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94TH CONGRESS H R 12453 2o8ESSION • • 

IN THE HOUSE OF REPRESENTATIVES 

MARCH 11, 1976 

Mr. TuoUE (for himself, Mr. MosHER, Mr. HEOHLBR of West Virginia, Mr. 
BELL, Mr. DoWNING of Virginia, Mr. JARMAN, Mr. FuQuA, Mr. WYDLER, 
Mr. SYMINGTON, Mr. WrNN, Mr. Frnwus, Mr. i'REY, Mr. RoE, Mr. GoLD­
WATER, Mr. McCoRMACK, Mr. Escu, Mr. BRowN of California, Mr. CoNLAN, 
Mr. MILFORD, Mr. MYERS of Pennsylvania, Mr. TaoRN'IWf, Mr. EpRY, Mr. 
ScHEUER, Mr. PREssLER, and Mr. OTTINGER) introduced the following bill; 
which was referred to the ConunitWe on Sci~~ ~P.d ~~1:\nology 

A BILL 
To authorize appropriations tn the Nttt;ional .Aerooautics and 

Space Administration for re5tearch and qev~~OJ>ment, con­

struction of facilities, and research and program manage­

ment, and for other purposes. 

1 Be it enacted by the Senate and House of Representa· 

2 tives of the United States of America in Congress assembled, 

3 That there is hereby authorized to be appropriated to the 

4 National Aeronautics and Space Administration: 

5 (a) For "Research and development," for the follow-

6 ing programs: 

7 (1) Space Shuttle, $1,288.100,000; 

I 
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( 2) Space flight operations, $198,200,000; 

(3) Expendable launch vehicles, $151,400,000; 

(4) Physics and astronomy, $169,800,000; 

( 5) Lunar and planetary .exploration, $193,100,000; 

( 6) Life sciences, $22,125,000; 

(7) Space applications, $185,700,000; 

( 8) Earth resources operational systems, 

$13,500,000; 

( 9) Aeronautical research and teelmo.Wgy, 

$192,100,000; 

(10) Space research and technology, $92,100,000; 

( 11) Tracking and data acquisition, $254,000,000; 

( 12) Technology utilization, $8,400,000. 

(b) For "Construction of facilities", including land 

15 acquisition, as follows: 

16 ( 1) Modification for high enthalpy entry faCility, 
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Ames Research Center, $1,220,000; 

(2) Modification of flight simulator for advanced 

aircraft, Ames Research C13nter, $1,730,000; 

( 3) Construction of supply s-qpport facility, Ames 

Research Center, $1,540,000; 

( 4) Construction of addition to flig~t control 

facility, Hugh L. Dryden Flight Research Center, 

$750,000; 
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( 5) Construction of airlock to spm test facility, 

John F. Kennedy Space Center, $360,000; 

( 6) Modifications for utility control system, John 

F. Kennedy Space Center, $2,445,000; 

(7) Construction of addition for aeroelastic model 

laboratory, Langley Research Center, $730,000; 

( 8) Construction of data reduction center anne-x 

Langley Research Center, $2,970.000; 

( 9) Construction of refuse-fired steam generatin.o" 

facility, Langley Research Center, $2,485,000; 

( 10) Modification of refrigeration system, electric 

propulsion laboratory, Lewis Research Center, $680,-

000; 

( 11) Rehabilitation of combustion air drying sys­

tem, engine research building, Lewis Research Center, 

$1,490,000; 

( 12) Large aeronautical facility: constructi{)n (}£ 

national transonic facility, Langley Research Center, 

·$25,000,000; 

( 13) Space Shuttle facilities at various locations as 

follows: 

(A) Construction of Orbiter processing facil­

ity, John F. Kennedy Space Center, $3,750,000 ; 
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(B) Modifications to launch CQ111plex 39, John 

F. Kennedy Space Center, $17,855,000; 

(C) Modifications for ~olid :roc1i.et booster proc­

essing facilities, John F. Kennedy Spa~ Center, 

$8,700,000; 

(D) Construction of Shuttle/~~ri~f aircraft 

mating facility, John F. K~;nnedy Space Center, 

$1,700,000; 

