  
f u l l  year  funding of t he  increase  i n  per  diem rates paid t o  Federal  employees 
while i n  t r a v e l  status, approved i n  November, 1969 i n  PL 91-1141. This increase 
is p a r t i a l l y  o f f s e t  by a reduct ion r e l a t e d  t o  the  phase-out of t h e  15lectron:Lcs 
Research Center. 

The c0st.s foe: t h i s  

Change 
1969 19 70 19 7 1  -. :ltn 1971 

F l igh t  misision 
support..  . . . . . . . . . $1,214,000 $1,428,000 $1,485,000 $+5 7,000 

As pr0ject .s  reach t h e  f l i g h t  s t age ,  support  is required f o r  pre-;Launch, 
launch, and post-launch activities. 
purpose is d i r e c t l y  r e l a t e d  t o  both the  number and complexity of t he  launches. 
The increase ,  $57,000, r e s u l t s  from the  travel requirements f o r  support  of 
t h e  approved launch schedule,  and t h e  f u l l  year  funding of the  increase  i n  
per  d i e m  r a t e s .  

The amount of travel required f o r  t h i s  

Change 
1969 19 70 19 7 1  :itn 19 7 1  

Overseas t r a v e l  t o  
launch and t racking  
sites.............. $437,000 $544,000 $596,000 $+52,000 

Overseas travel t o  launch and t racking  sites inc ludes  travel. required f o r  
instrumentat ion of t he  t racking  sites, and inspec t ion  of the  sites p r i o r  t o  
launch. The increase of $52,000 is  r e l a t e d  t o  the  f u l l  year  fundinjg of conversion 
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of cont rac tor  funct ions f o r  t racking  and d a t a  acqu i s i t i on  e f f o r t  t o  a c i v i l  
service operat ion a t  the  Goddard Space F l i g h t  Center which were. fornierly 
included a8 p a r t  of the  cont rac tua l  e f f o r t  and funded under Research and 
Development, and t o  the  increase  i n  p e r  diem rates. 

Change 
1969 19 70 1971 - i n  197:l 

Meetings a q d t e c h n i c a l  
seminars............ $2,083,000 $2,272,000 $2,382,000 !$+110,000 

Travel t o  meetings and technica l  seminars permits employees engaged i n  
program a c t i w i t i e s  t o  p a r t i c i p a t e  a t  both government sponsored and non-govern- 
ment sponsalred meetings and t echn ica l  seminars with o the r  outs tanding re- 
presenta t ives  of the aerospace community. This p a r t i c i p a t i o n  c a l l o w ! 3  personnel 
t o  bene f i t  from exposure t o  advances i n  the  f i e l d  which arise outs ide  NASA, as 
w e l l  as allowing personnel t o  present  both accomplishments and problems t o  
t h e i r  assoc ia tes .  
working panels convened t o  so lve  c e r t a i n  problems f o r  t he  bene f i t  O E  the  
government. Authorization t o  a t t end  any meetings of the  types described 
is granted only after assurance t h a t  attendance w i l l  be i n  t h e  i n t e r e s t  of 
NASA. The estimate f o r  t h i s  t r a v e l  i n  1971 is s l i g h t l y  more than 1970 because 
of t h e  inc.rea.se i n  per  diem rates, p a r t i a l l y  o f f s e t  by a decrease r e l a t e d  t o  
the  phaae-aut. of the Elec t ronics  Research Center. 

Many of the  government sponsored meetings are malde up of 

Change 
1969 19 70 19 71 - i n  1971 

Adminis tr@:ive travel. . $1,828,000 $2,433,000 $2,527,080 $+94,000 

Administrative travel inc ludes  t r a v e l  f o r  the  d i r e c t i o n  and coordinat ion of 
It inc ludes  travel by func t iona l  .managers i n  such general  management matters. 

areas as personnel,  f i n a n c i a l  management, and procurement t o  assure  t h a t  agency 
p o l i c i e s  axid procedures are being implemented and ca r r i ed  out  properly through- 
out  the  agency. Travel by sen io r  o f f i c i a l s  t o  review center  requirements and 
operat ions and the  travel of cen te r  o f f i c i a l s  t o  NASA Headquarters is provided 
f o r  i n  thXr3 category. 
around the  v i c i n i t y  of t he  centers ,  including bus and t a x i  s e rv i ces  and r e n t a l  
of motor wh:Lcles, and travel of unpaid members of research advisoxy commit:tees. 
The increase  i n  1971 is r e l a t e d  t o  the  f u l l  year  cost of the  increbise i n  per  
diem rates. 

This category a l s o  includes the  c o s t  of travel i n  and 
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RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1971 ESTIMATES 

AUTOMATIC DATA PROCESSING 

Change 
1969 1970 1971 i n  1971 

Automatic da t a  processing $23,808,000 $21,548,000 $22,710,000 $+1,1.62,000 

DESCRIPTION: 

The funds budgeted i n  t h i s  category provide f o r  t h e  a c q u i s i t i o n  of mutomatic:: 
da t a  processing (ADP) equipment by lease o r  purchase, maintenance of NASA-owned 
equipment, and the  procurement of programming and operat ion servic:es. Both 
e l e c t r o n i c  d a t a  processing and a n c i l l a r y  electric accounting machine equipment 
are included. The o v e r a l l  requirement f o r  ADP is divided by appropria1:ion i n  
accordance with the  purpose served by t h e  equipment. The Research and Program 
Management appropriat ion provides f o r  t he  general  purpose s c i e n t i f i c  and 
business da t a  processing which support  t he  o v e r a l l  i n s t a l l a t i o n  operat ions 
and s c i e n t i f i c  and t echn ica l  app l i ca t ions  where i t  is imprac t i ca l  t o  d i s t r i b u t e  
the  funding t o  a d i r e c t l y  supported program o r  p ro jec t .  Other appropriat ions 
provide f o r  da t a  processing systems and operat ions which are dedicated t o  
s p e c i f i c  programs o r  p r o j e c t s ,  o r  are in t eg ra t ed  i n t o  l a r g e r  systems. Addi- 
t i o n a l  infornabtion concerning ADP equipment requirements may be found in  t h e  
s p e c i a l  ADP ana lys i s  which appears i n  Volume I of t h i s  budget. 

DISTRIBUTION --- OF FUND REQUIREMENTS BY INSTALLATION: 

1969 1970 1971 

Kennedy Space Center............... $1,044,000 
Manned Spacecraft  Center.. . . . . . . . . .  5,501,000 
Marshall Space F l i g h t  Center.. ..... 5,908,000 
Goddard Spa.c:e F l i g h t  Center.. . . . . . .  5,987,000 
Wallops S ta.t:icln. ................... 79,000 
Ames Research Center.. . . . . . . . . . . . . .  324,000 
Electronics  Research Center.. . . . . . .  1,206,000 
F l igh t  Researc.h Center..  ........... 58,000 
Langley Resx!arch Center. ........... 933,000 
L e w i s  Keseaii:ch Center. ............. 432,000 
NASA Headquart.ers .................. 2,336,000 

$943,000 
5,743,000 
7,198,000 
5,042,000 

62,000 
115,000 
590,000 

9,000 
240,000 

47,000 
1,559,000 

$943,000 
5,930,000 
8,1042,000 
5,723,000 

65,000 
115,000 --- 

9,000 
256,000 

53,000 
1 , 5  74,000 

Total-.. . . . . . . . . . . . . . . . . . . . . . . . . . .  $23,808,000 $21,548,000 $22,:710,000 
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BASIS OF FUND -- RE()UIREMENTS: 

SUMMARY OF AUTOMATIC DATA PROCESSING 

Change 
i n  1971 .- 1969 1970 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 

+5,000 Maintenance of equipment 2,090,000 1,345,000 1,350,000 .- 

Subto ta l ,  equipment.. . 16,874,000 13,724,000 14,367,000 +643,OOO 

Programming imcl 
operat  i on  services. . . . 6,934,000 7,824,000 8,343,000 .- +5119,000 

To ta l ,  autoniatic d a t a  
processing ,.. .I . . . . . . . . . $23,808,000 $21,548,000 $22,710,000 $+1,1,62,000 .-. 

Change 
i n  1971 .-. 1969 1970 1971 

The lease of equipment f o r  ADP represents  approximately 57% of the  t o t a l  
ADP c o s t s  funclsd from t h e  Research and Program Management appropriat ion.  
estimate f o r  1.971. is $663,000 higher  than the  amount planned f o r  1970. 
increase  is pritmarily a t t r i b u t a b l e  t o  the  Goddard Space F l igh t  Center and 
r e s u l t s  from the  f u l l  year  r e n t a l  of leased per iphera l  equipment acquired 
during 1970 t o  support the  ADP systems complex already i n  p lace  a t  the  Goddard 
Space F l igh t  C:cmt:er. I n  addi t ion ,  t he re  is a smaller increase  a t  the  Manned 
Spacecraft  Center planned f o r  t he  purpose of acquir ing components f o r  e x i s t -  
ing  in-place a;gst:ems. 
$18,000 a t  the  Marshall Space F l igh t  Center and $41,000 a t  the  Elec t ronics  
Research Center. The ADP lease c o s t s  a t  a l l  o the r  i n s t a l l a t i o n s  w i l l  remain 
a t  e s s e n t i a l l y  the  same l e v e l  as i n  1970. 

The 
This 

These increases  are p a r t i a l l y  o f f s e t  by decreases of 

Change 
i n  1971 .-. 1969 1970 19 7 1  

$-,25,000 Purchase of eqpipment. . . . . $2,178,000 $25,000 --- 
No purchase: of ADP equipment is planned i n  1971 from the  Research and 

Program Management appropriat ion.  

Change 
i n  1971 .-. 1969 19 70 19 7 1  

Maintenance of equipment.. $2,090,000 $1,345,000 $1,350,000 $+5,000 
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The requirements f o r  t h e  maintenance of NASA owned ADP equipment rtemain 
about th .e  same i n  1971 as i n  1970. 

Change 
i n  1971 - 1969 1970 1971 

Programing and operat ion 
services. . . . . . . . . . . . . . . .  $6,934,000 $7,824,000 $8,343,000 $,k519,000 

I n  1971, the c o s t  of cont rac tor  programming and opera t ion  services r e l a t e d  
t o  t h e  l a r g e r  and more soph i s t i ca t ed  systems i n  operat ion is  estimated t o  be 
$519,000 higher than 1970. An increase  of $887,000 w i l l  be required Eor t h e  
Marshall Space F l ight  Center t o  provide f u l l  year  funding on the  increased 
pun year cost. rate for the programming and opera t ions  support  setcvices con- 
tracts cu r ren t ly  i n  e f f e c t .  This amount is o f f s e t ,  however, t o  ii n e t  increase  
of $519,000 as r e s u l t  of t he  phasing out  of opera t ions  a t  t h e  Elec t ronics  
Research Cen t.er . 
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RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1971 ESTIMATES 

FACILITIES SERVICES 

Change 
1969 1970 1971 -. i n  1971 

F a c i l i t i e s  services. . . .  $85,841,000 $80,872,000 $84,083,000 $+3,211,000 

DESCRIPTION.: 

F a c i l i t i e s  services includes t h e  r e n t a l  of lands and bui ldings;  the 
procurement of e l e c t r i c i t y ,  water, gas, and o the r  u t i l i t i e s ;  mainten,ance 
of buildingar and grounds; and minor cons t ruc t ion  and f a c i l i t y  modifications.  
It a l s o  inc:l.udes cus tod ia l  services cons i s t ing  of s e c u r i t y  serv:tces, 
j a n i t o r i a l  sexvices, cleaning, exterminating, and re fuse  handling, laundry 
and f i r e  pro tec t ion .  
r e p a i r  of general  purpose instruments  , research equipment, and shop 
equipment. Requirements f o r  general  purpose bui ld ing  materials, hardware, 
e lec t ronicv  suppl ies  and materials, as w e l l  as procurement of mechanical, 
laboratory imct shop equipment are a l s o  included i n  the estimate. 
 requirement:^ for major cont rac tua l  service e f f o r t  a t  t h e  Merritt Is land  
Launch A r e a  arid reimbursement t o  t h e  A i r  Force f o r  services provided, t o  
the  Kennedy Space Center are a l s o  covered i n  t h i s  category. 

Funds required a l s o  provide f o r  the  maintenance and 

The 

DISTRIBUTION --- OF FUND REQUIREMENTS BY INSTALLATION : 

1971 . -. 1969 1970 

Kennedy Space Center.............. $39,649,000 
Manned Spacecraft  Center.......... 10,278,000 
Marshall Space F l igh t  Center...... 8,377,000 
Goddard :Space F l igh t  Center....... 4,825,000 
Wallops Station................... 2,272,000 
Ames Research Center.............. 3,659,000 
Electronics  Research Center....... 1,822,000 
F l igh t  Research Center. ........... 1,25 7,000 
Langley Research Center........... 6,394,000 
L e w i s  Research Center............. 6,881,000 
NASA Headquarters. ................ 427,000 

$38,559,000 
8,825,000 
7,167,000 
4,472,000 
2 $212,000 
3,696,000 
2,317,000 
1 ,O 72,000 
6,116,000 
6,110, OOCl 

326, OOCl 

$351,933,000 
10,195,000 

5;’ ,341 ,000 
41 ,048,000 
:l!,205,000 
4 ,073 ,000 

100,000 
:I., 118,000 
ti, 749 ,000 
!i ,995,000 

-. 326,000 

Total........................... $85 841,000 $80,872 ,OOC) - -. $8<is083,O00 - 
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BASIS OF --- FUND1 REQUIREMENTS: 

SUMMARY OF FACILITIES SERVICES 

Ch,ange 
1969 19 70 19 7 1  i n  1971 

Acquisi t ion of F a c i l i t i e s  
Rental of%:al 

Minor corn t r u c t i o n  
property. .  . . . . . . . . $1,821,000 $1,819,000 $373,000 $-1,446,000 

and modifications.  1,554,000 1,250,000 1,350,000 --. +I 00,000 

Subtotetl.. , . . . . . . . . $3,375,000 $3,069,000 $1,723,000 $-1,346,000 

Maintenance -- arid Related 
Services 
Maintenance, r e p a i r  

and a l t e r a t i o n  of 
bui1dinl:s and 
grounds ,, . , . . . . . . . . $11,050,000 $9,388,000 $10,012,000 $+624,000 

Maintenance and 
r e p a i r  of 
eq u i  Prn€!Il t a . . . . . . . . 2,023,000 2,002,000 2,160,000 +I 58,000 

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

Subtotci:L. #,.. . . . . . . $23,391,000 $19,434,000 $21,839,000 $+2,4,05,000 

Operation of -- Facilities 
Ut i l i t i es , .  ,, . . . . . . . . $13,294,000 $13,666,000 $14,050,000 $+384,000 
Supplies rind 

equipment a, . . . . . . . . 10,051,000 9,795,000 9,9 70,000 .- +I 75,000 

SubtotiL. <, . . . . . . . . $23,345,000 $23,461,000 $24,020,000 $+5159,000 

Range Operations.. . . . . $35,730,000 $34,908,000 $36,501,000 $+1,5193,000 

Tota l ,  Facli:Lit:ies 
Services <, . . ,,. . . . . . . . $85,841,000 $80,872,000 $84,083,000 $+3 , i l l l , O O O  

Change 
1969 19 70 19 7 1  i n  1971 

Rental of  real property.  $1,821,000 $1,819,000 $373,000 $-1,M6,000 

Rental of Land and property is  required t o  house personnel and provide 
s torage  and warehouse space f o r  suppl ies  and materials where apace is not  
ava i l ab le  i n  government-owned f a c i l i t i e s .  Funds required f o r  t h i s  purpose 
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are estimatedl a.t $373,000 i n  1971, a decrease of $1,446,000 under t h e  1970 
estimate, 
Elec t ronics  Research Center i n  1971. 

The decrease r e s u l t s  l a rge ly  because of t he  phase out of the 

Change 
--- in 1971 1969 19 70 1971 

Minor construct  ion  and 
modificatfcms . . . . . . . . $1,554,000 $1,250,000 $1,350,000 $+:LOO,ODO 

This a c t i v i t y  provides f o r  addi t ions ,  modif icat ions,  and minor construc- 
t i o n  of fac i1 . i t i es  wi th in  s t a t u t o r y  l imi t a t ions .  The requirements arfe 
of a continuing na ture  which are generated by changes i n  t h e  research 
and developnvmt program, as w e l l  as development of new technology. The 
estimate for 1971 includes an increase  of $325,000 a t  t h e  Langley Research 
and the  Marshall Space F l igh t  Centers f o r  p r o j e c t s  deferred from 1970, 
p a r t i a l l y  o f f s e t  by a $224,000 reduct ion i n  requirements a t  the  ICenneldy 
Space and t h i e  Coddard Space F l ight  Centers. 

Change 
1969 19 70 1971 --- in 1971 

Maintenance, r e p a i r  and 
a1 t e r a t i o n  o f  bui ld ings  
and grounclz;. . . . . . . . . . $11,050,000 $9,388,000 $10,012,000 $+624,0DO 

The amount: estimated f o r  maintenance and r e p a i r  of bu i ld ings  and grounds 
is estimated at: $10,012,000 f o r  1971, an increase  of $624,000 from 1970. 
The estimate! provides twelve months' funding a t  t he  increased m a n  year 
cos t  rare contained i n  cur ren t  support  s e rv i ce  cont rac ts .  The increase  
is p a r t i a l l y  o f f s e t  by savings from the  phase out  of operat ions # a t  t he  
Electroriics Ihsearch Center and the  completion of t h e  conversion from 
cont rac tor  operat ion of certain services a t  the  Goddard Space F l igh t  Center 
t o  civil .  senric:e operat ions.  

Change 
--.- i n  1971 1969 1970 1971 

Maintenance ani1 r e p a i r  
of equipment .,. . . . . . . . $2,023,000 $2,002,000 $2,160,000 $+158,000 

Maintenance and r e p a i r  of equipment c o n s i s t s  of work necessary t o  keep 
mechanical, electrical ,  e l e c t r o n i c  labora tory ,  and shop equipment 
ope ra t iona l ,  The cos t  of these services is estimated t o  be $2,160,000 i n  
1971, an in(:i:ense of $158,000 from 1970. This increase  r e s u l t s  from in- 
creased requ:trements a t  the  Marshall Space F l igh t  Center r e l a t e d  t o  in- 
creased ser\r:Lce cont rac t  cos t  rates f o r  1970 ca r r i ed  i n t o  1971. 
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Change 
-- i n  1971 1969 19 70 19 7 1  

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

The estimate f o r  cus tod ia l  se rv ices ,  which includes j a n i t o r i a l ,  cleaning, 
pro tec t ive ,  s e c u r i t y  f i r e  pro tec t ion  and re fuse  handling se rv ices  is 
$9,667,000 f o r  1971. This estimate provides twelve months funding a t  the 
increased man year  cos t  rate contained i n  cur ren t  support  s e rv i ces  con- 
tracts. The fncrease of $1,623,000 is p a r t i a l l y  o f f s e t  by savings 
from the  phase. out  of ERC. 

Change 
-- i n  1971 1969 19 70 1971 

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

Funds required f o r  u t i l i t i e s  i n  1971 are $14,050,000, an increase  O E  
$384,000. Thls  increase  r e s u l t s  from t h e  increased u t i l i t y  rate t3chedlule 
charged t h e  Marshall Space F l ight  Center by the  Redstone Arsenal,  t h e  Ln- 
creased operat ions of wind tunnels ,  and the  operat ion of o the r  new reslzarch 
f a c i l i t i e s  at t h e  Ames and Langley Research Centers i n  support  of the 
aeronaut ics  research program, being p a r t i a l l y  o f f s e t  by savings due t o  t h e  
phase out of the Elec t ronics  Research Center. 

Change 
i n  1971 -- 1969 19 70 19 7 1  

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

The estimat.e f o r  suppl ies ,  materials, and equipment i n  support  of the 
operat ion of NASA in-house f a c i l i t i e s  is est imated t o  increase  by $175,000 
i n  1971. ThiE, increase ,  which is t h e  sum of minor increases  f o r  most 
i n s t a l l a t i o n s ,  r e s u l t s  from the need t o  procure equipment replacements 
not made i n  1970 and t o  rep len ish  supply and material inventor ies  de- 
p le ted  i n  1970. 

Change 
-- i n  1971 1969 19 70 1971 

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

O v e r  40 percent of the  estimate f o r  a l l  of NASA fac i l i t i es  se rv ices  re- 
lates t o  serud.ces procured a t  the  Kennedy Space Center through mailor support  
cont rac tors  far services, u t i l i t i e s ,  and f o r  support  received froin the  A i r  
Force E a s t e r n  Test  Range. Services  received through cont rac tors  are 

KI?M 1-23 



primari ly  u t i l i z e d  a t  the  Merritt I s land  Launch Area. 
provided by three  major support  cont rac tors  and cover f a c i l i t i e s  engineer ing 
and planning, maintenance, r e p a i r  and operat ion of f a c i l i t i e s  and u t i l l i t i e s ;  
maintenance o E  roads and grounds; supply operat ions;  publ ica t ion  and y;raphics 
support ;  and l i b r a r y  se rv ices .  Reimbursements t o  the  Air Force, except f o r  
u t i l i t i e s ,  are pr imari ly  f o r  requirements a t  the  Cape Kennedy A i r  Force 
S ta t ion  comp.ltex; including maintenance and r e p a i r  of bu i ld ings  and eqtdp- 
ment; s ecu r i ty ;  exterminating; p r in t ing ;  medical services; and supply 
support. Fo-r convenience i n  understanding t h e  t o t a l  requirements, these  
a c t i v i t i e s  a c e  consolidated under F a c i l i t i e s  Services ,  and not  d i s t r i b u t e d  
t o  o ther  ca tegor ies .  The estimate f o r  range opera t ions  i n  1971 is $30,501,000, 

These services are 

an 
funding requ:lreinents by purpose: 

increase  of $1,593,000 from the  1970 level;  

1969 19 70 

ADP operat:l,on:s.. . . $2,746,000 $2,454,000 
Vtil i t les. . . . . . . . .  3,705,000 3,752,000 
Maintenance, 

r epa l r ,  
a l t e r a t i o n s ,  
and operat ion 
of f a c i l i t i e s . .  . 1 2  

Pro tec t ive  
376,000 12 905,000 

services . . . . . . . .  6,291,000 5,800,000 

cleaning 
services. . . . . . . .  923,000 748,000 

Support services . .  9,689,000 9,249,000 

Total.. . . . . . . . . .  $35,730,000 $34,908,000 

J a n i t o r i a l  and 

The following t a b l e  c.iummarizt!s 

Change 
-,- i n  1971 19 7 1  

$2,599,000 $+145,000 
3,825,000 +73,000 

1 4  226,000 +1,3:;!1 

5,800,000 

000 

--- 

771,000 +::!3,000 
+.31 ,000 9,280,000 -- 

$36,501,000 - $+l ,5!J 3,000 --- 
The i n c r e c a s e d  fund requirements of $1,593,000 required i n  1971. provide 

f o r  twelve montlhs' fundinn a t  t he  increased man year  c o s t  rate contained 
i n  cur ren t  support  s e rv i ce  cont rac ts ,  p a r t i a l l y  o f f s e t  by decreased miin 
years  of e f f o r t .  The increase  i n  u t i l i t i e s  is due t o  a higher  r a t e  p ,dd  
t o  the  A i r  Forcle f o r  u t i l i t i e s  services. 
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RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1971 ESTIMATES 

TECHNICAL SERVICES 

Change 
in 3971 -- 1969 19 70 1971 

Technical serv:tces.. . $18,026,000 $15,272,000 $14,327,000 $-945,000 

DES CRIPTX: 

The estimate for technical services provides for the costs of engjneering 
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. 
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. 