(E) Rehabilitation and mmlification of Shut­

tle f~ilitie:;, at various lo~tion~, $1,7 601000 ; 

(F) Modification of ~a'ftwing and final 

B.¥embly faeilities for .external ~'&,; ¥ichoud A~~ 

sembly Facility, $1,930,000; 

(14) Space Shuttle payload facilities at various 

locations as follows: 

(A) Modifications to operations and checkoat 

building for Sptlceltlb~ John F. ~nedy Space 

Center, $3,570,000; 

(B) Modifications and additio~ fm: Sh"ttle pay­

load dev~lopm~l\t, Goddard Spac~ Flight Center, 

$770,000; 

( 15) Rehabilitation and modification of facilities 

at various locati~»s, qat in excess u£ $500,000 per proj­

eot, $17,875,000; 

( 16) Minor construction of new facilities and addi-

1 

2 

5 

tions to existing facilities at various locations, not in 

excess of $250,000 per pft}j~ct, $5,125,000; 

3 ( 17) Facility planning and design not otherwise 

4 provided for, $12,655~000. 

5 (c) For "Research and program managen'lent", $810,-

6 455,000, and such additional or supplemental amounts as 

7 mtty be necessary for increases in s-alary, pay, re·tirement, 

8 or other emplo~e benefits authorized by law. 

9 (d) Notwithstanding the provisions of subsection 1 (g), 

10 appropriatiDns for f'Researeh and developtnent21 may be 

11 used ( 1) for any items of a capital nature (other than acqui-

12 sition of land) which may be required at locations other than 

13 installations of the Admini~trati6n for the perlorrrtance of 

14 re8earch and deVelopment oontra~ts, and (2) for grants 

15 to nonprofit institutions of higher education, or to nonprofit 

16 organi~ations whose primary purpose is the conduct of 

17 scientific researeh, for purchase or construction of addi-

18 tiona1 research .facilities; and title to such facilities shall 

HJ be vested in the United States unless the Administrator de-

20 termines that the national program m aeronautical and 

21 space activities will best be served by vesting title in any 

22 such grantee institution or organization. Each such grant 

2a shall be made under such conditions as the Administrator 

24 shall determine to be required to insure that the United 

25 States will receive therefrom benefit adequate to justify the 
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1 making of that grant. None of the funds appropriated for 

2 "Research and development" pursuant to this Act may be 

3 used in accordance with this subsection for the construction 

4 of any major facility, the estimated cost of which, including 

5 collateral equipment, exceeds $250,000, unless the Admini-

6 strator or his designee has notified the Speaker of the House 

7 of Representatives and the President of the Senate and the 

8 Committee on Science and Technology of the House of Rep-

9 resentatives and the Committee on Aeronautical and Space 

10 Sciences of the Senate of the nature, location, and estimated 

11 cost of such facility. 

12 (e) When so specified in an appropriation Act, ( 1) 

13 any amount appropriated for "Research and development" 

14 or for "Construction of facilities" may remain available 

15 without fiscal year limitation, and (2) maintenance and 

16 operation of facilities, and support services contracts may be. 

17 entered into under the "Research and program management" 

18 appropriation for periods not in excess of twelve months 

19 beginning at any time during the fiscal year. 

20 (f) Appropriations made pursuant to subsection 1 (c) 

21 may be used, but not to exceed $35,000, for scientific con-

22 sultations or extraordinary expenses upon the approval or 

23 authority of the Adminisn·,ator and his determination shall 

24 be final and conclusive upon the accounting officers of the 

25 Government. 

7 

1 (g) Of the funds appropriated pursuant to subsections 

2 1 (a) and 1 (c), not in excess of $25,000 for each ptoj~ct, 

3 including collateral equipment, may be used for construction 

4 of new facilities and additions to existing facilities, and not 

5 in excess of $50,000 for each project, including collateral 

6 equipment, may be used for rehabilitation or modification of 

7 facilities: Provided, That of the funds appropriated pursuant 

8 to subsection 1 (a) , not in excess of $250,000 for each proj-

9 ect; including collateral equipment~ may be used for any 

10 of the foregoing for unforeseen programmatic needs. 

11 SEc. 2. Authorization is hereby granted whereby any 

·12 of the amounts pr~cribed in paragraphs ( 1) through ( 16) , 

13 inclusive, of subsection 1 (b) -

14 

15 

16 
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18· 

•19 

20 

( 1) in the discretion of the Administrator or his 

designee, may be varied upward 10 per centum, or 

(2) following a report by the Administrator or his 

designee to the Committee on Science and Teehnology 

of the House of .Representatives and the Committee on 

Aeronautical and Space Sciences of the Senate on the 

circumstances of such action, may be varied upward 25 

21 per centum, 

22 to meet unusual cost variations, but the total cost of all work 

23 authorized under such paragraphs shall not exceed the total 

24 of the amounts specified in such para;graphs. 

25 SEC. 3. Not to exceed one-half of 1 per centum of the 
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1 funds appropriated pursuant to subsection 1 (a) bereof may 

2 be transferred to the "Consttuction of facilities" approptia-

3 tion, and, when so tttUlsfarred, together with $10,000,000 

4 of the funds appropriated pursuant to subsection 1 (b) hereof 

5 (other than funds appropriated pursuant to pantgraph ( 17) 

6 of such subsection) shall be available for e~penditttte to con-

7 struct, expand, or modify laboratories and other installations 

8 at any location (including locations specified in subsection 

9 1 ('b) ) , if ( 1) the Administrator determines such action to be 

10 necessary because of changes in the na.tional progrnm of 

11 aeronautical and spaM uctivities or new scientific or engi-

12 neering developtn.ents, and ( 2) he detennines that deferral 

13 of such action until the enactment of the next authorization 

14 Act would be inconsistent with the interest of the Nation in 

15 aeronautical and space activities. The funds so made available 

16 ma.y be expended ro acquire, con~tttu~t, oon\rett, rehabilitate, 

17 or install permanent or temporary public work~, including 

18 land acquisition, site preparation, appttrtooances, utilities, 

19 and 'equipment. No portion of such sums may be obligated 

20 for expenditure or expended to construct, expand, or modify 

21 laboratories and other installations unless (A) a period of 

22 thirty days has pn.ssed aftet the Administrotot or his designee 

23 has transmitted to the Speaker of the Hou~Se of Representa-

24 tives and to the President of the Senate and to the Committee 

25 on Science and Tech»ology of the House of Representatives 

1 
} 

1 
J 

9 

1 and to the Comthittee on Aertniautioo1 and Spaoe &iences 

2 of the Seimte a written tep~rt cuntaining a full and com-

3 pleta stawment concerning ( 1) the nature of guch construc-

4 tion, expnnsi0n, or modificatian, ( 2) the coot thereof in-

5 eluding the cost <rf any rea.l es,tate action pertAining thereto, 

6 and ( 3) the reason why sach constmetion, expansion, or 

7 rriodific8.tion is necessary in the national inter~t, or (B) 

8 each such committee before the expiration of such period has 

9 transmitted to the Administrator written notice to the effect 

10 that suoh comtnittee hlis no (Jbjecti(Jt} to the proposed action. 

11 8oo. 4. Notwithstanding any other pMvision of this 

12 Ac~ 

13 

'14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

( 1) no amount apptopriated pur.suant to this Act 

may be used for any program deleted by the OongrMs 

from requests as origi.hlilly made to either the House 

Committee on Scienele and Toohnol()gy or the Senate 

Connnittee on Aeronautical and Space &ienc~, 

(2) no ammtnts appropriated pursuant to this Act 

ms,y be used for any program in excess of the amount 

actually authorized for that partioular program by sec­

tions 1 (a) and 1 (c) , and 

(3) no amount appropriated pursuant to this Act 

may be used for any program which has not heen pre-

24 sented to or requested {)f either such committee, 

25 unless (A) a period of thirty da~ has passed after the 
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1 receipt by the 8peaker of the House of Representatives and 

2 the President of the Senaoo and each such committee of 

3 notice given by the Administrator or his designee containing 

4 a full and complete statement of the twtion proposed to be 

5 taken and the facts and circumstances relied upon in support 

6 of such proposed action, or (B) each such ·committee before 

7 the expiratiQn of such period has transmitted to the Admin-

8 istrator written notioo to the effect that such ~ommittee has 

9 no objection to the proposed action. 