The 

DISTRIBUTION OF FlMD REQUIREMENTS BY INSTALLATION: 

Manned Spacecraft Center........ 
Marshall Space Flight Center.... 
Goddard Space Flight Center..... 
Wallops Station................. 
Ames Research Center............ 
Electronics Research Center.. ... 
Flight Research Center.......... 
Langley Research Center.. ....... 
Lewis Research Center........... 
Space Nuclear Propulsion Office. 
NASA Headiquarrters ............... 

1969 

$1,956,000 
1,627,000 
967,000 
51,000 
41,000 
866,000 
47,000 
73,000 
737,000 
67,000 

11,594,000 

19 70 

$2,317,000 
1,377,000 

801,000 
59,000 
9,000 

981,000 
73,000 
73,000 
36,000 

9,546,000 
--- 

1119 7 1 

$2 ,::!75,000 
1,459,000 
'796,000 
58,000 
9,000 

- 

--- 
77,000 
73,000 
90,000 --- 

2 9 490,000 

Tot:al.. ....................... $18,026,000 $15,272,000 -. $14,327,000 -.-- 
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BASIS OF FUND REQUIREMENTS --- 
SUMMARY OF TECHNICAL SERVICES 

ENGINEERING SERVICES --- 

Operation of NASA 

Educat iona. l / inf  or- 

Sc ien t i f i c .  and 

t echn ica l  l i b r a r y  

mational. programs 

technicaJ  in fo r -  
mation........... - 

1969 

$1,845,000 

1 , 563,000 

4,905,000 

9 , 713,000 

Subtotal . .  . . . . . $16,181,000 

Total.. . . . . . . . . . . . . . .  $18,026,000 

ENGINEERING SERVICES. $1,845,000 --- 

Chanl;e 
i n  1071 --- 19 70 19 7 1  

$1,144,000 $552,000 $--592,1)00 

1,965,000 1,568,000 -397 ,('IO0 

3,539,000 3 , 510,000 -29, '900 

+73, 'JOO 8,624,000 8,697,000 ---- - 
$14,128,000 $13,775,000 --- $--353,000 

$15,272,000 $14,327,000 $--945 , 1000 

$1,144,000 $552,000 $--592 , 1900 
e___- 

Engineering services provide f o r  r e l i a b i l i t y  and q u a l i t y  assurance 
s t u d i e s  ; engineering design services f o r  t h e  design of minor construct ion,  
r e p a i r  and a l t e r a t i o n  p r o j e c t s ,  s p e c i a l  t oo l ing ,  equipment and machine 
p a r t s ;  and c r t h e r  r e l a t e d  engineering services. 

The $552,0010 requested f o r  1971 is $592,000 less than the  $1,144,1300 
planned fo r  1970. Included i n  t h e  decrease is  $476,000 which r e l a t e s  t o  the 
phase out of' t h e  E lec t ron ic s  Research Center; $42,000 a t  t h e  Manned 'Space- 
c r a f t  Center, $40,000 a t  the  Marshall Space F l i g h t  Center, $40,000 a t  
Headquarters; and $2,000 a t  o the r  l oca t ions  which are r e l a t e d  t o  reduced 
requirement si f o r  t hese  services. 

Change 
i n  1'971 --- 1969 1970 1971 

SCIENTIFIC &I TECHNI- 
CAL INFOREIAI'ION AND 
EDU CAT I Ob1 AL PRO- 
GRAMS....o8......... $16,181,000 $14,128,000 $13,775,000 :$-353,000 

---- 
----_- 

Incl-udedl i n  these  programs are the  c o s t s  of t h e  t echn ica l  l i b r a r i e s  , 
educati.onal.r'inf ormational programs and the  s c i e n t i f i c  and technical 
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information services. The funding required t o  f inance these  programs is 
$13,775,000 :tn :L971, a decrease of $353,000 from the  1970 level. The 
c o s t s  are surmnarized as follows: 

Change 
in 197:l. --- 1969 1970 1971 

Operation of technical  
l i b r a r i e s .  . . . . . . . . . . . . $1,563,000 $1,965,000 $1,568,000 $-,397,000 

The cos t  tsP t he  operat ion of technica l  l i b r a r i e s  i n  1971 w i l l  be  
$1,568,000 which is a decrease of $397,000 under 1970. This decrease 
occurs 1arge:Ly a t  the  Elec t ronics  Research Center (ERC) because of i t : :  phase 
out  i n  1971 irnd a t  Headquarters. 

Change 
in. 197:l. --- 1969 19 70 1971 

Educational/:C:nf csrma- 
t i o n a l  Programs.. . . . . . $4,905,000 $3,539,000 $3,510,000 $8-29,000 

The educatfoiial/informational programs provide f o r  t h e  gather ing and 
dissemination of information about the  agency's programs t o  the  mass 
communication media, t h e  general  publ ic ,  and t o  the  educat ional  community 
a t  t h e  elementary and secondary levels. The cos t  f o r  these  programs i n  
1971 is estirn.ated t o  be $3,510,000, $29,000 less than t h e  es t imate  f o r  
1970, which - resu l t s  l a rge ly  from the  phase out of ERC. Assis tance t o  t h e  
mass communicat:lons media includes the  gather ing and expos i t ion  of news- 
worthy mater fa l  i n  support of t h e i r  reques ts .  This material and assisrtance 
is i n  s eve ra l  forms such as p r e s s  k i t s ,  news releases, t e l e v i s i o n  and r ad io  
infonnatfon 'tapes and c l i p s ,  and f e a t u r e  material. 

Research, development, and opera t iona l  missions i n  aeronaut ics  and space 
continue t o  serve as an educat ional  s t imulus t o  s tuden t s  and t e a c h e r s ,  as 
w e l l  as prov:ldiiig subs tan t ive  knowledge. Response t o  expressed needs 
from s tudents  and teachers  is provided by developing curriculum supplements 
i n  space-related areas such as physics,  biology, chemistry,  and math; 
a s s i s t ance  t o  over 1,000 teacher  workshops and profess iona l  education 
meetings with over 30,000 teachers  p a r t i c i p a t i n g ;  sponsorship of t h e  Youth 
Science Congresses and p a r t i c i p a t i o n  i n  sc ience  f a i r s .  The l a r g e s t  s i n g l e  
program is t he  Spacemobile, a touring space-science education l e c t u r e  
demonstration u n i t .  Budget r e s t r a i n t s  have forced retrenchments i n  so1116 
of these  a reas .  For example, t he  number of publ ica t ions  ordered f o r  f r e e  
d i s t r i b u t i o n  has been c u t  back t o  a few thousand, or only enough t o  
announce t h e l r  i w a i l a b i l i t y  f o r  purchase from the  Superintendent of 
Documents. The number of operat ing Spacemobile u n i t s  is reduced t o  2ri from 
30. 
w i l l  decrease t o  approximately 10,000 from 12,000 lecture-demonstrations 

The s t a f f i n g  has been cu t  back and consequently, t he  number of briokings 
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a year. 
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. 

The program will still include over 400 demonstrations for 

Change 
in 197'1 --- 1969 19 70 1971 

Scientific and techni- 
cal information.. . . . . . $9,713,000 $8,624,000 $8,697,000 SiC73,Of')O 

The scientific and technical information activity includes the cost of 
the NASA Scientific and Technical Information Facility, documentation 
services, publication services, systems development and translatton 
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 !;pace 
Flight Center is 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. 
Technical Information Facility 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. 
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 devdopments 
in the space sciences and related fields. 

The largest requirement is the NASA Scientific and 

These costs are for the documentation of worldwide aerospace journal 
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RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1971 ESTIMATES 

ADMINISTRATIVE SUPPORT 

Change 
1969 19 70 1971 - i n  1971, 

Adminis trat:ive support 
services, ,, ........... $42,611,000 $37,822,000 $37,872,0100 $+50,000 

DESCRIPTION : 

Included in Administrative Support Services are general  se rv ices  which sup- 
por t  overal:L i n s t a l l a t i o n  operations.  The adminis t ra t ive expenses f o r  communi- 
cat ions,  p1::tnt:ing and reproduction, suppl ies ,  materials and equipment, 
transp0rtat::ton (motor pool, adminis t ra t ive a i r c r a f t  services and operations,  
and movements by common carrier), and o the r  se rv ices  ( i n s t a l l a t i o n  operations 
and metlicalt s e rv i ces ) ,  a r e  provided f o r  i n  t h i s  function. 

DISTRIBUTIOIP --- OF FUND REQUIREMENTS BY INSTALLATION : 

Kennedy !:]pace Center. ......... 
Manned Spncecraf t Center. ..... 
Marshall  Space F l igh t  Center.. 
Goddard !3pace F l ight  Center.. . 
Wallops Station............... 
Ames Research Center.. ........ 
Electronics  Research Center.. . 
Fl ight  Reseiarch Center. ....... 
Langley Research Center.. ..... 
Lewis Research Center.. ....... 
NASA Heatlquinrtera ............. 

1969 

$11,210,000 
8,258,000 
6,837,000 
3,531,000 

982,000 
837,000 

1,043,000 
613,000 

2,512,000 
909,000 

5,879,000 

19 70 

$10,502,000 
7,177,000 
4,485,000 
3,464,000 

789,000 
744,000 

1,397,000 
537,000 

2,563,000 
841,000 

5,323,000 

19 7 1  

$10,239,0001 
7,722,000 
41,631,0001 
:I ,590,000 

808,OOCl 

500,000 
608,000 

;I, 718,000 
881,000 

- 51 ,430,000 

-. 

745,000 

Total....................... $42,611,000 $37,822,000 -. $37,872,000 - 
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BASIS OF --- FUNI) REQUIREMENTS: 

SUMMARY OF ADMINISTRATIVE SUPPORT SERVICES 

Change 
i n  1971 

$-3,000 

- 175,000 
- t67,OOO 

- - 111,000 

- - 114,000 

- 110,000 
- -47,000 

- - 157,000 

-25,000 
- -16,000 

- -41,000 

i-39 3,000 
+80,000 

i.4 7 3,000 

$+50,000 

19 71  - 19 70 1969 

COMMUNICATIOJE 
Leased l i n L e s  and long 

dist:ance t c d l s . .  . . . 
Local telephone 

se rv ice .  (,.. ... .. . . . 
0 the  r comninl. c a t  ions.  

$4,480,000 $4,311,000 $4,308,00O 

5,440,000 
2,022,000 - 

5,615,000 
1,955,000 

5,754,000 
1,981,000 

Sub total .  . . . . . . . . . . 11,770,000 

5,464,000 - 
- 11,881,000 12,215,000 

5,578,000 6,191,000 ADMINISTRATIYE PRINTING --- 

Supplies and 
mate rial-o . . . . . . . . . 

Equipment. , . ,,. . . . . . . 5,758,000 
1,361 ,OOO_ 

7,119,000 - 

5,868,000 
1,408,000 

7,171,000 
1,808,000 

Sub total. ,, . . . . . . . . 7,276,000 8,9 79,000 

TRANSPOKTATTON 
Center opcZit:ions.. . 
Common cai::eit!r. . . . . 5,622,000 

625,000 - 
5,647,000 

641,000 
6,565,000 

645,000 

Subtotalt . . <. . . . . . . . 7.210.000 6,247,000 - 6,288,000 

ADMIN I STRAT I'JE 
SUPPORT SEI%VI[CES 
Ins  t a l l a t l e n  

support  13ei:vices.. 
Medical scxvices.. . . 
----- 

6,306,000 
966,000 - 

5,913,000 
886,000 

6,635,000 
I, 381,000 

Subsota:L.. , ....... 7,272,000 6,799,000 8 , O  16,000 

Total ,  Admiixlstrative 
Support Services . . . . $37,872,000 - - $37,822,000 $42,611,000 
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Change 
1969 19 70 1971 - -. i n  1971 

COMMUNICATIONS.. . . . . . . $12,215,000 $11,881,000 $11,770,000 $.-111,000 

The funds; required for communications are estimated a t  $11,770,000 for 1971, 
a decrease of $111,000 from 1970. 
of leased I.ines, long dis tance t o l l s ,  l o c a l  telephone exchange services, and 
o ther  communications, such as TWX and postage. I n s t a l l a t i o n s  and thleir 
major subinnta l la t ions  are located i n  twelve states and the District of 
Columbia. In  addition, business is conducted with companies and i n s t i t u t i o n s  
i n  a l l  the states. Consequently, the  cos t  of communications t o  i n t eg ra t e  these 
centers  of work is large.  Costs f o r  certain operat ional  communications r e l a t ed  
t o  f l i g h t  a c t i v i t i e s  and dedicated leased l i n e s  are excluded from the Research 
and Program Management appropriation, but are included i n  the  relevant program 
i n  the Research and Development appropriation. 
f O l l O W H  : 

Included i n  t h i s  estimate are the cos ts  

A summary of communication cos ts  

Change 
i n  1971 -- 1969 19 70 1 9 7 1  

Leased linesi and long 
d i s  tanc:c? 1:olls. . . . . . . . $4,480,000 $4,311,000 $4,308 , 000 $-3 9 000 

The cost  of leased l i n e s  and long dis tance t o l l s  provides f o r  the in t e r -  
c i t y  telephone services f o r  the  various i n s t a l l a t i o n s .  
l i nes  incliuieti the leasing of the c i r c u i t s  and associated equipment f o r  rapi.d 
and re1iab:Le contact with contractor  p lan ts  and o ther  key sites. 
t o l l  costs  are i n  addi t ion t o  the cos t  of leased l i n e s  and include both corn-, 
mercial. to:L.Ls and reimbursement t o  the  General Services Administration f o r  
NASA's use of the Federal Telecommunications System. The s l i g h t  decrease of 
$3,000 est:Linated f o r  1971 is primarily a t t r i b u t a b l e  t o  the  termination of 
the Electroiaics Research Center. 

The cos t  of leased 

Long dis tance 

Change 
i n  1971 -- 1969 19 70 19 7 1  

Loca.1 telephone services. $5,754,000 $5,615,000 $5,440,000 $-175,000 

Local telephone service includes not only the cos t  of providing an-site 

The amount of service pro- 
telephone exchange services, but a l s o  the cos t  of o f f - s i t e  se rv ice  i n  the 
area immediately surrounding our i n s t a l l a t i o n s .  
vided each i n s t a l l a t i o n  is  determined by the  number of personnel, both civil1 
service and contractor ,  served by the exchange. The decrease i n  1971 is 
mainly due t o  the  planned program reductions i n  the manned space f l i g h t  
activities as w e l l  as the c losing of the Electronics  Research Center. 
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Change 
i n  1.971 
7- 

1969 19 70 19 71 
Other comiinftcations.. .... $1,981,000 $1,955,000 $2,022,000 $+67,000 

Other comnunications cos t s  provide f o r  cos t s  f o r  cable  se rv i ces ,  TWX se rv ices ,  
and postage. 
l a t e d  f ees  c e n t r a l l y  f o r  the  e n t i r e  agency and is p r inc ipa l ly  related t o  an 
an t i c ipa t ed  Lncrease i n  the  cos t  of postage,  as ind ica ted  by revised samples 
of usage. 

The increase  is pr imar i ly  a t  Headquarters which pays postage arid re- 

Change 
i n  1.971 
-7 

19 71 -- 1969 19 70 

ADMIN1S'IRAT:L'VE PRINTING.. .... $6,191,000 $5,578,000 $5,464,000 $-114,,000 

Estimates f o r  adminis t ra t ive  p r i n t i n g  include funds f o r  contractuit l  p r i n t i n g  
and  the  related composition and binding operat ions.  This includes sc rv ices  per- 
formed by o the r  agencies,  c h i e f l y  the  Government P r in t ing  Off ice ,  o r  by c o m e r c i a 1  
p r in t ing  firms. A l l  common processes of dupl ica t ing ,  including photostat ing, ,  
b luepr in t ing ,  microfilming, and o the r  photographic reproductions,  arc! included. 
I n  1971, t he  costs f o r  p r i n t i n g  are $114,000 less than i n  1970. This; reduct ion 
is pr imari ly  a t t r i b u t a b l e  t o  reduct ion i n  requirements a t  t he  Kennedy Space 
Center assoc ia ted  with t h e  reduced launch schedule planned f o r  EY 19 '1, and with 
the  termination of the  Elec t ronics  Research Center. 

Change 
in l.971 --- 19 71  -- 1969 19 70 

SUPPLIES, MATERIALS AND 
EQUIPMENT.. ................ $8,979,000 $7,276,000 $7,11-9,000 $-157,000 

Administrative suppl ies ,  materials, and equipment include those items of a 
general  na ture  which service the  e n t i r e  i n s t a l l a t i o n .  Excluded a r e  supplies, ,  
mater ia l s ,  equipment, and r e l a t e d  services which are r e l a t e d  d i r e c t l y  t o  a 
s p e c i f i c  p ro jec t  (funded i n  the  R&D appropriat ion)  and those t h a t  arc: f a c i l i t y  
or ien ted  (included i n  F a c i l i t i e s  Services) .  Of the  amount required tn 1971, 
$5,758,000 is f o r  suppl ies  and materials, and $1,361,000 f o r  puirchas~d and 
rented equipment. The o v e r a l l  requirement decreases by $157,00O. This re- 
duction. is primari ly  a t t r i b u t a b l e  t o  the  termination of the  Elec t rontcs  
Researc,h Center. 

Change 
i n  1971 
_I-- 

1!J 7 1  --- 1969 19 70 

TRANSP0RTAI'I:ON. .............. $7,210,000 $6,288,000 $6,247,000 $-41,000 

Transpor1:at:ion services include l o c a l  motor pool operat ions #and associated 
services, c:r!nt:er a i r c r a f t  operat ions and services, as w e l l  as the  movement 
of supplies,,,  materials, equipment, and r e l a t e d  i t e m s  by common c a r r i e r .  
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The $41,000 decrease f o r  1971 cons is t s  of a major reduction of $320,000 
due t o  the  closing of the  Electronics  Research Center o f f s e t  by small in- 
creases at  srweral o ther  i n s  t a l l a t i o n s  . 

Change 
1969 19 70 1971 , i n  1971 

ADMINISTRATIIJl3 liWP0RT 
SERVICES.. ,, . . , . . . . . . . . . . . $8,016,000 $6,799,000 $7,272,000 $+473,000 

Administrative support services include i n s t a l l a t i o n  support services and 
center  medicin1 services. 
more than i n  19'70. These cos t s  are summarized as follows: 

The funding required f o r  1971 is $7,272,000,, $473,000 

Change 
1969 19 70 19 71 i n  1971 

Ins  t a1 la t i  an support 
services.. . . . . . . . . . . . . . $6,635,000 $5,913,000 $6,306 ,OO(li $-1-393,000 

I n s t a l l a t i o n  support services include those services which support the 
i n s t a l l a t i o n  generally;  such as l o g i s t i c s  support, supply operations,  m a i l  
and messenger services, and o ther  r e l a t ed  services. The cos t  est.imatc! 
is based on twelve months funding of the  increased man year  cos t  rate f o r  
support service cont rac ts  cur ren t ly  i n  e f f e c t .  

Change 
1969 19 70 19 71 i n  1971 

Medical services . . . . . $1,381,000 $886,000 $966,000 !)+80,000 

Medical se rv ices  include the  cos t  of the  i n s t a l l a t i o n s '  hea l th  u n i t s  and 
of employee heal th  maintenance programs. 
is based on twelve months funding of t he  increased man year cos t  rate f o r  sup- 
port services cont rac ts  a t  i n s t a l l a t i o n s  where hea l th  units are riot s t a f f e d  
with c i v i l  se rv ice  personnel. 

The cos t  estimate f o r  medicaal services 
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RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1971 ESTIMATES 

JOHN F. KENNEDY SPACE CENTER 

The Kenneldy Space Center, w a s  e s t ab l i shed  a t  Cape Kennedy, Florida, ,  
as a sepa ra t e  Center wi th in  NASA i n  Ju ly  1962. It serves as t h e  primtry 
Center wi th in  N,4SA f o r  t he  test, checkout, and launch of space vehicltks. 
This presently includes launch of manned and unmanned vehic les  a t  Kennedy 
Space Center,  F lor ida ,  and unmanned vehic les  a t  t he  A i r  Force Western T e s t  
Range. The Center is now concent ra t ing  on Apollo manned launches,  prckpara- 
t i o n s  f o r  A p o l l o  Applicat ions launches,  as w e l l  as research and opera t iona l  
unmanned launches. Kennedy Space Center is s p e c i f i c a l l y  respons ib le  lior: 

1. 

2. 

3. 

4. 

5 .  

6. 

Launc'h veh ic l e  checkout and preparat ion.  

Spacecraf t  and payload checkout and preparat ion.  

Launc'h f a c i l i t y  design, cons t ruc t ion ,  maintenance, and oper;t t ions,  
inlcluding advanced planning and s t u d i e s  lead ing  t o  deve!lopmc!nt of 
new launch opera t ion  concepts and techniques. 

F i n a l  i n t e g r a t i o n  and in t eg ra t ed  checkout of veh ic l e ,  spacec ra f t  
anld launch f a c i l i t i e s ,  and the  conduct of a c t u a l  launch operat ions.  

Operation and coordinat ion of support ing f a c i l i t i e s ,  gxound 
support  equipment, and t racking  and da ta  acqu i s i t i on  arid 1ol : is t ics  
support  required f o r  opera t ion  of a l l  NASA a c t i v i t i e s  at thc! 
Eastern and Western T e s t  Ranges. 

Technical and adminis t ra t ive  support  services f o r  a l l  NASA (slements 
located i n  t h e  area. 

I n  f u l f i l l i n g  its assigned programs, t he  Kennedy Space Center has (leveloped 
i n t o  a highly f l e x i b l e  "space port' ' capable of handling a wide varriety of 
launch a c t i v i t i e s  f o r  present  and f u t u r e  manned and unmanned spac:e mi:;sions. 

DESCRIPTION: 

The Kennedy Space Center i s  s i t u a t e d  approximately 50 m i l e s  east oli Orlando, 
F lor ida ,  i n  nor theas t  Brevard County. 

The t o t a l  land area occupied by t h e  i n s t a l l a t i o n  is 87,760 acres, including 
83,783 acres  owned by NASA. I n  a d d i t i o n  t o  t h e  land area occupied, tlie state 
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of Florida has dedicated t o  the  United S t a t e s  exclusive use r i g h t s  t o  some 
53,553 acres  of State-owned submerged lands. 

I n  addi t ion  to  the operat ion and maintenance of a l l  f a c i l i t i e s  a t  the 
Kennedy Space Center, the Center is responsible f o r  c e r t a i n  faci . l i t iars 
wi th in  the na t iona l  Eastern T e s t  Range launch area.  The t o t a l  c!apit;!il 
investment a t  the  Kennedy Space Center, including f ixed a s s e t s  i.n progress 
and contractor  held f a c i l i t i e s  a t  var ious loca t ions  a s  of June 30, 1'069, 
was $1,047,2 93,000 . 
SUMHARY OF AEOURCES REQUIREMENTS: 

- Functions 

Personnel...................... 

Travel......................... 

Automatic data  processing...... 

F a c i l i t i e s  services............ 

Administrative support......... 

Total ,  f'und requiremetits. .... 

FUNDS - 
1969 - 

$43,325,000 

566,000 

1,044,000 

39,649,000 

11,2 10,000 

$95,794,000 

- 1970 

$46,630,000 

811,000 

943,000 

38,559,000 

10,502,000 

$97,445,000 

1971 - 
$46,161,000 

874,000 

943,000 

39,933,000 

-. 10,239,000 

$98 :, 15 0,000 
-I 

PERSONNEL 

19'71 -.- 1970 - 1969 - 
1. Permanent Posi t ions bv Pronram: 

--- Manned Space Fl ight  

Ap0110 ............................. 1,848 1,695 1,439 
Space f l i g h t  operations............ 48 145 370 
A.clvanced missions.. ................ 8 2 7  27 

Soaee Science and AvDlications 

....... 149 143 Lciunch vehic le  procurement.. 143 -.- 

Subtotal ,  pos i t ions  by program... 2.053 2.010 1.979 
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2. Indirect Positions: 

Director and staff................... 103 95 95 
Administrative support............... 5 18 473 473 

201 Reseerch and development support..... - - 201 - 2 03 

Subtotal, indirect positions....... 824 769 -.- 769 

Total, permanent positions............. 2.877 2.779 2,,748 - - -- 
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RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1971 ESTIMATES 

MANNED SPACECRAFT CENTER 

MISSION: 

The Manned Spacecraf t  Center (MSC) w a s  e s t ab l i shed  i n  November 1961 
i n  Houston., Texas, as NASA's  primary Center f o r  t he  design,  development, 
and manufacture of manned spacecraf t ,  and f o r  s e l e c t i o n  and t ra ining,  of 
as t ronaut  (:i:ews and t h e  conduct of space f l i g h t  missions. The MSC mission 
f u r t h e r  embraces an engineering, development, and operat ions c a p a b i l i t y  t o  
support  and t o  generate  the  knowledge required t o  advance t h e  technology 
of manned :;pace f l i g h t .  Engineering and development e f f o r t s  focus an 
appl ied  research and development i n  the  area of space research,  space  
physics,  1:tEe systems, and test and evaluat ion.  Space sc ience  e f f o i t s  are 
devoted t o  ~exxperiments i n  f l i g h t s ,  s c i e n t i f i c  lunar  explora t ion ,  reslearch 
on returned luna r  material, space environment s t u d i e s ,  and developmeint of 
a capab i l i t y  €or surveying e a r t h  resources  from space. The medical 
c a p a b i l i t i e s  :Lnclude experiments i n  f l i g h t ,  f l i g h t  crew monitoring, and 
developmenit o f  physiological  requirements f o r  spacecraf t  systems. 

MSC is imw engaged i n  Apollo Lunar Explorat ion and is proceeding with 
necessary spacecraf t  modif icat ions f o r  l i m i t e d  extension of explorat  i on  
c a p a b i l i t i e s .  Spacecraf t  are a l s o  being modified t o  support  t he  rec1uirement:s 
of t h e  Apollo Applicat ions p ro jec t .  MSC is responsible  for:  

1. 

2. 

3. 

4 .  

5. 

6. 

The design, development, and f a b r i c a t i o n  of t he  manned spacecxaft  
including the  command and s e r v i c e  modules, and the  lunar modlile. 

Overal l  program management and c o n t r o l  of t h e  spacecraf t  including 
module in t eg ra t ion ,  t e s t i n g ,  and q u a l i f i c a t i o n .  

Conlduct of a program of spacecraf t  environmental t e s t ing .  

Se lec t ion  and t r a i n i n g  of a s t ronau t s  and prepara t ion  of primary 
and backup crews fo r  each mission. 

Operation of t h e  Mission Control Center and c o n t r o l  of t he  sllace 
f l i g h t  missions from l i f t - o f f  t o  recovery. 

Development of s c i e n t i f i c  and medical experiments t o  be flown on 
manned space f l i g h t  missions. 
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7. Operation of t h e  Lunar Receiving Laboratory, which provides a c e n t r a l  
compllex where samples of ma te r i a l s  brought t o  e a r t h  by luna r  explorat ion 
teams a r e  received, quarantined, processed, undergo l imited experiments, 
and d i s t r i b u t e d  t o  the  s c i e n t i f i c  community f o r  f u r t h e r  analysils, 

8. Development and e x p l o i t a t i o n  of aeronaut ical  and aerospace phoitographie: 
and remote sensor  systems t o  provide and i n t e r p r e t  s c i e n t i f i c  data  on 
t h e  physical  sciences  with emphasis on geography, geology, oce;l,nograph;y 
and hydrology. 

I n  the  period ahead, MSC w i l l  p a r t i c i p a t e  i n  Manned Space F l i g h t  e f f o r t s  t o  
produce a preliminary design and design v e r i f i c a t i o n  of a space s h u t t l e  engine1 
and a i r  frame, and a space s t a t i o n  module. Additional supporting stutdies w i l l .  
be required f o r  t hese  e f f o r t s .  

DESCRIPTION: 

The Manned Spacecraft  Center i s  located two miles east  of t he  t w n  of 
Webster, Texas. The s i t e  is  approximately 20 miles southeast  of downl:awn 
Houston and 25 miles northwest of Galveston, Texas. 
Houston c o n s i s t s  of 1,620 acres .  
55,861 acres a t  t h e  White Sands Test  F a c i l i t y .  
of t he  Manned Spacecraft  Center, including f ixed a s s e t s  i n  progress  and 
con t r ac to r  held f a c i l i t i e s  a t  var ious loca t ions ,  and t h e  White Sands "rest 
F a c i l i t y ,  as of June 30, 1969, was $472,737,000. 

T o t a l  NASA-cwned land a t  
The Center a l so  occupies a n  a d d i t i o n a l  

The t o t a l  capi ta l .  investment 

SUMMARY OF RBEURCES REOUIREMENTS: 

E n c t  ions  

Personnel..................... 

Travel........................ 

Automatic data processing..... 

F a c i l i t i e s  services.....,..... 

Technical services............ 

Administrative support........ 

To ta l ,  fund requirements.... 

FUNDS - 
1969 

$69,285,000 

3,562,000 

5,501,000 

LO, 2 78,000 

1,956,000 

8.258.000 

$98.840.000 

- 1970 - 
$ 76,307,000 

4 , 17 7,000 

5,743,000 

8,825,000 

2,317,000 

7.177 .OOO 

9 104 346.000 

'1971 
.I- 

$ 77, '173,000 

4 ,4!i63,000 

5 , '1330,000 

10, 'L95,OOO 

2 ,::!75,000 

7. ir22 .OOO 

$107. p8.000 
-PI 
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197 11. - 1970 -I. 
1969 - 

1. PenwnetnnPositions bv Proaram: 

-- Manneldapace Fl ight  

ApOllo...........o..a~~~~~...~~.~~ 
Space f l i g h t  operations........... 
Advanced missions................. 

Space Sctence and Applications 

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

--- Advanced Research and Technolow 

Space vehicle  systems............. 
Human fac to r  systems.............. 

Subtotal ,  pos i t ions  by program.. 

2. I n d i r e c g z o a i t i o n s :  

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

Subtotal ,  i nd i r ec t  positions.... 

Total ,  plermanent pos i t ions .  ........... 

2,664 2,228 1,879 

14 43 h3 
37 3 7 12 1 , O l l  

30 24 :I! 0 --- 5 9 
95 93 ‘95 

3.203 3.133 3.0133 

100 92 ‘92 
662 625 6:15 
419 400 -,- 400 - 

1.181 1.117 1 . 117 

4.384 4.250 - - 
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NATiONAL AERONAUTICS AND SPACE ADMlNlSTRATiON 
MANNED 5PACECRAFI C E N T E R  

HOUSTON. TEXAS 

I STAFFING SUMMARY i DIRECTOR 1 DEPUTY DIRECTOR I [ SPECIAC ASSl5F-W: 1 

t 

I DIRECTOR OF SCIENCE 
ANDAPPUCATIONS I DIRECTOR OF I FUGHTOPERATIONS 1 MEDICAL RESEMCH 

AND OPERAllONS CREW OPERATIONS 

I 

I AIRCRAFI OPERATIONS 
OFACE I 

FUGM CREW I SUPPORTDlVlSION 1 

I 
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RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1971 ESTIMATES 

GEORGE C. MARSHALL SPACE FLIGHT CENTER 

MISSION: 

The Marshal 1 Space F l ight  Center (MSFC) a t  Huntsv i l le  , Alabama, blecame 
a p a r t  of hVSA i n  Ju ly  1960, and serves as NASA's primary c e n t e r  fo r  the  
design,  develclpment , and t e s t i n g  of l a r g e  launch vehic les  and space trans- 
po r t a t ion  systems. MSFC is a l s o  engaged i n  program management ilnd payload 
in tegra t ion ,  of t h e  Apollo Applicat ions f l i g h t s .  MSFC includes the  component 
f i e l d  a c t i v i t i e s  a t  Michoud Assembly F a c i l i t y  (MAF) a t  New Orleans, Louisianil; 
the  S l i d e l l  Cent ra l  Computer F a c i l i t y  nearby; and t h e  M i s s i s s i p p i  Test  
F a c i l i t y  ("TF) i n  southwest Mississ ippi .  The Center is now proceeding with 
the  d ixec t ion  and management of t h e  following on-going programs: 

1. The Sat.urn vehic les  which se rve  t o  launch manned luna r  and e a r t h  
o r b i t a l  missions , and very l a r g e  e a r t h  o r b i t a l  payloads. 

2. The Apollo Applications Saturn workshop mission including se l ec t ed  
scieai t i . f ic  payloads such as t h e  Apollo Telescope Mount. 

3. The Lunar Roving Vehicle,  which w i l l  provide mobi l i ty  fo r  l una r  
expl.oration. 

I n  t.he per iod ahead, MSFC w i l l  p a r t i c i p a t e  i n  Manned Space F l igh t  e f f o r t s  
on a preliminary design and design v e r i f i c a t i o n  of a space s h u t t l e  engine 
and a i r  frame, and a space s t a t i o n  module. Additional support ing s t u d i e s  
w i l l  be req,uixed fo r  t hese  e f f o r t s .  

I n  carrydng; out  i t s  management r e s p o n s i b i l i t i e s  , the  Marshal 1 Space F l igh t  
Center has developed the  c a p a b i l i t y  to:  

1. Desi.g;n and develop l a r g e  launch veh ic l e  systems, including vehic le  
syst.c!ms test  and in t eg ra t ion ,  t a i l o r e d  t o  manned and unmanned pay- 
load requirements. 

2. Desi.gn and develop s c i e n t i f i c  payloads, space s t a t i o n s ,  and systems 
required f o r  on-going and f u t u r e  space explora t ion .  

3. DeV€:LOp and i n t e g r a t e  s c i e n t i f i c  experiment payload pack,ages t o  be 
flown on Saturn/Apollo and AAP o r  subsequent missions. 

4. Conduct. systems engineer ing and o v e r a l l  systems i n t e g r a t i o n  of  
vehixles  and payloads as assigned. 

5. Technical and business  management of i n d u s t r i a l  programs involving 
spac:ct vehic les  , payloads and sys  t e m s .  
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I n  support  of its assigned programs, Marshall a l s o  maintains the  :research 
and development c a p a b i l i t y  t o  conduct advanced s t u d i e s  on launch veh ic l e  
and space s y s t e m s ,  space naviga t ion  techniques,  a s t ronau t i c s ,  arid space 
science inves t iga t ions .  Its c a p a b i l i t y  f o r  research and f o r  management 
of l a r g e  ind.us t r i a l  programs gives  t h e  Marshall Space F l igh t  Center 
highly f l e x i b l e  base f o r  space programs. 

DESCRIPTION: 

Operations of the  Marshall Space F l igh t  Center are conducted a t  th ree  
pr imary loca t ions .  

The f i r s t :  I.ocation, t h e  main Marshall Space F l igh t  Center s i te ,  is near 
Huntsvi l le , ,  Alabama, on Army property a t  t h e  Redstone Arsenal. 'The Center 
occupies 1,,797 ac res  under a nonrevocable use p e r m i t  from t h e  Army. The 
c a p i t a l  investment as of June 30, 1969, w a s  $353,942,000. 
f a c i l i t i e s  such as t h e  Redstone Arsenal A i r  F ie ld  and some u t i l i t i e s  are 
used j o i n t l y  by NASA and t h e  Army. The Huntsv i l le  l oca t ion  has deepwa te r  
access v i a  the Tennessee, Ohio and Miss i ss ippi  Rivers. 

Cer ta in  

The second loca t ion ,  t h e  Michoud Assembly F a c i l i t y ,  is located 151 m i l e s  
east of N e w  Orleans, Louisiana. The main f a c i l i t y  occupies approximately 
897 acres ,and t h e  S l i d e l l  Cen t r a l  Computer F a c i l i t y ,  a s a t e l l i t e  f a c i l i t y  
20 m i l e s  t o  t h e  no r theas t ,  occupies 14  a d d i t i o n a l  acres .  The capitail  
investment as of June 30, 1969, was $147,190,000. Michoud f a c i l i t y  space 
t o t a l s  about 3.5 mi l l i on  square f e e t ,  inc luding  the  main assembly p l a n t ,  
covering an area of 43  acres under one roof .  
management of t h e  f a c i l i t y ,  while  a support  cont rac tor  provides adm:lsistratlve 
and technica l  s e rv i ces ,  and t h e  veh ic l e  prime con t r ac to r s  produce tlie boos te r  
s t ages  a t  t h i s  loca t ion .  
Intra-Coastal  Waterway, and has  deepwater access v i a  the  Mississipp i River. 

MSFC exerc ises  overa1:l. 

The Michoud Assembly F a c i l i t y  is on t.he G l i l f  

The t h i r d  loca t ion ,  t h e  Miss i ss ippi  T e s t  F a c i l i t y ,  is i n  southwetrt 
Miss i ss ippi ,  approximately 50 m i l e s  no r theas t  of New Orleans,  Louis Lana. 
Tota l  land area is 138,870 acres of which 13,428 acres make up the  ac tua l  
test area awned by NASA. 
zone. I n  t.he bu f fe r  area, 7,558 acres are owned by NASA, and 1117,8134 ac res  
are under r e s t r i c t i v e  easement. C a p i t a l  investment f o r  t he  Mississ lppi  
T e s t  Facil.j.ty as of June 30, 1969, w a s  $276,203,000. T e s t  s tands  include a 
dual-posi t ion s tand f o r  t e s t i n g  t h e  Saturn V f i r s t  s t age  (S-IC;), and two 
s tands  fox t e s t i n g  t h e  1,000,000 pound t h r u s t  Saturn V second s t age  (S-11). 
MSFC exerc:ises o v e r a l l  management of t h e  f a c i l i t y ,  while a support  con- 
t r a c t o r  provides adminis t ra t ive  and t echn ica l  s e rv i ces ,  and the  veh ic l e  
prime cont:rac:tors are respons ib le  fo r  conducting tests on the  stands.  
s i te  has deepwater access f o r  t r anspor t ing  l a r g e  boos te rs  v i a  the Pearl 
River and t h e  Intra-Coastal  Waterway. 

The remaining 125,442 acres are held as a b u f f e r  

The 
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The t o t a l  c a p t t a l  investment of the  Marshall Space F l ight  Center, including 
fixed a s s e t s  : L a  progress and contractor-held f a c i l i t i e s  a t  var ious locs t ions ,  
a s  of June 30, 1969, was $943,682,000. 

SUMHARY OF R E S ~ ~ C E S  REQUIREMENTS: 

1Funtct ions .--- 

Travel.......................... 

Autometic data  processing.. ..... 
F a c i l i t i e s  .services............. 

Technical services. .  ............ 
Administratlve support.......... 

Total ,  fund requirements.. .... 

FUNDS - 
1969 - 

$ 91,466,000 
2,119,000 

5,908,000 

8,377,000 

1,627,000 

6.837.000 

$116.334.000 

PERSONNEL 

1969 - 
1. PermaneptPosi t ions by Program: 

--- Manned Space Pl ight  

ApOiio. . .  ....................... 3,181 
Space f l i g h t  operations......... 1,276 
Advanced missions............... 133 

Space Science and Applications 

Physics and astronomy........... 15 
Lunar and planetary exploration. 7 
Bioscience...................... 3 
Space appl ica t ions  .............. 2 

--- Advanced Research and Technology 

Basic research.................. 33 
Space vehicle  systems........... 186 
Human f a c t o r  systems............ 5 
Nuclear rockets................. 6 
Aeronautical vehicles........... 1 

10 T r a c k i s  and Data Acquisition.. ... 
Technollogy Utilization............ 12 
--A 

Subtotal ,  pos i t ions  by program.. 4.870 

1970 - 
$ 99,063,000 

2,407,000 

7,198,000 

7,167,000 

1,377,000 

4.485. ooo 
$12 1.697.000 

1970 - 

2,531 
1,744 

123 

40 
15 
3 
5 

41 
2 2 1  

13 
25 

7 

14 

14 

4.796 

- 

1971 - 
$ ~ F I  ,685 , ooo 

#I, 042 , OOiE 

2,517,000 

!l,341,000 

'I. ,459,000 

- h.631.00Q 

$124! .675 . OOQ - 

197 1 -- 

1 I 400 
2,753 

123 

34 
15 
3 
5 

48 

38 

275 
16 

13 

14 

14 

4,.751 

-- 
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1971 .- 1970 - 1969 - 
2 .  I n d i r e ( s P o s i t € o n s :  

Director and s t a f f . .  . . . . . . . . . 81 79 7 a1 

Reswarch and development support 508 - Adml.ni ot  r a t  Lve support . 690 640 6 34 
48 01 48 9 

Sul,total,  i n d i r e c t  p o s i t i o n s . .  .. 1.279 1.208 -1 .184, 

.-1 

5.935,  
.-1 

6.004 - Total , ,  permanent p o s i t i o n s . .  . . . 6.149 - 

375-945 C, - 70. 9 
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4522 
45% 
4561 
4 X  
4 x 3  
4% 
8-4539 
454c 
45d1 
457c 
4564 
4514 
4 9 2  

MARSHALL SPACE FLIGHT CENTER 
SITE PLAN 

54 HEADQUARTERS AREA jj 

75 i 2 d i  C E M R A L  COMMUNICATIONS FACILITY 56 
96 4241 STORAGE BUILDING j i  
77 S-42M BbTLER BUILDING (STORAGE AND SHOFSI 58 
99 5 -4251  SUPPORT SERVICES E Q U I P M E M  SHED 59 
1 Y  4250 TECHNICAL SERVICESOPERATIONS B L l L D l N G  6 P  

Icu 4249 SUPPORT SERVICES OPERATIONS AND MEUICAL CEMER bi 
101 4832 C E M R A L  LABORATORY AND OFFICE B L I L D I K G  .- 
1U2 42!32 PROJECTENGINEERING B l l l L D l N G  h? 
i -3  4x1 E N G I N E R I N G  AND ADMINISTRATION BUILDING 64 

65 
66 
67 

LAB AND SUPPORT AREA 
38 4028 LOW IEMPERATURE TEST FACIL ITY  
39 4622 LIQUID HYDROGENTEST PAD 6a 
41 4623 ACCELERATOR AND TEST CELL FACILITY 51 
4 1  4624 HYDROGEN PEROXIDE STATION , "  
42 4 C 5  NON-DESTRUCTIVE TEST LABORATORY il  

4723 
4711 
4112 
4727 
4728 
47c7 
4 7 v  

. 
4146 
4741 
4732 
4733 
4x16 

*::; 

4332 

4312 

*,I> 

MATERIAL  EST LABORATORY 
PREC I S  ION M A C H I M  SHOP 
FIELD OFFICE S L l L D l N G  
h I A C H I K  SHOP AND OFFICE BUILCIHG 
E Q U l P M l U T  TEST SHOP 
C O M P O K M  HANGER R HYDROSTATIC TEST 
HIGH ALTITUDE TEST FACIL ITY  
L I Q U I D  P R O P E L I A M  I E S T  SUPPCDT lLPl'!C 
A I D  CCh'PDESSOO STATIOY 
OFFICE, T E S T D I V I S I O N  
BERYLL IUh l  FACIL ITY  
W I N D  TUNNELFACILITY 
VACUUM TANK FACIL ITY  

48 
A9 
I ?  

51  
>1 
5) 

SUPPORT OFFICES 

C " X K  T U ~ 2 L L  FACILIT',' 
OFFICE ~ ~ I ~ D I N G  

77 5 4 4 7 9  

79 8-4410 
8C 4492 

8-4755 VEHICLE C O M P O M N I S  HANGER 
5-4752 C O h l P O K M S  AND SUBASSEMBLY ACCEPTAYCE BLDG. 78 M7h 
4 1 B  A S S I M 2 L Y  AND INSPECTION HANGER 
416C SURFACE T R E A T M N  F A C l L l l ?  
S - q 7 k  C-,hlOCK-UP SHELTtH R I  4415 
4 i ( ,  A S S t h l o l l  SHGP ANb HANGER 82 4Ag3 

STZLCTURAL I E S T I V G  LABORATORY STORAGE 
ENVIRONMENTAL TEST LABORATORY 

F I N A N C I A L  MANALEMENTUFFICE BUILDING 
COhlPUTATlONlAC P LABORATORY 
ClllnANTF ANO rnMRnl R l l I l n l N G  A 5 T R I O N I T F  I A B  
STORAGE SHED 
A C C t l i R A T l O N  AND E W I K C N h E M A L  EST FACIL ITY  
AUTOMATIONCHECKOUT WILDING 
ELECTRICAL SYSTEM LABORATORY 
H A I A K D O U )  C P t K A l  I O Y S  LABURAlORr  
h lACHlNL  AND SHECT h lE lAL  SHOP 

TEST 

STORAGE AND OFFICES 
GSE LABORATORY 
E %  I NEE R I NG AND h l A C H l  NE SHOPIOFFICE 
STORAGE BL ILDING IQUONSETI 
STORAGE B P l L D l N G  IOUONSETI 
OPERATIOhS SUFPCkT B I l I L Z l h G  
TECHNICAL GUCUh i lhTAT lCN C E W R  

AREA 
WEST AREA 

F - !  ENGINE TEST STANU 
S A T b h h  STATIC TEST STAhC I S - I C )  

JUPI IER "H0P"TEST STAND 
P I I M P  Hfl l l5F 
T i  ST > I V I  5 ION I Y G  I NEERl NG Bll  I L D  I NG 

EAST AREA 
ENGIMERING BUILDING 
B O l L l K  HOUSE AND P U M P  S T A l l O %  
DEIONIZED WATER TREATMENT P L A M  

ADVANCED SATURN DYNAMIC TEST STAND 
TEST STAND ILOX-LH2 COMPONEMS)  
TEST STAND (LOX-RP COMPONENTS1 
CONTROL AND SERVICE CEMER 
DYNAIAIC TEST STAND ISATUPS IIIPI 
C C A ' P C Y M S  TEST L A W R A T C R Y  
F-1 TUPBO E S T  FACIL ITY  
TEST PRLPARATlOPi BUILDIM; 
ACOUSTIC MODEL TEST FACI.ITY 
CONTROL BUILDING 
BLOCKHOUSE 
POWER PLANT TEST STAND IH-1 ENGINE1 
LIQUID HYDROGEN FACIL ITY  I S - I V B I  
STATIC E S T  TOWER 15-11181 