10 Soo. 5. It is the sense of the Congress that it is in the 

11 national interest that consideratiQn be given to geographical 

12 distribution of Federal research funds whenever feasible, and 

13 that the National Aeronautics and Space Administration 

14 should explore ways and means of distributing its research 

15 and development funds whenever feasible. 

16 ~soo. 6. The National Aeronautics and Space Adminis-

17 tration is authorized, when so provided in an appropriation 

18 Act, to enter into a contract for tracking and data relay 

19 satellite services. Such services shall be furnished to the Na-

20 tional Aeronautics and Space Administration in accordance 

21 with applica;ble authorization and appropriation Acts. The 

22 Government shalt incur no costs under such oontract prior to 

23 the furnishing of such services except that the contract 

24 may provide for the payment for contingent liability of the 

25 Government which may accrue in the event the Government 

.. 

.. 
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1 should decide for its convenience to terminate the contract 

2 before the end of the period of the contract. Facilities which 

3 may be required in the performance of the contract may be 

4 constructed on Goverwnent-owned lands if there is included 

5 in the contract a provision under which the Goverwnent may 

6 acquire title to the facilities, under terms and conditions 

7 agreed upon in the contract, upon termination of the con-

8 tract. 

9 The Administrator shall in January of eaoh year report 

10 to the Committee on .Science and Technology and the Com-

11 mittee on Appropriations of the House of Representatives 

12 and the Committee on Aeronautical and Space Sciences and 

13 the Committee on Appropriations of the Senate the projected 

14 aggregate contingent liability of the Government under ter-

15 mination provisions of any contract authorized in this section 

16 through the next fiscal year. The autho.rity of the National 

17 Aeronautics and Space Administration to enter into and to 

18 maintain the contract authorized hereunder shall remain in 

19 effect as long as provision therefor is included in Acts au-

20 thorizing appropriations to the National Aeronautics and 

21 Space Administration for subsequent fiscal years. 

22 SEc. 7. Paragraph {15) of section5316, title 5, United 

23 States Code, is amended by striking out " ( 6) " and inserting 

24 in lieu thereof" (7) ". 

25 SEc. 8. Section 6 of the National Aeronautics and 
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1 Space Administration Authorization Act, 1968 (81 Stat. 

2 170), is amended by striking out the words "th~ rate of 

3 $100" and inserting in lieu thereof the words "a rate not 

4 to exceed the per diem rate equivalent to the rate for 

5 GS-18". 

6 SEO. 9. (a) The Congress hereby finds and declares 

7 that--

8 ( 1) for the economic progress of the United States 

9 and for national security, it is essential that the United 

10 States preserve its role as a world leader in aerommtibs; 

11 (2) the facilities for the solution o£ te~earch, 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

development, and eV'aluation problems in aeronautics 

which were constructed pursuant to the Unitary Wind 

Tunnel Plan Act of 1949 (63 Stat. 936) contributed 

significantly to past advances in aeronau.tics, but those 

facilities are no longer adequate to prove future 

aeronautical designs by preflight anttlyses; and 

(3) there is an urgent need for this ~ation to 

construct major new aeronautical test facilities and 

to upgrade and modernize existing aeronautical test 

facilities to test future aeronautical designs which win 

reduce fuel consumption and provide greater efficiency 

and safety. 

(b) It is, therefore, the sense of the Congress that-

( 1) the National Aeronautics and Space Admin-

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

1-6 

17 

18 

19 

20 

21 
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istration should take all ne(lessary and appropriate steps 

to ~p~jte the constrq.ction of the national transonic 

facility, Langley Research Center, ~\Lthm-~ed .und& 

p~agraph ( 12) of subsection 1 (b) of this .Act; 