TEST SUPPORT AREA 
GSE TEST COhTKOL CEaNTER 
H I G H  PRESSUEE FLUID TEST FACIL ITY  
<ljDDQl7T RlJI?DlNT: IN? UbpClQlZATlnN F A C l  

PCilLER HOUSE 
GAS STORAGE &COMPRESSOR BLDG 
ENGl FX PREPARATION BI! ILD ING 
5ATI IRN V GSF ASSEMBLY BU ILDING 
C O M P O N M S  SUPPORT BUILDING 
S U B ~ S I O R E S  BUILDING 
TECHNICAL SYSIEMS WAREHOUSE 
SHOP B L l L D l N G  IOUONSETI 
i R A k S P O R T A T l O k  hAlvGER 
A - - A P M Y  51 ILDIt.GS 



MICHOUD ASSEMBLY FACILITY 

MANUFACTURING AND ASSEM M Y  
I 303 LOOSltZ HAkGAiR 
2 103 MANUFACTURING 
3 111 LABORATORY 
4- I 104 BATTERY CHARQING I STORAGE 
5 207 BOILERHOUSE 
6 202 COOUNGTOWER 
7 220 VEHICLE COMPONENT SUPPLY 
8 203 MAINTENANCE SUPPLY 
9 221 HAZARDOUS MATERIAL STORAGE 9 TEST FACILITIES 

420 S-IC STAGE TEST I CHECKOUT FACILITY 
404 HIGH PRESSURE TEST FACILITY 

N ro 

12 110 VERTICAL ASSEMBLY I HYDROSTATIC TEST 
13!,30 SYSTEMS ENQIMUNG 

14 350 OfFlCE AND ENQINEERING BUILDING 

16 320 CONTRACTOR SERVICES BUILDING 
17 101 ADMINISTRATION 
18 102 ENQINEERINQ 
19 301 MAINIENANQSHOP 

- 5  I -3.' C A q n l . ;  

I 
TRANSPORTAM, UnuTlfs & MIX 
20 4)O SATURN BARGE DOCK 
21 I GUARD HOUSE 
22 450 MAIN PUMT STATION 

23 
24 
14 
26 
21 
?I 
29 
30 
31 
31 
33 

201 PUMP STATION NO 1 
304 PUMP STATION NO 3 
143 PUMP STATION NO 4 
WB WEST MASTER SUBSTATION 
121 MAIN SUBSTATION 

CHEMICAL WASTE LAGOON 
403 119 SALVAGE PAINT SHOP YARD 

105 TRANSPORTATION 
' ELEVATED WATER TOWER 
1 SATURN BOULEVARD EXTENSION 



MISSISSIPPI TEST FACILITY 
SITE PLAN 

SATURN V TEST COMPLEX 
1 4220  SATUUN E K  S I A I l C  TESI FAC. (DUAL ?OStTION) 
2 4210 I - I C  TEST CONTUOC CENIEU 
3 4122 I-ll ?051T1011 A-2 
4 4110 I-Il TEST CONTROL CENTER 
5 4120 2-11 ?OSlTlON A-1 

ip9 DCi* *cBuiiiiion ~ ~ n i ~ ~  
3305 H I G H  ? l E S S U U E  GAS COM?UESSOU FACILITY 

R?-1 STOUAGE AND TUANSFEU AUEA 
LH2 TUANSFEU AUEA 

10 LOX STOUAGE A N D  TRANSHU AUEA 
11 I 4 4 0 0  HI ?U WATEU STORAGE. CUM?. 4 DISTU SYSTEM 

ENGINEERING AND ADMINISTRATION COMPtEX 
1201 COMMUNICATIONS 4 TELE?HONE BUILDING 
1200 TEST A l E A  COUTUOL CEUTEl  
1000 DATA HANDLING CENTEU 
1100 ENGINEERING AND ADMINISTUATION BUILDING 

16 I105 ELECIUONICS I N S I t  C, MATEUIALS LAB 
17 1llO SONIC YEASUUING FACY - ACOUSIIC LAB 
1 1  1201 SONIC YEASUUING FACIL - YEIEOUOLOGY LAB 
19 I 3204 CENIUAL H E A I I N G  CLAN1 

INDUSTRIAL COMPLLX 
?n @!an C O M P O M N I I  SLLY!CE FAC!L!IT 
21 2101 EYEtGENCY SEtVICES BLDG. 
22 2201 SITE YAIN lENANCE BLDG. 
23 2205 TESI YAINIENANCE BLDG 

25 2203 I W F L A Y Y A I L E  Y A I E t I A L  SIOUAGE 
26 2204 WAtEHOUSE 
27 2105 YOBllE EOUICMENI O?EUAIION BLDG. 
2 1  3202 S - K  S lAGE SlOUAGE BUILDING 
2 9  3203 S-It SIAGE SIOUAGE C, C / O  FAC. 
3 3  320: C t Y C C E W C  S A l C E  i F t V i i i  8G:LD:KG 
31 I 3102 SECUUITY CONTUOL FACILITY 

24- I zzez Cc*.?gLJzL! f % : s D f t  $:.zP*.;f 

TRANSPORTATION & MISC. 

33 2402 UP-1 TCANSFEt DOCX 
34 2315 N A V I G A T I O N  LOCK 4 BtIDGE 
3S * BOOSTEU TUANSFEt DOCK 
36 '1 CRYOGENIC DOCK 4 CANAL EXTEN 
371 2401 CONSTUUCTION DOCK 

RAILUOAD 4 SWITCHING Y A t D  





RPM
 2-32 

375-9.15 
0
 - 711- 

10 





RPM
 2-34 



.. .. .EL'- 

- .  

1. MAINTENANCE SUPPI Y 
2. HAZARDOUS MATLS 
3. VEHICLE COMPONENT SUPPLY 
4.  BOILER PLANT 8 FUEL TANKS 
5. BATTERY CHARGING 

e 5. COOLING TOWER 

& 8 i ! q f M i C A i  W A S T E  iiijiiivOiR 
1 ! . I C L I . - . f i * , ,  

i . L i t G i i X A  i VK i 3 
h) 

9. 
10. 
11. 
12. 
13. 
14. 
i>. 

16. 

- -  

CHRYSLER FAB AREA (S-le) 
BOEING FAB AREA {S-IC) 
ENGINEERING BUILDINGS 

17. CAFETERIA 
18. CONfRA(f0R SERVICES BLD6 
19. STAGE TEST 8 CHECK OUT 





RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1971 ESTIMATES 

GODDARD SPACE FLIGHT CENTER 

MISS I ON : 

The Goddard Space F l i g h t  Center ,  e s t a b l i s h e d  i n  1959 as t h e  f i r s t  rilajor 
United S t a t e s  l abora to ry  devoted t o  t h e  i n v e s t i g a t i o n  and exp lo ra t ion  of 
space,  conducts a wide-ranging program of experimentat ion i n  t h e  spact! s c i ences  
and space app l i ca t ions .  As a r e s u l t ,  Goddard Space F l i g h t  Center  has  
developed many diverse c a p a b i l i t i e s :  t h e  management of complex s a t e lUte  
p r o j e c t s ;  t h e  development of wholly i n t e g r a t e d  s p a c e c r a f t ,  ranging from 
systems engineer ing to development, i n t e g r a t i o n ,  and t e s t i n g ;  the devt!lopment 
and ope ra t ion  O E  sa t e l l i t e  t r a c k i n g  networks; d a t a  a c q u i s i t i o n  and an:tlysis ; 
and s c i e n t i f i c  research t o  inc lude  both t h e o r e t i c a l  s t u d i e s  and t h e  dwelop-  
ment of many s i g n i f i c a n t  s c i e n t i f i c  experiments flown i n  s a t e l l i t e s .  

Although t h e  major i ty  of Goddard Space F l i g h t  Center ' s  personnel  are a t  the: 
Greenbelt  s i t e ,  o t h e r  personnel  are loca ted  a t  t h e  Goddard I n s t i t u t e  f o r  
Space S tud ie s  i n  New York C i t y ,  and throughout t h e  world, managing the! opera- 
t i o n  of sa te l l i t e  t r a c k i n g  and communications network s t a t i o n s .  

Goddard Space F l i g h t  Center  is re spons ib l e  f o r  t h e  management of communi- 
c a t i o n s  and meteorological  s a t e l l i t e  programs, such as t h e  A p p l i c ~ a t i o i ~ s  
Technology and Nimbus S a t e l l i t e s ;  t h e  management of s c i e n t i f i c  sa te l l : i , t e  
p r o j e c t s  t o  inc lude  t h e  Orb i t ing  Geophysical (OGO), Orb i t ing  So1a.r (O!iO), and 
t h e  Orb i t ing  Astronomical (OAO) Observa tor ies  and t h e  Explorer  series ; pro jec t  
management of N.ASA's Delta launch v e h i c l e ;  management and o p e r a t i  on oIf two 
worldwide t r ack ing  and d a t a  a c q u i s i t i o n  networks, t h e  Space Tracking ilnd Data 
Acqu i s i t i on  Nefxork and t h e  Manned Space F l i g h t  Network; and t h e  devetopment 
of t h e  sounding r o c k e t  program. 

During 1969, twenty-two major s p a c e c r a f t  launchings were conducted by NASA 
of which fou r t een  were d i r e c t l y  managed by t h e  Goddard Space F l i g h t  Center.  
Of t h e  remaining e i g h t  missions,  i nc lud ing  fou r  Apollo f l i g h t s ,  two Miiriner 
space probes and two s c i e n t i f i c  sa te l l i tes ,  Goddard played a major dalra 
a c q u i s i t i o n ,  t r ack ing  and/or  launch v e h i c l e  management ro l e .  

Major Goddard achievements dur ing  t h e  y e a r  included:  

S c i e n t i f i c  S a t e l l i t e s  - Launch of t h e  s i x t h  and last  s p a c e c r a f t  i n  t h e  
Orbi t ing  GeopGs ica l  Observatory (OGO) series, b r ing ing  t o  more than  L20 
i n d i v i d u a l  experiments o r b i t e d  i n  t h e  series t o  conduct i n t e r - d i s c i p l i n a r y ,  
t ime-correlated s t u d i e s  of Earth-Sun r e l a t i o n s h i p s ;  launch of two Orb t t ing  
S o l a r  Observa tor ies  (OS0 5 and OS0 6) ,  t o  cont inue  t h e  p ioneer ing  s o L n  
s t u d i e s  dur ing  t h e  c u r r e n t  s o l a r  cyc le ;  launch of t h e  Goddard-built Explorer  
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4 1  ( In t e rp l ane ta ry  Monitoring Platform) t o  continue a highly success fu l  series 
designed pr imari ly  t o  study t h e  Ear th ' s  magnetosphere; completion of rfirst 
year operat ion of Orbi t ing  Astronomical Observatory (OAO) I1 providinyt the m o s t  
prolonged astronomical observat ions above the  Earth 's  atmosphere ever  
conducted. 

Internat ic lnal  S c i e n t i f i c  S a t e l l i t e s  - An increas ingly  important mi:!ssion f o r  
t he  Center i s i t s  r e s p o n s i b i l i t y  f o r  car ry ing  out  t he  i n t e r n a t i o n a l  coopera- 
t i v e  space program under NASA auspices.  
s c i e n t i f i c  sa . te1 l i tes  were success fu l ly  launched. These included t h e  
Canadian-built I n t e r n a t i o n a l  S a t e l l i t e  f o r  Ionosphere S tudies  (ISIS) 1; a 
spacecraf t  f o r  t he  European Space Research Organization (ESRO) t o  stuliy 
ene rge t i c  p a r t i c l e s  i n  space; t h e  f i r s t  sa te l l i t e  i n  a cooperat ive program 
with the  Federal  Republic of Germany c a l l e d  Azur I t o  make measurements of 
t he  Earth 's  r a d i a t i o n  b e l t ,  t he  aurorae and solar p a r t i c l e  events.  
Addi t iona l ly ,  numerous sounding rocket  launchings w e r e  conducted i n  
cooperation with s c i e n t i s t s  throughout t he  world, o f t en  from fore ign  
launch s i t e s ,  

During the  year  t h r e e  i n t e r n a t i o n a l  

Applicati.ons S a t e l l i t e s  - Goddard is t h e  primary NASA Center for weather, 
c o m u n i c a t i c k c a n d  Earth resources  satel l i te  e f f o r t s .  During the  year  the  
t h i r d  Nimbus research and development spacec ra f t  w a s  success fu l ly  launched 
car ry ing  seve ra l  advanced weather sensing devices which may eventual ly  
provide t h e  technology t o  make poss ib l e  long-range computerized weather 
pred ic t ions  on a g loba l  b a s i s ;  two o t h e r  weather sa te l l i tes  i n  t h e  TIROS 
Operational System w e r e  o rb i t ed  f o r  the  U.S. Weather Bureau. I n  the  
communications area two synchronous o r b i t  satell i tes were launched f a r  t he  
Communications Satell i te Corporation, and t h e  f i r s t  Br i t i sh -bu i l t  Skynet 
m i l i t a r y  communications sa te l l i t e  w a s  successfu l ly  placed i n  synchronous 
o r b i t .  A mii-jor milestone w a s  achieved with the  i n i t i a t i o n  of a progiam f o r  
development of t h e  f i r s t  two U.S. Earth Resources Technology Sa te l l i t es .  

Sounding -A- ICotzkets - During 1969 more than 120 sounding rocket  1aunc:hings were 
conducted by Goddard, br inging to  more than 1,270 the  number of 1aunc.hings irr 
t he  program .since 1959. 

Tracking and Data Acquis i t ion  - The Goddard-managed Space Trackinp, and Data 
Acquisition-Network provided communications and t racking  coverage f o r  a l l  
of NASA's slcieintific and app l i ca t ions  satellites launched during t h e  year. 
The Manned :Space Fl ight  Network provided g loba l  t racking  support  f o r  four  
Apollo manned € l i g h t s ,  inc luding  the  h i s t o r i c  f i r s t  landing of man 011 the  
Moon during Apsollo 11. 

DESCRIPTION : 

The Goddard Space F l igh t  Center,  loca ted  15  m i l e s  no r theas t  of Washington, 
D.  C. a t  Greenbelt ,  Maryland, is s i t u a t e d  on a 554-acre main site. Three 
a d d i t i o n a l  p l o t s  of 639 acres comprise t h e  remote site area and conta in  the  
Goddard Antenna T e s t  Range, t h e  Goddard Opt ica l  F a c i l i t y ,  t he  Propulsion 
Research F a c i l i t y ,  t h e  Magnetic F ie lds  Component T e s t  F a c i l i t y ,  t he  
At t i t ude  Control  Test F a c i l i t y ,  and t h e  Network Training and T e s t  Faicil i ty.  
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The t o t a l  c q i t a l  investment f o r  t he  Goddard Space F l ight  Center, including 
f ixed asset11 i n  progress and cont rac tor  held f a c i l i t i e s  a t  var ious  lcications 
as  of June 30, 1969, was $563,331,000 (includes c a p i t a l  type f a c i l i t i e s  of 
the  MSP and !;TADAN network and o t h e r  support ing a c t i v i t i e s  including 
equipment aimard sh ips  and a i r c r a f t )  . 
SUMMARY OF IU3SOURCES REQUIREMENTS: 

FUNDS - 
1969 - Functions - 

 personnel...............^...... $56,252,000 

Travel......................... 1,665,000 

Automatic data  processing...... 5,987,000 

F a c i l i t i e s  services............ 4,825,000 

Technical services............. 967,000 

Administrative support......... 3,531.000 

Tota l ,  fund requirements... .. $73.227.000 

PERSONNEL 

1. Permanent Pos i t ions  by Program: 

--- Manned Space F l ight  

Space Science and Applicat ions 

Physics and astronomy............ 
Lunar and p lane tary  exploration..  
Bioscience....................... 
Space appl ica t ions  ............... 
Launch vehic le  procurement....... 

1970 

$68,728,000 

2,265,000 

5,042,000 

4,472,000 

801,000 

3,464,000 

$84,772,000 

- 

- 1969 

5 
1 

1,245 
104 
11 

445 
43 

- 1970 

1,334 
117 

5 
476 
41 

1971 

$70,929,000 

2,584,000 

5,723,000 

4,048,000 

796,000 

I- 3,590.000 =,, 6 7 O, 000 

- 

'197 1 .,- 

1,237 
104 

5 64 
41 

--- 
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- 1969 - 1970 -8- 1.971 

1. Permanent Pos i t i ons  by Program (Cont'd.): 

Advcinced Research and Technolow 

2 .  

Barsic: research..  .................. 
S ~ J W C !  veh ic l e  systems. ............ 
Ellc~c1:ronics systems.. ............. 
Human f a c t o r  systems. ............. 
Spiace! power and electric 
propuls ion systems.. ............. 

Chcmlical propulsion..  ............. 
Traclcinn and Data Acquis i t ion.  ...... --- 

!iubtotal ,  p o s i t  ions by program.. 

- Ind ire?& P o s i t  ions  : 

Dirwtor and s t a f f . .  ................ 
AdmLaicitrative support.............. 
Research and development support  .... 

Subto ta l ,  i n d i r e c t  pos i t ions .  ..... 
Total, ,  permanent pos i t ions .  ........... 

2 2 3 
60 48 54 
60 83 92 

1 --- --- 
45 36 44 
13 5 6 

888 

2 -862 3.035 -, 31 . 036 

-I- 
884 - 82 8 - 

16 16 16 
8 2  6 94 1 942 

4 18 42 O 437 
-I- - - 

1.279 1.377 -, 1.376 
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G O D D A R D  SPACE FLIGHT CENTER 
FISCAL YEAR 1971 ESTIMATES 
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RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1971 ESTIMATES 

WALLOPS STATION 

MISSION: 

Wallops S t a t i o n  is  pr imar i ly  an opera t iona l  base f o r  launching, rocl:ets, 
sa te l l i tes ,  space probes and o the r  s c i e n t i f i c  experiments and for conclucting 
ae ronau t i ca l  research.  Its b a s i c  mission is t o  prepare,  assemble, laitnch, 
and t r ack  space veh ic l e s  and t o  acqu i r e  s c i e n t i f i c  da ta .  The facil i t : i .es of 
Wallops S t a t i o n  are used by s c i e n t i s t s  and engineers  from the  l abora to r i e s  
and research cen te r s  of NASA, o the r  government agencies ,  col leges  ancl 
u n i v e r s i t i e s ,  and t h e  world-wide s c i e n t i f i c  community. Wallops S t a t i o n  
personnel assist these  s c i e n t i f i c  research  teams with t h e i r  p ro j ec t ;  tlevelop, 
as necessary,  s p e c i a l  types of instrumentat ion and equipment t o  c:omph:ment 
t h e  missions; and manage NASA sponsored research p ro jec t s .  Research i t t  

Wallops is d i r ec t ed  toward gather ing information about the  Earth 's  atiiosphere, 
i ts  near-space environment, and i n  t h e  f i e l d  of aeronaut ics .  

I n  add i t ion  t o  support ing t h e  rocket-propelled experiments, Wallop:; uses 
i t s  f a c i l i t i e s  f o r  many o the r  research  p r o j e c t s ,  such as space cctmponcmt tests 
u t i l i z i n g  he l i cop te r  o r  a i r c r a f t  drops,  he l i cop te r  and a i r c r a f t  no ise  
abatement p r o j e c t s ,  slow speed landing techniques fo r  j e t  a i r c r a f t ,  aiiti-skid 
tests on grooved runways, V/STOL terminal  area research ,  co l l i s i cm avoidance 
program, and laser and r ada r  t racking  of a i r c r a f t  and satell i tes.  A ? , )or t ion 
of Wallops' e f f o r t  is  devoted t o  NASA's program of i n t e r n a t i o n a l  coopczration 
i n  space research.  S ix ty  coun t r i e s  have s e n t  r ep resen ta t ives  t o  observe 
operat ions and procedures. Wallops has a s s i s t e d  1 7  of these  couritrie:; with 
t r a i n i n g  of personnel,  a c t i v a t i o n  of t h e i r  launch s i tes ,  o r  1aunc:hing t h e i r  
experiments. Wallops' mission a l s o  includes management of s e v e r a l  N&;A 
sponsored p r a j e c t s ,  such as the  Orbi t ing  Frog Oto l i th  (OFO) p ro jec t ,  ithe 
Experimental Inter-American Meteorological Rocket Network (EXAMETNET) , the  
1970 Solar  Ec l ipse  p r o j e c t ,  t h e  German barium p ro jec t ,  a Bio-Space 
Technology Training Program f o r  b i o s c i e n t i s t s ,  opera t ion  of remote s i t e  
launching and t racking  f a c i l i t i e s ,  and an Arctic launch s i te  a t  Poin t  Barrow, 
Alaska. 

I n  the  ea r ly  years ,  research a t  Wallops w a s  concentrated on obtaining 
aerodynamic data a t  t r anson ic  and low supersonic  speeds as p a r t  of t he  e f f o r t  
t o  pene t ra te  t h e  sound b a r r i e r  of f l i g h t .  Today, t he  f a c i l i t y  is obtaining 
s c i e n t i f i c  da.ta about t h e  atmosphere and t h e  space environment u t i l i z  ing 
launch vehic les  ranging i n  s i z e  from the  s m a l l  Arcas and Hasp meteorological 
rocke ts  t o  the  72-foot Scout with o r b i t a l  capab i l i t y .  Twelve s a t e l l i t e s  have 
been launchecl. Wallops has launched more than 7,500 research  vehicleo 
cons i s t ing  of' from one t o  seven s t ages  i n  t h e  quest  f o r  s c i e n t i f i c  kmwledge. 

Wallops S t a t i o n ' s  achievements during the  pas t  calendar  year :Lnclude: the  
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launching of 309 sounding rockets ,  conducting the  f i f t h  annual Bio-Space 
Technology Training Program, launching t h e  l a s t  i n  a series of four Gravi ty  
Preference eKpcriments, t he  5 1/2-t0n Astrobee cosmic r a d i o  noiee experiment,  
the  Aerobee 350 a r t i f i c i a l  auroras  experiment, t he  Pacemaker ma te r i a l s  
experiment, and the  f i r s t  t w o  launching8 of t h e  Canadian Black Brant I I l B  
vehic le .  Four 175-foot diameter research  bal loons were launched wi th  a 
v a r i e t y  of eKpcsriments on board i n  a j o i n t  AFCRL/NASA pro jec t .  
recovery team successfu l ly  completed another  a e r i a l  recovery. Olne hrindred 
fo r ty - f ive  €oreign na t iona l s  represent ing  18 coun t r i e s  v i s i t e d  t h e  
i n s t a l l a t i o n  to  observe i t s  opera t ions  or seek a s s i s t a n c e  i n  es tab l i i ih ing  
a sounding roclket f a c i l i t y  of t h e i r  own. 

Wallops a i r  

DESCRIPTION: 

Wallops S t a t i o n  includes th ree  sepa ra t e  a reas  on t he  A t l a n t i c  Coar:it of 
Virgin ia ' s  e a s t e r n  shore: t he  main base (formerly Chincoteague Naval1 A i r  
S t a t i o n ) ,  the  Wallops I s land  launching s i t e  and t h e  Wallops mairiland, The 
adminis t ra t ive  o f f i c e s ,  t he  range con t ro l  cen te r ,  support  shops and the  
main te lemetry bui ldings a r e  located on the  main base. Wallops I s l and  is 
about seven miles southeast  of t he  main base and i s  connected t o  the  main- 
land by a causeway and bridge. The i s l and  is about f i v e  miles  long m d  i t s  
widest  point i s  only one-half m i l e .  Located on the  i s l and  a r e  rocket  
s torage  bui ld ings ,  blockhouses, assembly shops and the  launch sites. The 
Wallops mainland i s  a one-half m i l e  s t r i p  west of t he  i s l and  and hourlies 
the  radar  and o p t i c a l  t rack ing  sites. An a d d i t i o n a l  Wallops holding is 
the  E a s t v i l l e  t racking  s i t e  located about 50 m i l e s  south of Wall.ops l i t a t ion .  

Wallops ,Station, t o t a l i n g  6,561 ac res ,  c o n s i s t s  of 2,313 acres  on the  
main base; 3,000 acres  on Wallops I s l and ,  108 ac res  on the  mainl.and .track- 
ing s i t e ;  and 1,140 acres  of unusable marsh land. The E a s t v i l l e  t r ack ing  
s i t e  c o n s i s t s  of an add i t iona l  53 acres  of government-awned proper ty .  The 
t o t a l  c a p i t a l  investment a t  Wallops S t a t i o n ,  inc luding  f ixed  a s s e t s  Ln 
progress  and con t r ac to r  held f a c i l i t i e s  a t  var ious  loca t ions  a s  of 
June 30, 1969, was $108,521,000. 

SUMMARY OF RESQURCES REQUIREMENTS: 

FUNDS - 
1969 b n c t  ions - 

Personnel..... .................... $5,601,000 

Travel........................,.... 117,000 
Automatic data  processing......... 79,000 
F a c i l i t i e s  services............... 2,272,000 
Technical services................ 51,000 

Administrative support............ 982 a 000 

Total ,  fund requirements..... ss.ln3.nnn 

1970 
7 

$6,2 66,000 

157,000 
62,000 

2,212,000 
59,000 

789.000 

&isw!!2 

'1971 
.I- 

$6,848 O, 000 

175,000 
65,000 

2,:!05,000 
58,000 

-I 1308 000 

%;- 
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PERSONNEL 

1. Permanent Pos i t ions  bv Program: 

Space Science and Applications 

Physics and astronamy.............. 71 
Bioscience......................... 17  
Space applications................. 18 
Launch vehic le  procurement......... 1 

Advanced Research and Technology 

Space vehic le  systems.............. 7 
Electronics  systems................ 8 
Human fac to r  systems............... 8 
Aeronautical vehicles.............. 9 

118 --- Tracking and Data Acquisit ion.  . . . . . . . - 
Subtotal ,  pos i t ions  by program... 257 

2.  I nd i r ec t  Posi t ions:  

Director  and staff................... 6 
Administrative support ............... 95 

126 Reseaxch and development support..... - 
Subtotal, i nd i r ec t  postt tons,  . . . . . . - 227 

Total.,, permanent posit ions. .  , . . . . . . . . . . - 484 - 

71 71 
17 1 '7 
18 2 115 
1 1 

6 6 
95 95 

130 
-1- 

130 - 
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--- 
S'I'AFFING CHART 

70 71 

FLIGHT TEST DIVISION 
70 71 
- C Y  By 

GS-15 2 2 
GS-14 6 6 
A l l  Other GS 128 134 
Wage Board 1 1 - 2  
T o t a l  Permanent 147 147 

Excf:p ted  
GS-16 

- 
4 

CY BY 
2 2  
1 1  

- -  

> 

ADMINISTRATIVE MANAGENENT 
DIVISION 70 '71 

C Y  BY 

cs-15 1 1  
GS-I 4 1 1  
A l l  Other G:; 92 9 2 -  
Wqe Board 11 

T o t a l  Permanent 95 95 

- -  r 

GS-15 9 9  
GS-14 22 22 
A l l  Other  CS 374 3% 
Wage Board - 80 2 3  
T o t a l  Perm ner t 488 188 

- 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 1 - 1  WALLOPS STATION -I 

ORGANIZATION AND STAFFING CHART 

1 DIRECTOR 
CY BY - -  

Ekcepted 2 2  
GS-15 1 1  
GS-14 :r 1 

2 2  A l l  Other GS -- - 
T o t a l  Permanent 6 6  

.A -I 

F M G E  ENGl NEERING 
1)IVISION 70 71 

- C Y  By 

GS-16 1 1  
GS-15 L L  
cis-1 4 1 .: 11, 
A l l  Other GS 80 a6 

T o t a l  Permanent 105 105  

II7lSIOI 70 71 
C Y  - I GS-15 1 1  

GS-1 L 0 i l  

A l l  Ol.her GS 6 6  ?( 
68 st Wage Board 

T o t a l  Pernanent 135 135 

- 

1 
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WALLOPS STATION LOCAITIOM 

375-51.15 0 - 70 - 12 
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Tracking Radar F a c i l i t i e s  on Wallops Mainland 





RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1971 ESTIMATES 

AMES RESEARCH CENTER 

MISSION: 

The progrii~as a t  t h e  A m e s  Research Center are d i r e c t e d  a t  r e sea rch  and 
development :in 1:he f i e l d s  of a e r o n a u t i c s  and s p a c e c r a f t  technology as 
w e l l  as app1:ication t o  n a t i o n a l  needs of t h e  new sc i ence  and technolop,y 
growing out  of t h e  aerospace program. I n  c a r r y i n g  out  t h i s  mission, t h e  
Center works lclosely with t h e  aerospace and educa t iona l  communities i r i  an 
e f f o r t  t o  talc(? f u l l  advantage of t h e  n a t i o n ’ s  manpower c a p a b i l i t i e s .  More 
s p e c i f i c a l l y ,  t h e  A m e s  Research Center has ,  i n  a d d i t i o n  t o  t h e  t r a d i t j  onal 
r e sea rch  m i s s  ton i n  t h e  phys ica l  s c i e n c e s ,  a major r e sea rch  responsibj  l i t y  
i n  t h e  l i f e  and space sc i ences  , f l i g h t  p r o j e c t  management r e s p o n s i b i l j  t y ,  
and t h e  o p e r a t i o n a l  r e s p o n s i b i l i t y  f o r  t h e  NASA Convair 990 a i r c r a f t  t o 
conduct a i r b o r n e  s c i e n t i f i c  experiments. 

This :instiI.llation has f l i g h t  p r o j e c t  management r e s p o n s i b i l i t y  :€or 
t h e  Pioneer pro:ject. 
ena i n  imterp Lane t a r y  space from a n  unmanned s p a c e c r a f t  . Pioneer provides  s c i e n t i f i c  observat ions of phenom- 

Research :in t h e  phys ica l  s c i ences  inc ludes  s t u d i e s  i n  atmosphere eritry 
and envi  ronmt?atal physics  , guidance and c o n t r o l  systems , and aeronaut j  cs. 
The work i n  e n t r y  and environmental physics  inc ludes  b a s i c  s t u d i e s  of t h e  
physics of high-temperature gases ,  t h e  s t a b i l i t y ,  c o n t r o l ,  and perforniance 
of a wide range of s p a c e c r a f t  con f igu ra t ions  , and of materials and s t r u c t u r e s  
f o r  spacec ra f t .  I n  t h e  area of gas physics,  p a r t i c u l a r  emphasis is placed 
on problems iu;sociated with f l i g h t  i n t o  e a r t h  and o t h e r  p l ane ta ry  a t m c  spheres.  
Through t h i s  e f f o r t ,  s i g n i f i c a n t  c o n t r i b u t i o n s  have been made to t h e  ciesign 
of t h e  Mercui~’~, Gemini, and Apollo s p a c e c r a f t ,  t h e  design of Mars and Venus 
e n t r y  v e h i c l m ,  and t h e  design of b a l l i s t i c  missiles. 

The work :in guidance and c o n t r o l  systems is broad i n  n a t u r e  and is 
a p p l i c a b l e  t o  manned and unmanned s p a c e c r a f t ,  as w e l l  as a i r c r a f t .  C t r -  
r e n t  emphasis i n  guidance systems is d i r e c t e d  mainly a t  c u r r e n t  and fcllow- 
on manned missions. This i nc ludes  an i n t e n s i v e  t h e o r e t i c a l  and experj  mental 
e f f o r t  i n  t h e  areas of midcourse nav iga t ion  and t e rmina l  guidance w i t h  a 
s m a l l  eflEort d i r e c t e d  a t  s t u d i e s  involving luna r  approach, l una r  l m d j  ng, 
and rendezvous. The r e sea rch  and technology i n  c o n t r o l  systems is d i r e c t e d  
a t  examining vai:ious techniques a p p l i c a b l e  t o  unmanned satell i tes ;and probes 
and technique:; ;applicable t o  v e r t i c a l  and s h o r t  take-off (V/STOL) a i r c  r a f t  
t h e  superson:k t r a n s p o r t ,  and manned s p a c e c r a f t  . 
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The r e sea rch  program i n  ae ronau t i c s  is d i r e c t e d  a t  fundamental s t u d i e s  
i n  aerodynamiLcs !, propuls ion  and ope ra t ing  problems a s soc ia t ed  w i t h  supersonic  
a i r c r a f t  with p a r t i c u l a r  emphasis on t h e  supersonic  t r a n s p o r t ,  a wide 
v a r i e t y  of V/:3TOL veh ic l e s ,  and hypersonic  r e sea rch  a i r c r a f t  . This  inc ludes  
s t u d i e s  of pii Loting problems wi th  numerous fixed-base,  moving-base, and f l ight :  
s imula tors .  

Research : i n  t h e  space sciences inc ludes  s t u d i e s  i n  t h e  f i e l d  of s o l a r  
physics ,  p l ane ta ry  environments, and geophysics. This inc ludes  grouru 
based and sound Lng rocke t  experiments as w e l l  as experiments r equ i r in f ,  
s p e c i a l i z e d  i n s  truments aboard satell i tes and space probes. The work 
covers s t u d i e s  p e r t a i n i n g  t o  magnetic f i e l d s  and plasmas i n  space,  s t i td ies  
t o  determine the  composition and s t r u c t u r e  of p l a n e t s  and of p l ane ta ry  and 
stellar atmospheres, and s t u d i e s  of c r a t e r i n g  mechanics i n  n a t u r a l  mal.erials 
t o  a i d  i n  understanding t h e  s t r u c t u r e  of l una r  su r faces .  

Research i n  the  l i f e  s c i ences  is conducted i n  t h r e e  major areas: 
b a s i c  research i n  t h e  phys io log ica l  and behaviora l  s c i ences  concerned 
with obta in ing  a b a s i c  understanding of t h e  e f f e c t s  of terrestrial ant1 
e x t r a t e r r e s t r i a l  environments and of space f l i g h t  stresses upon I.ivin1,; 
organisms, inc luding  man; (2) s t u d i e s  i n  exobiology o r i e n t e d  towatrds 
t h e  p red ic t ion ,  d e t e c t i o n ,  and s tudy  of e x t r a t e r r e s t r i a l  f o s s i l s ,  c h e w  
icals,  and l i f e  forms inc luding  an a c t i v e  p a r t i c i p a t i o n  i n  d e f i n i n g  tlre 
sc i ence  package f o r  Viking; and (3) r e sea rch  i n  long-term advanced l i f e  
support  systems and i n  t h e  human f a c t o r s  a spec t s  of t h e  r e l a t i o n s h i p s  
between man and t h e  machines which t r a n s p o r t  and support  him during liiinar 
and p lane tary  explora t ion .  

il:l) 

DESCRIPTION : - 
The Ames Research Center w a s  e s t a b l i s h e d  i n  1940, and is loca ted  

a t  t h e  southern end of San Franc isco  Bay on land  contiguous t o  t h e  U. S. 
Naval A i r  S t a t i o n ,  Moffet t  F i e ld ,  Ca l i fo rn ia .  Its phys ica l  p l a n t  com- 
prises many s p e c i a l i z e d  f a c i l i t i e s  f o r  aerospace research  i n  t h e  t r a d l -  
t i o n a l  phys ica l  s c i ences  as w e l l  as t h e  space sciences and l i f e  :;cieni:es, 
a l l  of which are included i n  t h e  mission of t h e  Center.  These includi? 
conventional wind tunne l s ,  entry-heat ing s imula to r s ,  and f r e e - f l i g h t  
b a l l i s t i c  t e s t  f a c i l i t i e s  capable  of conducting tests a t  speeds up t o  
and above eaa*th escape speed as w e l l  as l a b o r a t o r i e s  equipped t o  s tudy 
s o l a r  and geophysical phenomena, l i f e  syn thes i s ,  l i f e  de t ec t ion ,  and 
l i f e  envirortnienttal f a c t o r s .  The Ames Research Center  occupies  about 
365 ac res  of land. Cer ta in  o t h e r  f a c i l i t i e s ,  such as t h e  u t i l i t i e s  
and airfield runways, are used j o i n t l y  by NASA and t h e  Department of 
t h e  Navy. 
f ixed  assets i n  progress ,  and c o n t r a c t o r  he ld  f a c i l i t i e s  a t  va r ious  
l o c a t i o n s  as of June 30, 1969, w a s  $237,827,000. 

The capi ta l  investment a t  t h e  Ames Research Center,  inc luding  
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SUMMARY OF REIZURCES REQUIREMENTS : 

FUNDS - 
Functions - 1969 

Personnel........................ $28,477,000 

694,000 Trave l................,oo....~~.. 
Automatic d a t a  processing,. ...... 324,000 

Facili.tie8 services .............. 3,659,000 
Techni.ca1 siervices. .............. 41,000 

Admini.strat:ive support.. 837.000 

Total, fund requirements.. ..... $34.032 -000 

......... 

PERSONNEL 

1970 

$31,059,000 

736,000 

115,000 

3,696,000 

- 

9,000 

744.000 

$36.35 9.000 

1969 - 1970 - 

197 1 

$32,385,000 

92 1,000 

115,000 

4,073,000 

I- 

9,000 

745 .ooo 
$38.248.000 -I 

--I 

1 9 7 1  
-I- 

1. Permanant Posit  ions bv Propram: 

Manned Space Flight 

14 7 7 Apo1l.o.. ............................. 
Physics and astronomy.. .............. 
Bioscience.. ......................... 144 
Spract! applications.. ................. 

SrJacw Science and ADVliCatiOnS 

58 57 57 
Lunar and planetary exploration.. .... 118 118 118 

144 144 
5 5 5 

--- Advenced Research and Technolony 
32 5 32 5 
197 197 

161 160 160 
149 149 

23 23 23 
398 3 98 

Basic research.. ..................... 326 
SpJice vehicle systems. ............... 197 
El1ect:ronics systems. ................. 
Human factor  systems.. ............... 149 
Spinet? power and e l e c t r i c  
propulsion systems.... .............. 

Atxonautical vehicles ................ 382 

4 

!$ubtotal, d i rec t  positions......... 1.581 1.587 1.,587 

--- TechsolLonv Uti l izat ion.  ................ 4 -  4 -,- 
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2 .  Indirect  Pos i t ions:  

Director and $ t a f f . . . . . . . . . . . . . . . . . . . . .  37 37 37 
AdmLniistrative support ................. 246 
Research and development support ....... - 128 12Q 130 

385 -- 
Tota l ,  permanent p o s i t i o n s . . . . . . . . . . . . . . .  - 1.992 - 1.972 d- 

2 18 2 18 

Subtotal ,  Indirect  p o s i t i o n s . . . . . . . . .  411 38 5 

1 972 

375-945 0 - 70 - 1 3  
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
ORGANIZATION AND STAFFING CHART 

AMES RESEARCH CENTER 

r 
DlPECTOR 

- 'VU /i 

OFFICE OF ADVANCED RESEARCH 
ANDTECKNOLOCIY 

("5.4 H E A D Q U R T E R S )  

2 2  
1 1  
3 3  

.r I, 

Excepted 
GS-lL 
GS-15 
GS-14 
All Other SS 
Wage B o n d  _ _  

. .  

. .  

Total Permanent  13  13  

.......................................................................... 
PnLUnltNw bI nWU"nLrD L'IrlLr I" IyYLLI(Y "I.PLCL U U n r  ;ri.rr .- - . . . . . . . . . . . . . - 

All Other US 
Wage Board gage Board 

Tota l  Permanent  

4 4  - -  _ -  All Other GS 
Wage Board . .  - _  _ _  Wage Board 

Tota l  Pezmanelit 4 4 T o t a l P e r m m e n t  6 6 1 
I 

Total Permanent ii  i l  10tal Permanent  5 9 

STAFFWC sm&ttnY 
- 70 3 

Excepted 22 22 
OS-16 26 26 
SS-15  127 140 
418-14 210 2'C 
All Other GS Lo82 low 
Wage Board 
Total Permanent  $8 

-1 DmECTOR ASTRONAUTLCS T I  DIRECTOR LIFE SCIENCES 

I 

DIRECTCE DE'JELOPMEIJT 1 I DIRECTOR EESEARCE S L J P O R T  I I I MLSSION ANALYSLS DIVISION 

70 - 
Exirpih" 3 3  

GS-16 1 1  
GS-15 7 7  

DIRECTOR AERONAUTICS P, 
FLIGHT MECHANICS 

79 n 
1 1  Excepted 

GS-16 
GS-15 2 2  
GS-14 1 1  

4 4  All Other GS 
Wage Board 

- -  

- -  _ -  

- 10 g 
1 ;  

1 1  

1 1  

- -  GS-16 
GS-15 
GS-14 
All Other G s  
Wage Board 

- -  
. -  _ -  

exirprvv 
GS-16 
GS-15 
08-14 
All Other GS 1 1  
Wage Board _ _  

Excepted 
GS-16 
GS-15 
OS-14 
All Other GS 
Wage Board 

3 3  
- _  

GS-16 
GS-15 
GS-14 
All Other GS 
Wage Board 

Tota l  Permanent  

GS-15 
GS-14 Ali Other G s  
Wage Board _ _  

GS-14 12  12  
All Other GS 25 25 

- -  - _  Wage Board 

1 Totd Permanent  3 3 Tota l  Permanent  4 4 

I 
Total Permanent 9 8 

I 
Tota l  Permanent  5 5 

I 

AERONAUTICS DNISION 
- 70 21 I I 1 THERMO- Q GAS-DYNAMICS DIVEION 

- 70 71 I 1 EXOBIOLOGY DNISION 

- 70 71 
SERVICES Q SUPPLY DIVISION 

70 71 1 - -  
- -  I ExceOted 

RESEARCH FACILITIES Q 
EQUIPMENT DIVISION 

- 70 21 
Excepted 
GS-16 
GS-15 5 5  
GS-14 10  1 0  
All Other GS QQ gS 

94 94 wage Board 

Tota l  Permanent  209 209 

_ _  

SYSTEMS ENGINEERING DIVISION 

- 70 71 
Excepted - -  
GS-16 1 1  
GS-15 e e  
GS-14 12  12  

11 11 All Other GS 
Wage Board 

Total Permanent  32 32 

- -  _ _  

Excepted - .  
GS-16 1 1  
GS-15 2 3  
GS-14 4 5  
All Other GS 35 33 
Wage Board  

Tota l  Permanent  42 42 

- -  _ _  

Excepted 
GS-16 
GS-15 
GS-14 
All Other GS 
Wage Board 

102 98 
10 1 0  _ _  

. -  Excepted 
GS-16 
GS-15 
GS-14 
All Other GS 101 69 

22 22 wage Board _ _  

Es-lk 
GS-15 
GS-14 
All Other GS 1 Wage Board lQ lQ _ -  

I Total Permanent  147 147 I I T o t a l P e r m a n e n t  65 65 I 

FULL-SCALE bi SYSTEMS 
RESEARCH DIVISION 1 - 70 21 

I VEHICLE ENVIRONMENT DIVEION I I ENVIRONMENTAL B I O I J X Y  DIVISION I I PROJECT PIONEER 
70 71 
1 1  Excepted 

GS-16 
GS-15 6 6  
GS-14 1 3  1 3  

30 30 All Other GS 
, Wage B o n d  i TOtalPermment  5b YJ 1 

- -  
I 

- -  

- -  _ _  

I F E C A L  DNISION 
- 70 21 I I TECHNICAL SERVICES D N B I O N  

- 70 G 
- -  
. -  

Excepted 
GS-16 

70 71 

Excepted 1 1  
GS-16 4 4  
GS -1 5 13  14  
GS-14 1 5  18 
All Other GS 103 QQ 

14  14  Wage Board 

- -  

_ _  

- 70 21 
Excepted 2 2  
GS-16 1 1  
GS-15 6 6  
GS-14 7 7  
All Other GS 34 34 

6 6  Wage Board _ _  

Excepted 
GS-16 
GS-15 
GS-14 
All Other GS 51 51 
Wage Board 

Excepted - -  
GS-16 5 5  
GS-15 16  16  
GS-14 20 21 
All Olher GS 70 69 

6 6  W q e  Board _ _  1 Total Permanent  117 117  

GS-15 1 1  
1 1  

20 20 
GS-14 
All Other OS 
Wage Board - 185 lss 

1 Tota l  Permanent  52 SA 1 Iota1 Permanent 1% 130 

I SPACE SCIENCES DIVISION I 

TOtalPermanenl  56 36 

I PROJECT EICGATELLITE PERSONNEL DMSION 
- 70 2 I I - '10 fi I COMPUTATION DNLSION BIOTECHNOLOGY DIVISION 

70 

GS-16 

I 
All Other GS 
wsgp '"arii 

Tota l  Permanent  56 

I N S ~ U M E N T A T I O N  D N E I O N  ! - 70 71 

GS-1k . .  
" 1 1 .  

GS-15 6 6  
GS-14 9 9  
All Other GS 109 109 

51 51 Wage Board 

Total Permanent  176 176 

- _  

"xcrprr" 
GS-16 
GS-15 
GS-14 
All Other OS 44 44 i 'Wage Roard 

L*""y."y I .  

GS-16 
SS-15 
GS-14 i All Other G S  

Excepted 
GS-16 
GS-15 
GS-14 14 14  

34 34 All Other GS 
. .  _ _  wage Board . .  Wage Board . -  

Total P t rmu?cnt  43 49 Tota l  Permanent 47 47 

PROCUREMENT DNISION 

- "9 "1 
. .  
. .  

EXCepted 
GS-16 
GS-15 1 1  
GS-1 4 1 1  
All Other GS 56 56 I Wage Board ~~ - - I  I TOtalPermanent  58 58 I 

SIMULATION SCIENCES DIVISION 
70 21 

1 1  
3 3  

Excepted 
GS-16 
GS-16 

I E::: _ -  
Tota l  Pe imanent  33 33 

I TECHNICAL INFORMATION DIVISION I 
- 70 71 
. -  - -  Excepted 

GS-16 
GS-15 
GS-14 1 1  
All Other GS 32 32 

- .  

10 Wage Board - 
I T o t a l p e r m a n e n t  43 43 I 
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RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1971 ESTIMATES 

ELECTRONICS RESEARCH CENTER 

MISSION : 

The Electr3n:ics Research Center was e s t ab l i shed  i n  September 1964 1 o 
provide the knowledge and advanced technology needed t o  improve performance 
and r e l i a b i l l t y  of space and ae ronau t i ca l  e l e c t r o n i c  systems and compclnents . 