( 2) as soon as prQ.c~oable, but no later tba~ the 

time of submi~sion of the :audget of the United Statei 

Government, 1978, U> the O~re~~ the N~tional 

.Aeronautics and Sp&c~ .Administratiou should ~ubmit a 

detailed project plan and q~qget es~i~Q.~ for the firflt 

increment of work nece$sary for the modification of t~ 

40~ by, ·80-foot substm.ic wind ~AI, ~ Resea,rch 

Center, as authorized under p&rllgfa~h ( 4) of su.hs(}Ation 

1 (b) of Publie Law 9~39; ~nd 

( 3) the N atio:ual Aero:uautics and ~~e .A.d:alin­

istra~()n~ ~ll cp.ujunctitm with the ,:P~pal'tm~t o£ Defense 

and other ag~ncies, as approp:rjp.te, should continue (A) 

to take effective steps to insure that 4\ll national aero­

nautical test facilities are 1\Va.ilable to i:nd.v.~try in connec­

tion with the «,level(ij)J1il,ent of new .eivilian and military 

a.irc.r~t, and (B) to st\ldy and r~port to th~ ~ongress 

from time to time on the ~qequacy !lf national 

22 aeronautical test faeilitie~ to meet chl\nges in national 

23 r~qu.ixement$ and progrru;us. 

24 SEC. 10. (a) Secti.an 102 of the NationAl MJ:WWJtice 

25 and Space Act of 1958 (42 U.S.C. 2451) is S.IlW'-ded 
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1 by redesignating subsection (d) as subsection (e), and 

2 by inserting il'nmediately after subsection (c) the following 

3 new subsection: 

4 " (d) The Congress declares that the general welfare 

5 of the United States requires that the unique cbmpetence in 

6 scientific and engineering systems of the National Aeronau-

7 tics and Space Administration also shall be directed toward 

8 ground propulsion systems research and development.". 

9 (b) The subsection of section 102 of such Act redesig· 

10 nated as subsection (e) by subsection (a) of this section is 

11 amended by striking out "and (c) " and inserting in lieu 

12 thereof" (c), and (d)". 

13 SEC. 11. Section 103 of the National Aeronautics and 

14 Space Act of 1958 (42 U.S.C. 2452) is am~nded by strik-

15 ing out "and" at the end of the paragraph ( 1) , by strik-

16 ing out the period at the end of paragraph (2) and inserting 

17 in lieu thereof "; and", and by adding after paragraph ( 2) 

18 the following new paragraph: 

19 

20 

21 

22 

23 

"(3) the term 'ground propulsion system' means 

the engine, transmission, or drive, and associated con­

trols, necessary to power automobiles, trucks, trains, 

buses, and selected light marine vehicles.". 

SEc. 12. This Act may be cited as the "National 

24 Aeronautics and Space Administration Authorization Act, 

1977". 25 
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A BilL 
To authorize appropriations to the National 

Aeronautics and Space Administration for 
research and development, construction of 
facilities, and research and program man­
agement, and for other purposes. 

By Mr. TEAGUE, Mr. MosHER, Mr. HECHLER of 
West Virginia, Mr. BELL, Mr. DowNING of 
Vi,rginia, Mr. JARMAN, Mr. FuQuA, Mr. 
WYDLER, Mr. SYMINGTON, Mr. WINN, Mr. 
FLOWERS, Mr. FREY, Mr. RoE, Mr. GoLD­
WATER, Mr. McCoRMAcK, Mr. EscH, Mr. 
BROWN of California, Mr. CoNLAN, Mr. MIL­
FORD, Mr. MYERS of Pennsylvania, Mr. 
THORNTON, Mr. EMERY, Mr. SCHEUER, Mr. 
PRESsLER, and Mr. 0rTrNGER 

MABOB 11, 1976 

Referred to the Committee on Science and Technology 
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94TH CoN?RESB. l..:·HOUSE OF REPRESENTATIVES { REPORT 
IJdSeaswn .. ,f. . · No. 94-897 

.. . 