The decis ion t o  suspend operat ions a t  the Electronics  Research Cenier 
was made during the  space agency's f i s c a l  year  1971 budget process ant1 i n  
planning the f u t u r e  course of the n a t i o n ' s  space program over the nexi. 
decade. This ac t ion  i s  p a r t  of a l a r g e r  p i c t u r e  which includes cur  
current  requirenents , the new d i r e c t i o n s  f o r  t h e  Seventies , and budgei. 
cons t r a in t s  -within which we must work. 

It is an t i c ipa t ed  t h a t  personnel and o t h e r  c o s t s  of approximately $4.5 
mil l ion  w i l l  be necessary i n  FY 1971 t o  complete the  closing of the  Cimter. 

SUMMARY --- OF RESOURCES REQUIREMENTS: 

FUNDS 

1')71 -- 1969 19 70 - Functions __-- 
Personnel. . , . . . . . . . . . . . . . . . . . . . .  $11,979,000 $13,847,000 !~3,670,000 

Travel.. . . . . . . . . . . . . . . . . . . . . . . . .  321,000 351,000 201:) , 000 

590 , 000 --- Automatic da t a  processing ....... 1,206,000 

F a c i l i t i e s  s e rv i ces . .  ........... 1,822,000 2,317,000 100 , 000 

981,000 --- Technfcal s e rv i ces .  ............. 866 , 000 

500 , 000 

Total ,  fund. requirements.. .... $17,237,000 $19,483,000 --.- :$4,473,000 

-- Admini.stra.t:ive support .  ......... 1,043,000 1 , 397,000 
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PERSONNEL 

197 1 
-5- 

1970 - 1969 - 
1. Permanta: Pos i t i ons  by Program: 

-- Manned Space F l igh t  

Space Science and Applications 

Physics and astronomy. ............. 6 
Lrirrar and planetary explorat ion.  , . . 1 
SQ~CC! appl icat ions. .  ............... 24 
Launch v e h i c l e  procurement ......... 27 

Advttnced Research and Technology 

Basic: research.. ................... 105 
Space veh ic l e  systems.. ............ 5 
Elec t ron ic s  systems.. .............. 303 
Hutnan f a c t o r  systems.. ............. 27 

Aeronautical  veh ic l e s .  - 
Space power and e l ec t r i c  

propulsion systems.. .............. 26 --- ............. 
. 525 !;ubtotal, pos i t i ons  by program.. - 

2 .  I n d i r e c t  Posi t ions:  --- 
D i r t s c t o r  and s t a f f . .  ................. 26 
Admiiniri t r a  t i v e  support. .............. 179 ..... 72 Restmrch and development support - 

Siilbtotal, i n d i r e c t  positions.....,. - 277 

T o t a l ,  permanent posi t ions. .  ........... 802 = 

1 

5 
1 

18 
19 
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RESEARCH AM) PROGRAM MANAGEMENT 

FISCAL YEAR 1971 ESTIMATES 

JXIGHT RESEARCH CENTER 

MISSION: - 
The F l igh t  Research Center,  e s t ab l i shed  i n  1947, conducts aeronat i t ical  arid 

space r e l a t e d  research  and technology, using a v a r i e t y  of aerospace vehic les .  
The work includes e f f o r t  on problems of take-off , landing,  low-speed f l i g h t  ,, 
supersonic  ;anti hypersonic f l i g h t ,  and re-entry t o  v e r i f y  pred ic ted  c.harac- 
terist:Lcs and t o  i d e n t i f y  unexpected problems i n  actual f l i g h t .  

The curixnl: and projected programs a t  t h i s  Center include: ae ronau t i ca l  
p r o j e c t s  concerning general  a v i a t i o n  and subsonic  and supersonic  trainsport 
research;  opace vehic le  systems p r o j e c t s  i n  which t h e  f l i g h t  behavior of 
advanced re-entry veh ic l e s  including M2-F2, HL-10, and X-24A heavyweight 
l i f t i n g  bodies; are s tudied ;  and e l e c t r o n i c  systems p r o j e c t s  such as display, ,  
guidance, aild con t ro l  i n  advanced f l i g h t  missions and improvements an systems 
and sensors  used i n  biomedical monitoring, t racking ,  and da ta  acqu i s i t i on .  

Most import:ant of t h e  f a c i l i t i e s  and s p e c i a l  equipment f o r  conduc t i n g  
programs at: t h e  F l igh t  Research Center are the  a i r c r a f t .  They range from 
general  avi.ation a i r c r a f t  f o r  handling q u a l i t i e s  i nves t iga t ions  t o  supersonic  
a i r c r a f t ,  niich as the  YF-lU, used f o r  var ious  research  inves t iga t ions  having 
app l i ca t ion  t o  both c i v i l  and m i l i t a r y  av ia t ion .  
such as l i f t i n g  bodies,  va r i ab le  s t a b i l i t y  a i r c r a f t ,  o r  a i rbo rne  s imula tors ,  
are cont rac tor  procured or  developed in-house. Spec ia l ized  labora tory  
f a c i l i t i e s  Lire ava i l ab le  t o  complement the  f l i g h t  activit ies with proper 
p r e l i m i n a r y  research  and t e s t i n g .  Simulation equipment is used to  guide 
and assist i n  t h e  performance of product ive f l i g h t  a c t i v i t i e s .  
radar  fo r  t racking  and d a t a  a c q u i s i t i o n  is  operated t o  support  the  f l i g h t  
act i v i  t:y . 

Specia l  purpose veh ic l e s  

A two-station 

DESCRIPTION : -- 
The F l i g h t  Research Center, Edwards, Cal i forn ia ,  is 65 a i r  m i l e s  nor theas t  

of Los Ange1.e~. The Center i s  loca ted  a t  the  no r th  end of Edwards A i r  Force 
Base on 218 a c r e s  of land used under a permit from the  Department of t h e  A i r  
Force. 
The Center i s  adjacent  t o  Rogers Dry Lake, a 55-square-mile area w i t h  a comp.lex 
of runways varying i n  length  from 5 t o  11 m i l e s .  

Ut i l i t ies  are provided by t h e  A i r  Force on a reimbursable bas i s .  

The phys ica l  p l an t  c o n s i s t s  of a n  of f ice- labora tory  bui ld ing  with adjoin-  
ing shops, a. f l i g h t  maintenance hangar and a c a l i b r a t i o n  hangar ,  and a high 
temperature loads  c a l i b r a t i o n s  f a c i l i t y .  Auxi l ia ry  bui ld ings  inc lude  ware- 
houses, an a u x i l i a r y  power sys tems bui ld ing ,  communications bui ld ing ,  and 



an a i r c r a f t  maintenance dock. The main s t a t i o n  of the  t w o  s t a t i o n  radar  
range operated by the Center is located on the t h i r d  f l o o r  of t he  o f f i ce -  
laboratory building. The t o t a l  c a p i t a l  investment of t he  F l igh t  Reriearch 
Center, including f ixed a s s e t s  i n  progress,  and cont rac tor  held f a d  l i t ies  
a t  var ious locat ions a s  of June 30, 1969, was $47,132,000. 

SUMMARY OF JISOURCES REQUIREMENTS : 

FUNDS - 
1969 - I?unctions 

Personnell. ..................... $7,522,000 

......................... Travel. 200,000 

Automatic: data  processing.. ... 58,000 

F a c i l i t i e s  services. .  ......... 1,25 7,000 

Techrrical. sc!rvices.. .......... 47,000 

Administirot ive support. ....... 613 .OOO 

Total ,  furid requirements.. .. $9.697.000 

PERSONNEL 

1970 

$ 8,221,000 

2 19,000 

9,000 

1,072,000 

73,000 

537 .OOO 

$10.131.000 

- 

1 . Permanent Pos i t  ions by Program: 

--- Adwinced Re search and Techno lom 

Space vehic le  systems ......... 
El.eetronics systems......... .. 
Human fac to r  systems.......... 
A.eronautica1 vehicles  ......... 

--- Trackinn and Data Acquisition... 

--- Technallony Ut i l i za t ion .  ......... 
Subtotal ,  pos i t ions  by program 

1970 
7 

1969 - 

97 
37 
4 

277 

32 

1 

448 

- 

90 
30 
4 

282 

32 

1 - 
439 

19 7 1 

$ 8,5O3,000 

2 314,000 

9,000 

-I- 

1,118,000 

77,000 

-PI 608 .OOO 

310. 54,9.000 
--*- 

197 1 .- 

90 
30 
4 

2 82 

32 

1 - 
439 
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I97 1 - 1969 - 1970 -- 
2. Indirect Positions: 

Director and staff.............. 12 
79 Administrative support.......... - 
91 

- - 539 

Subtotal, indirect positions.. - 
Total, permanent positions........ 

12 
84 - 
96 - 
- 5 35 - 

12 
84 - 
96 

5 3s 

- 
- - 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

ORGANIZATION AND STAFFING CHA.RT 

FLIGIET W E A R C H  CENTER 

Cy BY 
2 2 

GS-16 1 1 
GS-15 3 4 
GS - 14 1 - 
All Other G S  289 284 11 Other G S  5 5 
Wage Board 
TotaI- Permanent 535 535 o t a l  Permanent 30 30 

18 gl - 178 178 age Board - ---- 

r - ? E F F I N G  SUMMARY 1 f OWICEOF T B  DIRECTOR 1 

&%SEARCH D M S I O N  
CY BY 

Excepted 1 1 
GS-16 4 4 
GS - 15 6 6 
GS-14 1 8  20 ' 
All Other G S  76 74 
Wage Board 7 7 
To ta l  Permanent 112 112  

- 

- 

r OPDUTIONS~NI~ ;ION 

Excepted ? 2 
G S - 1 6  - 
G S - 1 5  1- 5 

7 3s-14 
A l l  Other G S  2L 

11 5 Wage Board 
To ta l  Permanent 14.5 

i 

BY - c r  -- 

145 -- 

I 

I BIOMEDICAL O F F I C E  1 
Excepted 
GS-16 1 1 
GS-15 1 1 
GS-14 10 10 
All Other G S  107 107 
Wage Board 
T o t a l  Fermanent 

L c e p t e d  
cy By( 
1 1  

11 Other GS 
age Board 
o t a l  Permanent 

I Excepted 
G S - 1 6  - 
G S - 1 5  .3 3 
G S - 1 4  4. 4 
A l l  Other IS 74- 74 

!:I 5 Wage Board -- - 
Perm,ment 81i' 86 

375-!345 0 - 7 0  . 1 4  
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FISCAL YEAR 1971 ESTIMATES if  i 
LABORATORY (4800 I 
MAIN HANGAR 148021 
CALIBRATION HANGAR (48011 

I I  CIUINUW E K E  

m'ws - 

8 BOILER HOUSE 148051 
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FY 1971 
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148241 
WAREHOUSE No 4 (481 01 
ABLATIVE BUILDING (48211 

~ SUB-STATION 9A 
UPS-19 RADAR ANTENNA 

@ MAINTENANCE DOCK (48281 

14808N48061 

BUILDING (48701 
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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 t o  i d e n t i f y  and eva lua te  new oppor tun i t i e s  f o r  
advanced ae ronau t i ca l  and space f l i g h t  a c t i v i t i e s ;  t o  expose and so lve  the  
b a s i c  t echn ica l  problems confronting f l i g h t  progress;  t o  evolve, imprwe,  
and v a l i d a t e  t h e  technological  b a s i s  f o r  t h e  design, construct ion,  and 
operat ion of advanced a i r c r a f t  and space vehicles;  t o  support  t h e  conduct 
of nat ional ly  important f l i g h t  p r o j e c t s ;  and t o  promote t h e  broad difEusion 
and app1.icatJ.0~1. of aerospace research knowledge. 

A signific:an.t po r t ion  of t h i s  research and technology program is d i r e c t e d  
t o  developing;, evaluat ing,  and r e f i n i n g  s p e c i f i c  a i r c r a f t  designs;  and t o  
exploring and understanding improved concepts and technology on which 
f u t u r e  a i r c ra f t .  with more advanced performance, increased operat ional  capa- 
b i l i t i e s ,  ant1 enhanced s a f e t y  and economy may b e  based. I n  t h i s  e f f o r t ,  
s p e c i a l  emphasis is  placed on t h e  evolut ion of a i r c r a f t  configurat ions which 
maximize fl ight:  e f f i c i e n c y ,  as i n  t h e  s u p e r c r i t i c a l  wing development f o r  
high-subs onic-speed t r anspor t s  , var iable-sweep-wing and op timized-in t eg ra  t ed- 
design approaches f o r  supersonic  m i l i t a r y  and c i v i l  a i r c r a f t ,  and the study 
of improved concepts f o r  ramjet-propelled hypersonic veh ic l e s  and V/STOL 
a i r c r a f  1: des igris. 
critica.L ope r a t ing  loads and a e r o e l a s t i c  c h a r a c t e r i s t i c s  of advanced designs ,, 
and t h e  evo:Lut:ion of new materials and s t r u c t u r a l  concepts with imprcived 
e f f i c i e n c y  wader cr i t ical  environments. 
i n s i g h t  i n t o  t h e  s t a b i l i t y  and c o n t r o l  problems of new generat ians  oj' 
veh ic l e s ,  and p a r t i c u l a r l y  those associated with all-weather and terminal- 
area operat  ion:;, cooperative o r  competit ive maneuvering, and o t h e r  complex 
f l i g h t  task:;. 
clear-air turbulence and a i r c r a f t  t r a i l i n g  v o r t i c e s ;  on s impl i f i ed  lower- 
c o s t  approaches t o  collision-hazard-warning systems, and on in t eg ra t ed  
and automated con t ro l s  f o r  l i g h t  a i r c r a f t .  Considerable work i s  underway 
inves t iga t ing  t h e  b a s i c  causes of a i r c r a f t  propulsion no i se  and sonil: boom, 
t h e  c h a r a c t e r i z a t i o n  of t h e i r  annoyance e f f e c t s ,  and t h e  s tudy of prmticable:  
methods f o r  no i se  reduction. Advances are being accomplished i n  t h e  study 
of t i re ,  braking system, and runway s u r f a c e  design requirements f o r  improved 
a i r c r a f t  t r a c t i o n  and c o n t r o l  on water and s lush  covered runways, art? f ind ing  
important a p p l i c a t i o n s  i n  t h e  automotive s a f e t y  f i e l d .  The technicaL support: 
of t h e  Departments of t h e  A i r  Force, Navy, and Army, t h e  FederaIL Aviation 
Administration, and t h e  aerospace industry is a continuing portfion oE t he  
Langley program. 

Associated research is aimed a t  the  p red ic t ion  of 

Related programs are providj ng 

Studies  are a l s o  underway on t h e  technology f o r  deteci:ing 
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Another s i g n i f i c a n t  por t ion  of Langley's s k i l l s  and resources  is devoted 
t o  advancing t h e  Nation's space f l i g h t  c a p a b i l i t i e s ,  and t o  t h e  managenlent 
and support  of important space f l i g h t  pro jec ts .  Especial ly  noteworthy are 
research e f f o r t s  r e l a t i v e  to: atmosphere-entry aerothermodynamics and heat  
sh i e ld ing  f o r  r e t u r n  from ea r th -o rb i t a l ,  lunar ,  and p lane tary  missions; ,  
t he  structural-dynamic c h a r a c t e r i s t i c s  of l a r g e  launch vehic les  arid coriiplex 
modular spacecraf t ;  advanced conf igura t ions  f o r  l i f t i n g - e n t r y  and conta:olled- 
landing spacec ra f t ,  re furb ishable  space vehic les ,  long-duration orbita.11 
and planetary sys tems,  and expandable space s t r u c t u r e s ;  t he  effect .s  of hea t ,  
vacuum, loads,  no ise ,  micrometeoroids, and r a d i a t i o n  on t h e  performance? 
of veh ic l e  systems and materials; t h e  technology of improved elect:roni\:, 
propulsion, information, s t r u c t u r e s ,  and l i f e  support  systems; and man's 
func t iona l  c a p a b i l i t i e s  and systems accommodations f o r  performance of 
complex mannec. space missions involving space assembly and maintenance , 
rendezvous and docking, ex t ravehicu lar  opera t ions ,  and e x t r a t e r r e s t r i a l  
landings.  

Responsibil-ity has been assigned t o  Langley f o r  t he  Viking p ro jec t  Iahich 
plans t o  orbit: a.nd s o f t  land unmanned instrumented vehic les  on Mars i n  
1975 f o r  s tudy of Martian geophysics, atmospheric c h a r a c t e r i s t i c s ,  l o c a l  
sur face  p rope r t i e s ,  and l i fe-form ind ica to r s .  Langley is a l s o  prominently 
engaged i n  t h e  d e f i n i t i o n  and provis ion  of advanced technology requi red  
f o r  t h e  se1ec:i:ion and development of manned systems and opera t ions  fo r  
fu tu re  natiorutl  space s h u t t l e ,  space s t a t i o n ,  space base,  and p lane tary  
mission pro jec ts .  This includes inves t iga t ions  of mission f l i g h t  mechanics 
and operations;; conf igura t ion  performance and aerothermal c h a r a c t e r i s t i c s ;  
s t r u c t u r a l  ef:Ficiency, a e r o e l a s t i c i t y  , dynamics, and thermal protecticln;  
t h e  technology of p rac t i cab le  navigat ion,  guidance, cont ro l ,  power, pro- 
puls ion,  i n f o m a t i o n ,  t racking ,  communications, and long-duration l i f e -  
support  sys t tms;  cri teria f o r  human f a c t o r s  and c r e w  a c t i v i t i e s ;  and t h e  
d e f i n i t i o n ,  development, and i n t e g r a t i o n  of worthy mission experiments. 
Langley is a l s o  responsible  f o r  t h e  development and opera t ion  of t he  
Scout launch veh ic l e  i n  i ts  var ious n a t i o n a l  and i n t e r n a t i o n a l  s a t e l l j  t e  
and entry-vehLc.Le app l i ca t ions ;  f o r  t h e  provis ion  of ranges of techno3 ogy 
and experiments f o r  t h e  cont inuing phases of t h e  Apollo l u n a r  and appl ica-  
t i o n s  programs; and f o r  broad technological  support  of a number of o t h e r  
space f l i g h t  pro jec ts  . 
DESCRIPTION: 

The Langley Research Center,  Hampton, Virginia ,  is loca ted  approximately 
100 air m i l e s  south of Washington, D.C. The Center occupies 773 ac res  of 
Government-owned land, divided i n t o  two areas by t h e  runway faci1.i tier; of 
Langley A i r  Force Base. The West Area c o n s i s t s  of 750 acres, 430 owned by 
NASA and 320 u n d e r  permit from t h e  A i r  Force. The East Area comprise:; 
23 acres under A i r  Force permi t .  Runways, some u t i l i t i e s ,  and cer ta i i~ 
o the r  f a c i l i t i e s  are used j o i n t l y  by NASA and the  A i r  Force. I n  addi t ion ,  
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there  a r e  110 acres of NASA-awned land located i n  the c i t y  of Newport News, 
Virginia ,  3,277 acres  under permit from the A i r  Force, and 9 acres  under 
lease.  The t o t a l  acreage present ly  owned, under permit or leased,  is 4,169. 
The t o t a l  c a p i t a l  investment a t  t h e  Langley Research Center, including fixed 
a s se t s  i n  progress, and cont rac tor  held f a c i l i t i e s  a t  various 1ocation:ii 
a s  of June 30, 1969, was $389,907,000. 

SUMMARY OF RESOURCES REQUIREMENTS : 

- FUNDS 

1969 --- Punic t ions - 
Personnel... .................... $51,899,000 

Travel...... ..................... 1,134,000 

Automatic drita processing....... 933,000 

F a c i l i t i e s  services. .  ........... 6,394,000 

Technical nenrices.............. 73,000 

Administratlve support.. ........ 2.512.000 

Total ,  fund requirements.. .... $62.945.000 

PERSONNEL 

- 1969 

1. Permanes Posi t ions by Program: 

-- Manned Space F l i n h t  

A p o ' l l o . . . . . . . . . . . . . . . . . . . . . . . . . . .  56 
Advanced missions................ 13 

Space Science and Applications 

Physics and astronomy............ 16 
Lunar and planetary exploration. . 171 
Bioscience............*.......... 4 
Space applications.........*..... 25 
Launch vehicle  procurement ....... 36 

1970 

$57,744,000 

1,237,000 

240,000 

6,116,000 

73,000 

2.563.000 

$67.973.000 

- 

1970 

46 
13 

17 
199 

6 
19 
36 

1'97 1 -.- 

$59,2 69,000 

1,669,000 

256,000 

6 , 749,000 

73,000 

2.i118.000 

$7 0 . ;! 34.000 -. 

1.971 -- 

33 
19 

17 
184 

6 
19 
36 
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1969 - 1970 - 197 1 - 
-- Advanced Research and Technologv 

2 32 
7 18 
352 
112 

2 15 
65 7 
324 
101 

2 ll i i  
660 
32 9 
lo::! 

Basic research.................. 
Space vehic le  systems........... 
Electronics  systems..,.......... 
Human f a c t o r  systems............ 
Space ’power and e lectr ic  
propulsion systems............. 

Chemical propulsion............. 
Aeronautical vehicles........... 

28 
42 

855 

28 
29 

965 

31 27 2 7 T r a c k i u  and Data Acquisit ion.  .... 
5 - 5 - Technology Utilization............ 

Subtotal ,  pos i t ions  by program.. 2.696 2.687 

2 . I n d i r e c t  Pos i t ions  : 

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

9 
476 
700 - 

9 
47 7 
730 

1.216 

- 
.Subtotal ,  i nd i r ec t  posit ions. .  1 . 185 1.18:i 

Total ,  permanent positions........ 
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RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1971 ESTIMATES 

LEWIS RESEARCH CENTER 

MISSION: 

The L e w i s  Research Center ' s  p r i n c i p a l  mission is research and technology i n  
t h e  areas of a i r c r a f t  and s p a c e c r a f t  propuls ion,  and power generat ion systems 
for spacecraft. 

The empha:; is is  predOmin8ntly on research and technology; however, t h e  
e n t i r e  spectrum of a c t i v i t i e s  is  undertaken from b a s i c  r e sea rch  t o  develop- 
ment. 
through comp.Lete systems. 

The scope of technology ranges from work on i n d i v i d u a l  componerits 

Most of t h e  c r i t i c a l  areas which l i m i t  t h e  performance of engines imd 
power system:; are t h e  s u b j e c t s  of in-house e f f o r t  a t  t h i s  Center. Research 
by commercia.L and u n i v e r s i t y  l a b o r a t o r i e s  is a l s o  conducted under con1:racts 
d i r e c t e d  by :Lew:is Research Center personnel.  

Several  l a rge  development programs are assigned t o  t h i s  Center'. Tlie Atlas 
and Centaur \programs are supervised,  as we11 as p a r t  of the T i t an  pro1,;ram. 
The SNAP-8 nuclear  powered e l ec t r i c  gene ra t ing  system, SERT (Space E l t L c t r i  c 
Rocket T e s t )  and Quiet  Engine c o n t r a c t s  are d i r e c t e d  and t h e r e  i s '  also con- 
s i d e r a b l e  support ing in-house r e sea rch  effort on these p ro jec t s .  

The r e sea rch  and technology ac t iv i t i e s  cover many t e c h n i c a l  f i e l d s  I, Some 
examples of major a c t i v i t y  are discussed i n  t h e  following paragraphs. 

It is expected t h a t  engines  f o r  f u t u r e  supe r son ic  planes w i l l  be 01' a 
turbofan des.ign inco rpora t ing  high by-pass r a t i o s ,  high compressor p re s su re  
r a t i o s  and high t u r b i n e  i n l e t  temperatures. A l a r g e  p a r t  of t h e  reseivch 
e f f o r t  a t  L e d s  is  aimed d i r e c t l y  a t  s o l v i n g  the  problems t h a t  l i m i t  r.he 
development o f  engines f o r  supersonic  f l i g h t .  Among these  r e sea rch  e j ' f o r t s  
are: s l o t t e d  compressor blades t o  i n c r e a s e  p re s su re  r a t i o  p e r  s t a g e ,  c:ooled 
t u r b i n e  b l ades ,  high-speed bea r ings ,  a i r  i n l e t s ,  exhaust nozzles ,  comlwstor 
conf igu ra t ions ,  h ighe r  energy f u e l s ,  and f u e l  tank f i r e  hazard eva1ual.ions. 
A l a r g e  a d d i t i o n  t o  t h e  Propuls ion Systems Laboratory is being b u i l t  1.0 test 
f u l l - s c a l e  engines f o r  supersonic  a i r p l a n e s .  A f l i g h t  test program i:, being 
conducted wi th  ian F-106 a i r p l a n e  t o  determine t h e  i n t e r a c t i o n  of engixie i n l e t s  
and exhaust noz,zles with wings and fuse l age  a t  t r a n s o n i c  speeds,  becartse such 
d a t a  obt%ained from t r anson ic  wind tunne l s  of c u r r e n t  s i z e  is unre1iab:I.e. 

The probleins of  t h e  Supersonic Combustion R a m j e t  engine f o r  hypersonic 
f l i g h t  speed:; up t o  Mach 7 are being s tud ied  i n  e x i s t i n g  f a c i l i t i e s ,  imd con- 
s t r u c t i o n  of a new f a c i l i t y  is nea r ing  completion a t  Plum Brook t o  exl.end the  
e f f o r t  t o  engines of p r a c t i c a l  s i z e .  
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A t  t h e  lcwer end of t h e  speed scale, t h e  e f f e c t s  of c r o s s  flow on high- 
pressure  r a t i o  l i f t  fans  f o r  V/STOL a i r c r a f t  are being i n v e s t i g a t e d  tn the  
r e t u r n  passa.ge of t h e  8-by-6-Foot Supersonic  Wind Tunnel. 

Cont r ibu t ions  t o  rocke t  technology cont inue  to  flow from Lewis .  R e l a t i v e l y  
s m a l l  scale chemical rocke t s  are used t o  s tudy  t h e  problems of C:ombustion in- 
s t a b i l i t y ,  fuel-oxidant mixing, r egene ra t ive  cool ing  of nozzles, ,  ab l i i t i ve  
nozz les ,  an'd nozzle  i n s u l a t i n g  coat ings.  

P rope l l an t  management systems f o r  Centaur, Sa turn  S-IV and t h e  Apollo 
Serv ice  Module veh ic l e s  w e r e  s tud ied  and t h e i r  des igns  w e r e  based on d a t a  
obtained i n  t h e  L e w i s  Zero Gravi ty  f a c i l i t i e s  . Current  research( inc:l.udes 
s t u d i e s  of in -orb i t  p rope l l an t  t r a n s f e r ,  p rope l l an t  r e -o r i en ta t i  on and s losh  
dynamics. 

A f u l l - s c a l e  Centaur veh ic l e  has  been i n s t a l l e d  and operated in tlke Space- 
c r a f t  Propu.Lsion Research F a c i l i t y .  
prototype tank p res su r i z ing  system r e p l a c i n g  t h e  c u r r e n t  pump sys tem f o r  
feeding t h e  propel lan ts  t o  t h e  engine dur ing  t h e  coming year .  

This v e h i c l e  w i l l  b e  equipped wi th  a 

E l e c t r i c  rockets  f o r  deep space propuls ion  have bene f i t ed  g r e a t l y  from the  
work i n  t h e  .E lec t r ic  Propuls ion Research Building and t h e  newer Electric Pro- 
pu ls ion  Laboratory. 
t h e  space  environment e s s e n t i a l  t o  electric propuls ion  r e sea rch  are a.pproximated. 

These b u i l d i n g s  c o n t a i n  many l a r g e  vacuum tanks where 

Many devices  f o r  power genera t ion  i n  space are being s tud ied .  Thc s o l a r  
ce l l  conver t s  s u n l i g h t  d i r e c t l y  i n t o  e l e c t r i c i t y .  Batteries and fue l  cells  
convert  s t o r e d  chemicals i n t o  e l e c t r i c i t y .  For a l a r g e  and sus t a ined  power 
supply,  howt!vei:, a n  adap ta t ion  of t h e  f a m i l i a r  t u r b i n e  d r iven  generat  o r  s e e m s  
most p r a c t i c a l ,  To achieve  the  tremendous weight reduct ion  necessary means 
many years  of i n t e n s i v e  research  and technology. In s t ead  of steam, t h e  
tu rb ines  wi1.l be  d r iven  by l i q u i d  metal vapor (Rankine cyc le)  or  by heated 
gas (Brayton cyc le ) .  The only way t o  reject t h e  waste hea t  is b y  d i r e c t  
r a d i a t i o n  t o  space,  so very l a r g e  r a d i a t o r s  w i l l  b e  requi red .  High r o t a t i v e  
speeds w i l l  reduce weight,  bu t  c a l l  f o r  new des igns  of compressors, t u r b i n e s ,  
bear ings  and e l e c t r i c  genera tors .  The h e a t  source  may be e i t h e r  a nuc lear  
r e a c t o r ,  or t.he sun's r ays  concent ra ted  by a l a r g e  concave mir ror .  A 20-foot 
flight-weigh,t: mir ror  has been assembled a t  t h e  L e w i s  Research Center.  

Various problems i n  connect ion wi th  t h e  development of nuc lea r  power systems 
and nuc lear  rocke t s  are conducted a t  Plum Brook. A 60-megawatt thermal r e a c t o r  
f a c i l i t y  is used t o  determine t h e  e f f e c t s  of r a d i a t i o n  on materials, on va r ious  
e l e c t r o n i c ,  hydraul ic ,  and mechanical c o n t r o l  systems, and on i t e m s  of equip- 
ment. 

A 28-million d o l l a r  Space Power F a c i l i t y  has  been placed i n  opera t fon  a t  
Plum Brook w h e r e  nuc lear  powered electric genera t ing  systems can be oiperated 
under s imulated space environment cond i t ions  f o r  long pe r iods  of t i m e .  The 
f i r s t  system t o  be  i n s t a l l e d  w a s  a compressor-turbine u n i t  f o r  a Brayton 
cyc le  electric power genera t ing  system. 
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Another type of electric gene ra to r  and ano the r  source of energy are more 
d i s t a n t  prospects.  
generate  e l e c t r i c i t y  i n  t h a t  c o i l  (magnetohydrodynamics). The success  of 
t h i s  e f  Eort and of r e l a t e d  a c t i v i t i e s  depends l a r g e l y  on t h e  developnient of  
superconduct injg electric magnets. 
l e a d e r  i n  t h i s  f i e l d  and has cons t ruc t ed  a magnet w i th  a f i e l d  of 15C1,OOO 
gauss over a twelve-inch bore. 

A stream of ionized plasma flowing through a coi:I. w i l l  

The L e w i s  Research Center has been a 

The performance of propuls ion and power gene ra t ion  systems, launcll v e h i c l e s ,  
s p a c e c r a f t ,  and p r a c t i c a l l y  a l l  hardware is paced by p h y s i c a l  l i m i t a l i o n s  of 
a v a i l a b  Le m a t e . r i a l s .  We have maintained a s u b s t a n t i a l  materials resetarch 
e f f o r t  aimed a t  r a i s i n g  t h e s e  l i m i t a t i o n s  and improving component and system 
performance. Our a c t i v i t y  covers  t h e  e n t i r e  temperature range of malerials 
usage going from t h e  cryogenic temperature of  l i q u i f i e d  gases  t o  t h e  high 
temperature:; encountered i n  t h e  rocke t  nozzles  of  a i r c r a f t  engine conibustors 
and t u r b i n e  wheels. 

The materia.1 research inc ludes  both fundamental s t u d i e s  of what mitkes 
materials s ~ ~ r o i i g  o r  weak and t h e  development of new materials. 
co r ros ion  r e s i s t a n t  coa t ings ,  u l t r a  pure tungsten,  and composites macle of 
metal whiskers ,  f i b e r s ,  o r  s i n t e r e d  granules  are among t h e  many proditcts 
i nves t iga t ed .  

rrSupt:rr' a l l o y s ,  

The NASA ,4erospace Sa fe ty  I n s t i t u t e  is loca ted  a t  t h e  Center. 1 t r . i  s t a f f  

A dish bank of r e sea rch  information is being compiled and cai:aloged 
of s p e c i a l i s t s  survey t h e  r e sea rch  needs and d i r e c t  r e sea rch  e f f o r t s  i n  t h i s  
f i e l d .  
f o r  ready access. 

DESCRIPI'ION : 

The L e w i s  Research Center occupies two sites i n  n o r t h  c e n t r a l  Ohio. The 
o l d e r  one Wi3S e s t a b l i s h e d  i n  1941 on 200 acres a d j a c e n t  t o  t h e  Cleve:I.and 
Municipal A:irycsrt. The o r i g i n a l  area has been expanded t o  364 acres , ,  Here 
t h e r e  are over  90 bu i ld ings ,  i nc lud ing  two l a r g e  supersonic  wind tunitels,  two 
Zero Gravity r e sea rch  f a c i l i t i e s  ( f r e e  drop s h a f t s ,  one of which is iiin under- 
ground evacnated s h a f t  477 f e e t  deep i n  which Zero Gravity d u r a t i o n s  of about: 
10 seconds a re  obtained) ,  a l a r g e  Propuls ion Systems Laboratory i n  wliich fulll- 
scale engines are operated under s imulated high a l t i t u d e  cond i t ions ,  t h r e e  
rocke t  Laborator ies ,  f i v e  materials r e sea rch  b u i l d i n g s ,  e ighteen major space 
s imula t ion  E a c i l i t i e s  ranging from four  t o  t h i r t y  f e e t  i n  diameter,  i t  50-fool: 
diameter Space Power Chamber 120 f e e t  long i n  which a l t i t u d e s  up t o  :1.00,000 
f e e t  are simulated, a n  Energy Conversion Laboratory,  a n  Instrument Rtsearch 
Laboratory, a High Energy Fuels Laboratory, a Chemistry Laboratory, im Engine 
Research Building containing 64  test cells  and covering n e a r l y  f o u r  iicres, 
four  o f f i c e  bui ldings,  machine shops and o t h e r  service bui ldings.  

A newer site, e s t a b l i s h e d  i n  1956, is loca ted  south of Sandusky, Ohio, 
about 50 miles  w e s t  of Cleveland on land occupied by t h e  Plum Brook Ordnance 
Works. Known iaS t h e  Plum Brook S t a t i o n ,  i t  occupies 6,031 acres of which 
5,981 are  owned by t h e  Government and 50 are i n  easements. Funds foi. t h e  
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purchase of a d d i t i o n a l  land t o  serve a s  a b u f f e r  zone around t h e  present  
s i t e  have been appropriated.  
approximately 2,,000 a c r e s  of t h i s  b u f f e r  zone. 
110 ac res  a r e  underway. 

Purchase nego t i a t ions  a r e  near  completion f o r  
Negot ia t ions  f o r  an a d d i t i o n a l  

There a r e  over 200 bu i ld ings  on t h e  Plum Brook s i t e ,  55 b u i l t  by thle NASA 
and t h e  rest by t h e  former tenants .  The major f a c i l i t i e s  inc lude  a Relactor 
F a c i l i t y ,  an A l t i t u d e  Rocket T e s t  F a c i l i t y ,  a Cryogenic P rope l l an t  Research 
F a c i l i t y ,  Heal! Transfer  F a c i l i t y ,  a Spacecraf t  Dynamics Research F a c i l i t y ,  a 
Rocket Pump l,raboratory, a Rocket Turbine Laboratory,  a Rocket Turbo-pump 
Laboratory,  (I Rocket Systems Hydraul ic  Laboratory,  a Fluor ine  Pump Lahora- 
t o ry ,  and a tcsmporary s i t e  f o r  t e s t i n g  rocke t s  a t  sea l e v e l  condi t ions .  
l a t e s t  major retiearch f a c i l i t i e s  t o  be completed a r e  t h e  Spacecraf t  Propuls ion 
Research Facit l i ty and the  Space Paser  F a c i l i t y .  The former is  used t o  t e s t  
t h e  i g n i t i o n  rand ope ra t ion  of f u l l - s c a l e  rocke t  engines  a f t e r  a proloriged 
shut-dawn peirlod i n  a space environment. The l a t t e r  is  f o r  t e s t i n g  f u l l -  
s c a l e  nuc lear  powered e l e c t r i c  gene ra t ing  systems. Nearing completiori is 
a Hypersonic ‘runnel F a c i l i t y  i n  which burning ramjet engines  can be operated 
a t  speeds up to Mach 7. 
t e c h n i c a l  d i r e c t i o n  of personnel  loca ted  a t  Cleveland. 
a t  t he  lsrgeir s i t e  because of t he  need f o r  l a r g e  s e p a r a t i o n  d i s t a n c e s  t o  
minimize haze rde . 

The 

The research  programs a t  Plum Brook a r e  under t h e  
They a r e  conducted 

The t o t a l  c a p i t a l  investment of t h e  Lewis Research Center, includirig 
f ixed  a s s e t s  .Ln progress ,  and c o n t r a c t o r  he ld  f a c i l i t i e s  a t  var ious  
loca t ions  as of June 30, 1969, was $379,435,000, of which $111,082,00Cl 
rep resen t s  f iaci : l i t ies  loca ted  a t  t h e  Plum Brook S ta t ion .  

SUMMARY OF WiSOJRCES REQUIREMENTS: 

Functions 

Personnel.  ....................... 
Travel  ,, .......................... 
Automatic cicatti processing..  .... 
F a c i l i t i e s  tjeirvlces.. .......... 
Technical  mnrices . . .  .......... 
Adminis t ra1::tve support .  ........ 

Tota l ,  fitrid requirements.. ... 

FUNDS - 
19171 

-I- 
1970 

$57,987,000 $64,35 1,000 $67,111,000 

898,000 1,013,000 1,08;8,000 

432,000 47,000 513,000 

- 1969 - 

6,88 1,000 6,110,000 5,9915,000 

737,000 36,000 910,000 

909.000 841.000 881 , .OOO 

$67 -844.000 $72.398.000 375.2 1,8.000 
--1- 
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1971 -.- 1970 - 1969 
7 

1. Permanenflositions by Program: 

Space Science and Aoplications 

15 
311 

13 
311 

13 
'311 

Space applications.................. 
Launch vehicle procurement.......... 

AdvancpdResearch and Technology 

445 
161 

438 
15 3 

1438 
15 3 

Basic research...................... 
Space vehicle systems............... 
Space power and electric 
propulsion systems........O........ 

Nuclear rockets............O~......o 
Chemical propulsion................. 
Aeronautical vehicles............... 

849 
53 
200 
863 

85 3 
29 
190 
886 

;I35 3 
25 
190 

r3 90 

7 7 Technolsy Utilization................ 

2 1580 A<- Su'btotal, positions by program.... 2.904 2.880 

2. Indirect-Positions: 

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

18 
5 05 
8 12 

18 
507 
839 

Su'btotal, indirect positions.. .... 1 . 364 1.335 

A!- 4 ''1 15 
-,- 

Total, permanent positions .............. 4.215 4.268 - 

RPM 2-85 
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National Aeronautics and Space Administration 
Organization and Staffing Chart 

LEWIS RESEARCH CENTER 
Cleveland, Ohio 

I I DIRECMR'S OFFICE 

Excepted  

Other OS 
as-is I 

2!, 
195 21!> 

OS-16 
os-15  

%O 390 
2071 -1 
1512 1S.11 

Other  OS 
YB 
T o t a l  Pe-nmt 1215 a2Y1 

as-1. 

-_ _. 

PUBLIC AFF.pI)IRS 
OFFICE CB IEyEu)RILwT 

EVIIUATIOW AND 

Excepted  
05-16 

Os-14 10 10 

T o t a l  28 28 

as -15  os-I4 Other  OS E 1' 1 

Other os g T o t a l  20 20 

I AmANCEC RESEARCH 
rnsrrmm 

RESEARCH INSTALLATIONS 

3s-14 
Sther os 2' 

28 28 

TECHNICAL SERVICES 

Other  OS - - 
2 2  

AERONAUTICS DlVlSlON 

Other OS - - 
T o t a l  2 2  

ENOINEERINO SEIYICES 

OS-16 
Other  OS .- -. 
T o t a l  j .. 

I 7' I 
TECHNICAL SERVICES 

CMRDINATION OFFICE 

T o t a l  
os-I, 
Other os 
T o t a l  

-- 

-- -- PLANT SERVICES 
DIVISION 

7 0  71 

os-14  1 1  
Other os 13 13 

83 85  YB 

Total  177 121 

- -  

- -  

I 

I 93 93 j 
'0 L! 

O t h e r  GS 15 1% 
I *  
1 ,  os-I5 OS-,, 

os-11 
OtheP OS 14 a4 

Total 513 513 

YB 438 168 
TOt.3, l €  l i  

FACILITIEF OPERATIONS 

70 71 

OS-15 2 2  
Other os 50 50 

281 284 YB i T o t a l  336 336 

DIVISION 

- -  

_ _  

T o t a l  I37 137 

SPACE : n m  T-EMNOMOY 
CONPUTINO DIVISION 

lNSTR"-T I 
05-16 1 1  
O S - 1 5  10 ,I 
OS-I4 8 8  I Otler  cs 6, 63 

FABRICLTION DIVISION 
70 71 

OS-14 2 2  
O t h e r  OS 29 29 

207 201 

238 236 

- -  

_ _  TOt.31 98 I" 

ExeeDted 9 I 
OS-16 
cs-I5 cs-14  11 12 

1 2  12 
Other GS 2 6 

EWlPNEN'I AND SUPPLY 
DIVISION 

YB 80 80 
Total 130 130 T o t a l  62 € 2  
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PLUM BROOK STATION 
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0 5 10 20 
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LEWIS RESEARCH CENTER 
FISCAL YEAR 1971 ESTIMATES 

LOCATION PLAN 

FACILITIES AUTHORIZED AND UNDER CONSTRUCTION 

1. Expnsion 01 the Propulsion jystemr Ldboratory lor 
Suwrsonlc Research 

2. Land Acquisition from City 01 Cleveland 

a LLGEND EXISTING BUILDINGS 

66 Propulrion Systens IabOralOrY 
17 Instrument Research LabOratorY 
85 ICXIO fmt SupersonicYvirdTunnel 
86 loxia FCOI supersonic Wind Tunnel Off ice 

and  Computer Center 
iM R K k e t  Oparetlons Building 
102 l iqu id  Metals Pwer Laboratory 

3 Administrallon Building 
4 Flight Research Building 
5 Engine Research Building 
6 Chemi i t l y  LabOratory 
7 S p c e  Pwer Chambers 

11 lclng Research T u n r e l  

io5 Materials Processing IabOratorY 
14 Technical Servlces Building 
1 5  utilities Building 
16 Electrlc P ~ ~ ~ ~ I ~ , o ~  Research B u m g  106 Basic Materials Laboratory 

110 zero Gravity Facility 
202 Rocket Lngine Test Fac I ty 

21 Procurement and  Suo?ly Building 

203 Fracture Mechanlcs Laboratory 24 Special Projects LabOratOry 
14 LIquld Metals Corrosmn LaWaIo ry  

301 Electric Propulsion Labrdtory 
104 High Load Cdpc i l y  lensilf leSlln9 H L l l i l j  

Operations Building 

,.w. .... .. 11.1 .. 

\ 
I' 

---- -- 



1111 
1411 
7 144 
2111 
2211 
2311 
2411 
E!! 
2811 
5412 
2611 
2711 
3111 
3211 
3311 

3411 _. ._ ::e: 

LEWIS RESEARCH CENTER 
PLUM BROOK STATION 

FISCAL YEAR 1971 ESTIMATES 

LOCATION PIAN 

, . , >-- 
Present Boundary 

. .- . --. ---. LEGEND 

MISTING FACILITIES 

Reactor Facility Group 
Space Power Facility 
Administration Building 
Rocket Pump Laboratory (A) 
Rocket Turbo-pump Laboratory (C) 

.__ ,,I Future Boundary 

Cryogenic Propellant Laboratory (K) 
Central Control and Data Building (H) 
Fluorine Pump Laboratory (I) 

i instal lat ion of Equipment at the Hydrogen Heat 
Transfer Facility for Hypersonic Propulsion Research 

7 Land Ami~ii(itinn IP l i im Rrmk) . . . . . , , . 
i(oLLei ivjieiiis Kiibji8Giv ij, 
Altitude kocket Test Facility (6-1) 
Spacecraft Propulsion Research Facility (6-2) 
Nuclear Rocket Dynamics and Controls 
Facility (8-3) 
Heat Transfer Facility 
Engineerins Buiiihy 
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FISCAL YEAR 1971 ESTIMATES 
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FISCAL YEAR 1971 ESTIMATES 



RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1971 ESTIMATES 

SPACE NUCLEAR PROPULSION OFFICE 

MISSION: 

The j o i n t  A.EC-NASA Space Nuclear Propulsion Off ice  is  respons ib le  f o r  the  
formulation and execution of a research and development program for nulzlear 
rockets.  The. general  ob jec t ive  of t h e  Nuclear Rocket Program is t o  provide 
a s ign i f i can t .  increase i n  propuls ion c a p a b i l i t y  for f u t u r e  space a c t i v i t i e s .  
A p r i n c i p a l  spec:ific ob jec t ive  is t o  develop a 75,000 pound t h r u s t  engine,  
NERVA, f o r  incorporat ion i n  a reusable  nuc lear  s tage .  

In  add i t ion  to NERVA development, e f f o r t  is d i r ec t ed  to  the  advancement of 
t he  technology of nuclear  rocke t ry  with emphasis being placed on the  a reas  
of: (1) continued improvement t o  nuc lear  rocket  performance, (2) t o  provide 
t h e  base of information f o r  t h e  development of a nuclear  s t age ,  and ( 3 )  t o  
i n v e s t i g a t e  t.ne f e a s i b i l i t y  of advanced propulsion concepts. 

DESCRIPTION: 

The Nuclear Rocket Program is a j o i n t  AEC-NASA undertaking. To en!;ure an 
in t eg ra t ed  program, t h e  Space Nuclear Propulsion Off ice ,  e s t ab l i shed  by an 
interagency agreement between NASA and the  Atomic Energy CommissFon, inanages 
a l l  aspects  a f  t h e  program. 

The Space Nuclear Propulsion Off ice  c o n s i s t s  of a Headquarter:; Off ice  
loca ted  a t  Gknriantown, Maryland, and th ree  f i e l d  extensions loca ted  irn Ohio, 
New Mexico, imd .  Nevada. A t  t h e  Nevada loca t ion ,  t h e  Nuclear Rocket Develop- 
ment S t a t i o n  (HRDS) w a s  e s t ab l i shed  t o  provide a s i te  f o r  ground s t a t i c  
t e s t i n g  of tihe r eac to r s ,  engines ,  and eventua l ly ,  vehic les  assoc ia ted  with 
nuclear  rocket  development. 

The Nuclear Rocket Development S t a t i o n  cons i s t s  of an approximately 
78,000-acre sirre owned by t h e  Atomic Energy Commission, approximately 90 miles 
northwest of Lias Vegas, Nevada. 
f a c i l i t i e s ,  Including f ixed assets i n  progress  and contractor-held f a c i l i t i e s  
at various :Llxations, as of June 30, 1969, w a s  $50,256,000. 

The t o t a l  c a p i t a l  investment of NASli-funded 
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SUMMARY OF RESOURCES -- REQUIREMENTS : 

FUNDS 

Travel............................. 188,000 204,000 213,000 

Automatic data  processing.......,.. -- -- --- 
F a c i l i t i e s  services................ --- -- --- 

67,000 -- --- Technical se rv ices . .  ............... 
I- -- -- Administrative support............. -. 

Total ,  fund requirements.. ....... $2,135,000 $2,234,000 &302,000 

PERSONNEL 
19 7 1  - 19 70 -- 1969 - 

Permanent Pos i t ions  by Program: 1. ---- 
Advanc:ed Research and Technology ---- 

Nuclear rockets.......oo..ooooo..o.o 

Subto ta l ,  pos i t i ons  by program.. .. 
2. Ind i r ec t  Pos i t ions :  -- 

Direc tor  and staff.................... 
A,dminlstrative support................ 

Subto ta l ,  i n d i r e c t  positions........ 

Tota l ,  F,ermanent positions.............. 

100 

100 

- 

3 
1 - 
4 - 

10 4 - - 

3 
1 -- 

100 

96 

96 

- 

3 
1 - 
4 - 

100 - - 
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N a t i o n a l  Aeronau t i c s  and Space A d m i n i s t r a t i o n  
O r g a n i z a t i o n  and S t a f f i n g  C h a r t  
Space Nuelear  P r o p u l s i o n  O f f i c e  

--- 
S t a f f i n g  Summary 

71  - 70 - 
Excep tec! 3 3 
GS-16 6 6 
GS-15 23 23 
GS- 14  25 25 

4 3  A l l  O the r  GS 

T o t a l  Permanwit 100 100 
- 4 3  - 

--- I 

---- 
A:Lliucyuerque E x t e n s i o n  

- 70 71 
E x c e p t c ~ l  - - 
GS-16 - - 
GS-15 1 1 
GS-14 - - 
A l l  O t h e r  GS 

To t a l  I?c?mianent 1 1 

- - - -  

Cl.eve1and E x t e n s i o n  

70 

Excep tc!d 1 
GS-16 2 
GS-15 13 
GS- 14 16 

27 A l l  O t h e r  GS 

T o t a l  Permanent 59 

- 

- 

13 
16 
27 

59 

Nevada Ex tens ion  

70 71 

- 

- 
Excep t d  
GS-26 1 
GS-15 3 
GS-14 7 7 

1 4  14 A l l  O the r  GS 

T o t a l  Pc!rmanent 25 25 
- -  

~- 
O f f i c e  o f  t h e  Manager 

70  -- 
Cxcep t e d  2 2 
X- 16 - - 
X-15 1. 1 
: S -  1 4  2 2 

1 1 

' o t a l  Permanent 6 6 
ill O t h e r  GS - 

-- 
O f f i c e  o f  NERVA 'Development 

- 70 1'1 
Excepted - - 
GS- 16 1 1 
GS-15 3 3 
GS- 14  - - 
A l l  O t h e r  GS 

T o t a l  Permanent 4 4 

- - - -.- 

------ 
O f f i c e  o f  Veh ic l e  ~si Technology 

70 7 1  

Excepted - - 
GS- 16 1 1 
GS-15 2 2 
GS- 14  

1 1 A l l  O t h e r  GS 

T o t a l  Permanent 4 & 

- I_- 

- 

F a c i l i t i e s  & Equip. Branch 

- 70 LL 
Excepted - 
GS- 16  1 I 
GS-15 - 
GS- 14 - 
T o t a l  Permanent 1 I 

- A l l  O the r  GS - 

371-945 0 - i C 1  - 17 



h) 
8 

v1 
... 
Y 



LOCATION PI 





Advanced Yiissions - To p lan  a broad program of explora t ions  which 
w i l l  acyc :ve  and maintain a pos i t i on  of s p a c e  leadersh ip  f o r  the  
Uni. ted S t a t e s  . 

The Off ice  of Manned Space F l i g h t  has  launch r e s p o n s i b i l i t y  f o r  major 
manned and unmanned missions. The th ree  i n s t a l l a t i o n s  pr imar i ly  
concerned with t h e  manned space f l i g h t  programs are: the  George C. Marshall 
Space F l igh t  Center,  inc luding  Miss i ss ippi  T e s t  F a c i l i t y ,  Michoud Assembly 
F a c i l i t y ,  and. Sl . idel1 where a computer f a c i l i t y  is loca ted ;  t he  Manned 
Spacecraf t  Center,  including NASA activit ies a t  t h e  White Sands T e s t  F a c i l i t y ;  
and the  John F. Kennedy Space Center,  NASA, including NASA a c t i v i t i e s  at the  
Eastern and k l e s  t e r n  T e s t  Ranges 

Off ice  of !&ice Science and Applicat ions - Responsible f o r  t he  NASA. 
automated sp&e f l i g h t  program d i r ec t ed  toward s c i e n t i f i c  inves t i :ga t ians  of 
t he  s o l a r  system ut i l i z ing-ground based, a i rborne ,  and space techniques 
including sounding rockets ,  e a r t h  sa te l l i t es ,  and deep space probes ; fo r  
s c i e n t i f i c  ex1)ei:iments t o  be  conducted by man i n  space and f o r  a s s i s t i n g  
i n  t h e  trainj.ng of  a s t ronau t - sc i en t i s t s ;  f o r  t he  research  and development of 
space f l i g h t  app l i ca t ions  i n  such areas as meteorology, communications, 
navigat ion,  I:eocfesy, and e a r t h  resources  surveys,  and f o r  the  support  of 
opera t iona l  systems using these  developments ; and f o r  t h e  development, pro- 
curement and use of l i g h t  and medium class launch vehicles .  

The Off ice  of Space Science and Applicat ions has o v e r a l l  i n s t i t u t i o n a l  
responsibilil::? fo r  NASA i n s t a l l a t i o n s  pr imar i ly  involved i n  space sc ience  
and a p p l i c a t i m r ;  programs. 
Wallops S t a t i m ,  t h e  Jet Propulsion Laboratory (a Government-owned f a c i l i t y  
operated f o r  ' U S A  by t h e  Ca l i fo rn ia  I n s t i t u t e  of Technology), and the  NASA 
Pasadena Off:Lce, a component f i e l d  a c t i v i t y  of Headquarters. 

These are t h e  Goddard Space F l i g h t  Center,  

---- Off ice  of .4&ranced Research and Technolo&y - Responsible f o r  t h e  planning,, 
d i r e c t i o n ,  execution, eva lua t ion ,  documentation, and dissemination of the  
r e s u l t s  (of a.L1 NASA research and technology programs t h a t  are conduct6:d 
p r i m a r i l y  t o  demonstrate t he  f e a s i b i l i t y  of a concept, s t r u c t u r e ,  cOmIionent, 
or  system and which may have genera l  app l i ca t ion  t o  the  na t ion ' s  aeror iaut ical  
and space objec t ives .  
t o t a l  program of support ing research and technology r e l a t e d  t o  carryirig out  
s p e c i f i c  f l i g h t  missions i n  order  t o  avoid unnecessary duplicaticln ancl t o  
in su re  a n  i n t eg ra t ed  and balanced agency research  program. 

This o f f i c e  is a l s o  respons ib le  f o r  coordinatirig NASA':; 

I n  add i t ion ,  t h i s  o f f i c e  has over -a l l  i n s t i t u t i o n a l  r e s p o n s i b i l i t y  f o r  
t he  research cen te r s  p r i m a r i l y  involved i n  car ry ing  out  NASA's advancc!d 
research  programs. These i n s t a l l a t i o n s  are: the  Ames Research Center, the  
F l igh t  Research Center, t he  Langley Research Center, t he  L e w i s  Resear1:h 
Center,  and the  Space Nuclear Propuls ion Office.  

The --- NASA Pasadena Off ice  - Pasadena, Cal i forn ia ,  is a component f i e l d  
a c t i v i t y  of t h e  NASA Headquarters Off ice  of Space Science and Applicacions. 
Its r e s p o n s i b i l i t i e s  are t o  nego t i a t e  and adminis ter  NASA con t rac t s  with the  
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Cal i forn ia  I n s t i t u t e  of Technology f o r  the  opera t ion  of t h e  J e t  Propulrilion 
Laboratory; provide pa ten t  and technology u t i l i z a t i o n  se rv ices  a s  they r e l a t e  
t o  prime and subcontracts  a t  the  J e t  Propulsion Laboratory; and perform such 
add i t iona l  procurement, cont rac t  adminis t ra t ion ,  publ ic  a f f a i r s ,  comnunica- 
t i o n s ,  f i n a n c i a l  management, and o the r  func t ions  a s  may be assigned by the  
Associate  Administrator f o r  Space Science and Applicat ions.  

DESCRIPTION: 

The NASA Headquarters i s  located a t  400 Maryland Avenue, S.W., Washington, 
D.C., and a l s o  oecupies o the r  bu i ld ings  i n  the  D i s t r i c t  of Columbia ant1 
nearby Virg in ia ,  Except f o r  some o f f i c e  space leased i n  the  D i s t r i c t  of 
Columbia and a s to rage  area i n  Virg in ia ,  personnel occupy Government-owned 
bui ldings.  The NASA Pasadena Off ice  is  phys ica l ly  located a t  the  J e t  
Propulsion La'boretory i n  Pasadena, Cal i forn ia .  

SUMMARY OF RESOURCES REQUIREMENTS: 

Func t ions ---- 
Personnel...................... 

Travel......................... 

Automatic da ta  processing ...... 
F a c i l i t i e s  services............ 

Technical services.........,... 

Administrative support......... 

Tota l ,  fund requirements.. ... 

FUNDS - 
1969 

$38,002,000 

2,539,000 

2 ,336,000 

42 7,000 

11,594,000 

5.879.000 

$60.777.000 

- 1970 

$41,92 9,000 

3,135,000 

1,559,000 

326,000 

9,546,000 

5.323.000 

$6 1.8 18 .OOO 

- 1971 

$42 ,6!5 3 ,000 

3,21h2,000 

1,5 74,000 

3:!6,000 

9,490,000 

-.- 

5.430.000 

$62 .7 35 ,000 --- 



PERSONNEL 

1969 - 
1. Permanent Pos i t i ons  by Program: 

Manned Space P l igh t  

Ap011.0 .............................. 
Space f l i g h t  operations............. 
Advalnced missions................... 

Space Scfence and Applicat ions 

Phyaifice! and astronomy.. ............. 
Lunar and p lane tary  explorat ion. .  ... 
Bioscience.. ........................ 
Launch veh ic l e  procurement 
Space appl ica t ions .  ................. 

---- Advanced Research and Technology 

Bas:Lc ~research. ..................... 
Space veh ic l e  systems ............... 
Elec t ronics  systems................. 
Hum;sa €actor  sys terns.. .............. 
Spae'e power and e l e c t r i c  

propulsion systems ................. 
Cheraic.al propuls ion ................. 
Aeronautical  vehicles............... 

---- Universi ty  A f f a i r s  

Sus ta in ing  u n i v e r s i t y  program.. ..... 
T r a c k i a  and Data Acquisition......... 

---- Technology Utilization................ 

Subto ta l ,  pos i t i ons  by program...... 

196 
1 2  7 
52 

60 
53 
33 
52 
26 

29 
41 
31 
22 

28 
22 
29 

12 

54 

18 

885 

- 
- 

2 .  I nd i r ec t  Pos i t ions :  

Director  and staff.................... 433 
A-dministrative support.. .............. 272 
Research! and development support.. .... 503 

Subbt:otal, i n d i r e c t  pos i t ions . .  ...... 1.208 
Tota l ,  permanent pos i t i ons  .............. 2.093 - 

1970 - 

153 
188 
40 

60 
56 
33 
55 
26 

30 
41 
31 
23  

28 
22 
30 

12 

55 

18 
901 - 

197'1 
-I- 

1163 
1'88 

40 

59 
55 
29 
56 
25 

29 
41 
30 
22 

2 8  
2 1  
29 

9 

54 

445 1435 
262 252 

.!i 10 5 15 -.- - 
1,197 -- 1,222 - 
2 073 

-I- 

2.123 - 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
ORGANIZATION AND STAFFING CHART 

NASA HEADQUARTERS 
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ORGANIZATION d 
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IiESEARCH AND PROGRAM MANAGEMENT TYPE COSTS 

FISCAL YEAR 1971 ESTIMATES 

J E T  PROPULSION LABORATORY 

The Je t  Propuls ion Laboratory (JPL) i s  a Government-owned f a c i l i t y  
managed and operated by t h e  C a l i f o r n i a  I n s t i t u t e  of Technology under a 
c o n t r a c t  w i th  NASA. The c o s t  of ope ra t ing  t h e  Laboratory i s  funded frtun 
t h e  Research and Development appropr i a t ion ,  except f o r  t h e  l e a s e  of 
admin i s t r a t ive  a i r c r a f t  and t h e  purchase of passenger motor v e h i c l e s  
which a r e  funded from t h e  Research and Program Management appropr ia t ior t  
and a r e  included i n  t h e  NASA Headquarters budget p re sen ta t ion .  The 
Research and 'Program Management type  c o s t s  a r e  presented  f o r  information 
only  and a r e  no t  a p a r t  of t h e  NASA Research and Program Management butlget. 

MISSION : 

The Je t  Propuls ion Laboratory performs a v a r i e t y  of engineering,,  
s c i e n t  i f  i ' c  , aind management missions inc luding  : 

1. Prlo j e c t  management of complete automated s p a c e c r a f t  systems 
f o r  p l ane ta ry  exp lo ra t ion .  

2 .  Operation of t h e  Deep Space Network inc luding  t r a c k i n g  and 
da ta  a c q u i s i t i o n  a c t i v i t i e s  r equ i r ed  by p l a n e t a r y  f l i g h t s  , 
as w e l l  a s  backup t o  t h e  Manned Space F l i g h t  Network. 

3 .  A cont inuing program o f  suppor t ing  r e sea rch  and technology. 

S p e c i f i c  examples of t h e  Je t  Propuls ion  Labora tory ' s  a c t i v i t y  i.n t h r s e  
a r e a s  a r e :  

P l ane ta ry  E z l o r a t i o n  - The Mariner series of automated s p a c e c r a f t  vas  
designed a t  tlie ,Jet  Propuls ion Laboratory.  The Laboratory has  been 
r e spons ib l e  f x  the  p r o j e c t  management of a l l  Mariner missions inc ludiiig 
t h e  i n t e g r a t i s n ,  assembly, and t e s t i n g  of t h e  s p a c e c r a f t .  Mariner I1 
accomplished the  f i r s t  success fu l  f l yby  of Venus i n  1962, and i n  1965, 
Mariner I V  phstographed the  s u r f a c e  of Mars a s  it passed w i t h i n  6,200 
m i l e s  of  t h e  p l a n e t ' s  su r f ace .  Mariner V was launched i n  June 1967 ant1 
four  months l a t e r  passed w i t h i n  2,131 miles of Venus providing informai:ion 
on t h e  atmospheric composition of t h e  p l ane t  and o t h e r  s c i e n t i f i c  d a t a  
Mariners V I  and VI1 have j u s t  completed a success fu l  dua l  mission t o  M i i r s  

i n  1969. Mariner V I  made i t s  pass  w i t h i n  2,100 miles of Mars and photo- 
graphed t h e  p l a n e t ' s  e q u a t o r i a l  reg ion ,  wh i l e  Mariner V I 1  photographed 
t h e  southern  hemisphere inc luding  t h e  p o l a r  cap of Mars from 2,lOCl m i l t s .  
Both s p a c e c r a f t  re turned  high q u a l i t y  p i c t u r e s  of t h e  p l a n e t ' s  s u r f a c e  
Photographs and sc ience  da t a  provided by Mariners V I  and V I 1  have s i g n & -  
i c a n t l y  increased  man's knowledge of t h e  Red P lane t .  
missions t o  tlie p l ane t s  a r e  planned f o r  1971 and 1973. 

Add i t iona l  I1arinc:r 
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Supportin& - Research and Technology - The Je t  Propuls ion  Laboratory 
main ta ins  a s t r o n g  program of suppor t ing  r e sea rch  and technology, and 
advanced development. 
i n  such area,s a s  f h i d  phys ics ,  e l ec t rophys ic s ,  materials,  appl ied  
mathematics, and guidance and c o n t r o l  w i l l  cont inue  t o  be appl ied  t o  
problems i n  ,space exp lo ra t ion .  

Much of t h e  knowledge gained from a c t i v e  r e s e a i ~ h  

Another a c t i v i t y  of cons ide rab le  importance i s  t h e  development and 
f a b r i c a t i o n  !of s c i e n t i f i c  experiments t o  be flown on v e h i c l e s  o t h e r  tlian 
Je t  Propuls ion 'Laboratory s p a c e c r a f t .  These inc lude  high-a1titud.e ba'l-loons, 
Aerobee rocke t s ,  NASA a i r c r a f t ,  and Ea r th  o r b i t e r s .  The s c i e n t i f i c  tc!ams 
involved i n  these  experiments f r e q u e n t l y  inc lude  f a c u l t y  members o f  v;irious 
u n i v e r s i t i e s  and s t a f f  members from NASA f i e l d  i n s t a l l a t i o n s .  

Tracking and Data Acqu i s i t i on  - The J e t  Propuls ion Laboratory is  
r e spons ib l e  f o r  t h e  des ign  and ope ra t ion  of t h e  worldwide Deep Space 
Network. The Deep Space Network is  comprised of t h e  Space F l i g h t  
Operations F a c i l i t y  i n  Pasadena a s  w e l l  a s  t r a c k i n g  and da ta  a c q u i s i t  1-on 
s t a t i o n s  loca ted  i n  C a l i f o r n i a ,  Spain,  South Af r i ca  and A u s t r a l i a .  Tlie 
Space F l i g h t  Operat ions F a c i l i t y  i s  t h e  c e n t r a l  communications arid co i i t ro l  
f a c i l i t y  f o r  t h e  conduct of f l i g h t  miss ions .  
provides  support  not  on ly  t o  J e t  Propuls ion Laboratory managed f l i g h t  
miss ions ,  but a l s o  f o r  a l l  manned Lunar Missions,  and f o r  projects such as 
Pioneer  and Hel ios  which are managed by o t h e r  NASA f i e l d  i n s t a l l t i t i o n s .  

The Deep Space Network 

DESCRIPTION: 

The Je t  Propuls ion Laboratory i s  loca ted  i n  Pasadena, C a l i f o r n i a ,  
approximately 20 miles n o r t h  of downtown Los Angeles. 
f a c i l i t i e s  a r e  loca ted  a t  Goldstone, C a l i f o r n i a  ( t r ack ing  and da ta  
a c q u i s i t i o n ) ,  Edwards A i r  Force Base, Muroc, C a l i f o r n i a  ( s o l i d  propel  lant  
formulat ion and t e s t i n g ) ,  and Table Mountain, C a l i f o r n i a  (open a i r  te , ; t ing 
and astronomy). 

Subs id i a ry  

A t  Pasadena, t h e  Laboratory occupies  175.9 a c r e s  of land of which 145.9 
a c r e s  a r e  owned by NASA and 30 a c r e s  are  leased .  A t  Goldstone, f a c i l i t i e s  
a r e  loca ted  on land occupied under permit  from t h e  Army. A t  Edwards iiir 
Force Base, f a c i l i t i e s  a r e  loca t ed  on land occupied under permit from t h e  
A i r  Force.  F a c i l i t i e s  a t  Table Mountain a r e  loca ted  on land occupied under 
permit from t h e  Fores t  Se rv ice  of t h e  Department of Agr i cu l tu re .  The c a p i t a l  
investment of t h e  Jet  Propuls ion Laboratory,  inc luding  t h e  Deep Space 
Network and con t r ac to r -he ld  f a c i l i t i e s ,  a s  of June 30, 1969, was $193,425,000 
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SUMMARY OF RESOURCES REQUIREMENTS : 

FUNDS - 
1969 ---- Funct ions - 

Personnel .  ........................ $59,380,000 

Travel .  ........................... 2,468 , 000 

Automatic d a t a  processing ......... 3,531,000 

F a c i l i t i e s  s e r v i c e s  ............... 5,995,000 

Technical  s e r ,v i ces . .  .............. 674,000 

Administrati1.e suppor t . .  .......... 2,420,000 

T o t a l ,  fund requirements . .  ...... $74,468,000 

PERSONNEL 

1. Pernianergttositions by Program: 

Manned &)ace F l i g h t  ___.- 

Apo I. :Lo. ........................ 
Advcuiced miss ions .  ............. 

Space !Science and Appl ica t ions  

Phyr; :ic r; and astronomy .......... 
Lunar and p l a n e t a r y  exp lo ra t ion  
Bioscience.  .................... 
Space app 1 i c a t  i ons  ............. 
Launch v e h i c l e  procurement. .... 

--- Advanced Research and Technology 

Basic  r e sea rch . .  ............... 
Space v e h i c l e  systems..  ........ 
E 1 ec t 1: $321 i c  s systems ............ 
Human f a c t o r  systems ........... 
Space power and e lec t r ic  

propuls ion  systems ........... 
Chemical propuls ion  ............ 
Aeronaut ica l  v e h i c l e s .  ......... 

1969 - 

29 
17 

12 
949 

30 
30 

2 

117 
39 
7 1  

2 

77 
48 - 

1970 

$67 , 160,000 

- 

2,259,000 

5,379,000 

6 , 572 , 000 

784,000 

2,495 , 000 

$84,649 , 000 

1970 - 

43 
17 

11 
90 3 
30 
67 

7 

10 9 
39 
88 

94 
58 

2 

L97 1 -- 
$71,211,000 

2,#$72,000 

5,375,000 

6,556 , 000 

779,000 

A , 4 6 2 , 0 0 0  

$88,855,000 
-5 

197 1 
,- 

36 
17 

8 
859 

30 
7 1  

7 

10 9 
39 
88 

94 
58 

2 
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1971 -.- 1970 - 1969 - 
494 

Subtot:al ,  p o s i t i o n s  by program 1,877 1,962 1,912 

-.- T r a c k i n g a n d  Data Acqu i s i t i on .  . 45 4 494 

Direct i tuppor t  ................. 5 15 545 533 

2 .  ---- I n d i r e c t  Pos i t i ons . .  1,598 1,693 -.L 

T o t a l ,  permanent p o s i t i o n s . .  ..... 3,990 4 100 

............. 1 655 

=:h 4,200 - - 
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G u E - F B U I L D I N G  

J E T  PROPULSION LABORATORY 
F I S C A L  Y E A R  1971 ESTIMATES 

LOCATION PLAN 
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