AUTHORIZING APPROPRIATIONS TO THE NATIONAL 
AERONAUTICS AND SPACE ADMINISTRATION 

M.uriH 15, 1976.-Com.mitted to the Committee of the Whole House on the 
State of the Union and ordered to be printed 

Mr. TEAoUE, from the Committee on Science and Technology, 
submitted the following 

REPORT 
[To aecc>mpany H.R. 124531 

T~e Committee oil Science !1-nd Techn~logy' to whom W!lS referred 
the b1ll (H.R. 12454) to authorize appropnat1ons to ~~eN atlonal Aero­
nauti~ and Spa~. ~dniinistratioli f~r research and de!,~lopment, oon­
structaon of facthtles, and research and prograJl1 management, and 
for other purposes, having considered the same_, report favorably 
thereon without amendment and recOmmended that the ;~ill do pass. 

PURPOSE OF THE BILL 

The purpoSe of the bill is to authorize appropriations to the N a­
tiona! Aeronautics and Space Administration for fiscal year 1977 as 
foijows: 

Programs ·Authorization 
fiscal year 1977 

Page No. 

.....;;.;_;__ _ _:...,.,.._ __ ;.__._ _______ , _________ -----
' Re8earch !~Jld devel_op~ent __ -: _ _ _ _ _ _ _ $2, 768, 525, 000 

Construction of facilities_~---------- 117,090,000 
Research and program management__ 810, 455, 000 

Touu_______________________ 3,696,070,000 

(1) 

19 
136 
162 
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94TH CoNGBESS} HOUSE OF REPRESENTATIVES { REPoRT 
~d Session No. 94-927 

PROVIDING FOR THE CONSIDERATION OF H.R. 12453 

MABon 17, 1976.-Referred to the HoUBe Calendar and ordered to be printed 

Mr. YouNG of Texas, from the Committee on Rules, 
submitted the following 

REPORT 
[To accompany H. Res. 1004] 

The Committee on Rules, haying had under consideration House 
Resolution 1094, by a nonrecord vote, report the same to the House 
with the recommendation that the resolution do pass. 

0 

57-008 
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ing, Le~s Research Center----------------~-------------------­

Large aeronautical facility: Construction of national transonic facU-
lty, Langley Research Center-----------------------------------­

Space Shuttle facllities, various locations--------------------------
Space Shuttle payload facilities ,various locations _________________ _ 
Rehabilitation and modification of facilities, various locations, not in excess of $500,000 per p~ject _______________________ .:. __________ _ 

Minor construction of new facilities and additions to existing facilities, 
various locations ,not in excess of $250,000 per project ___________ _ 

Facility planning and desiltl---------------------------~---------
Research and program management.. ____ ,-----------------'-------------
Cost and budget d&ta------------------------------~--------~---------
Legislative changes ---------------------------- -----------·--------- --
Changes in existing law--------------- -------------------------------Tabulation of votes cost in committee ___________ _. __________________ ~--
Space budgets of other agencies---------------------------------------Executive communications ___________________________________________ _ 
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94TH CoNGRESS } 
1Jd8ession 

SENATE 
Calendar No. 686 

{ REPoRT 
No. 94-718 

AUTHORIZING APPROPRIATIONS TO THE NATIONAL 
AERONAUTICS AND SPACE ADMINISTRATION 

MARCH 30, 1976.-0rdered to be printed 

Mr. Moss, from the Committee on Aeronautical and Space Sciences, 
submitted the following 

REPORT 
[To accompany H.R. 12453] 

The Committee on Aeronautical and Space Sciences, to which was 
referred the bill (H.R. 12453) to authorize appropriations to the Na­
tional Aeronautics and Space Administration for research and devel­
opment, construction of facilities, and research and program manage­
ment, and for other purposes, having considered the same, reports 
favorably thereon, with an amendment striking out all after the enact­
ing clause and inserting the committee amendment, and recommends 
that the bill be passed. · 

CONGRESSIONAL ADJUSTMENTS TO NASA REQUEST 
FOR FISCAL YEAR 197'7-8UMMARY 

Ascal. year.1977 Budget request 
House 
action 

Senate 
committee 

action 

Research and development: 
Space Shuttle ••••...••••.•. __ ____ ••. _ ••••• ••••••........ $1, 288, 100, 000 $1, 288, 100, 000 $1, 288, 100, 000 
Space flight operations .•••..•... ••.. _ .. _ ...• _ ..... _...... 205, 200, 000 198, 200, 000 205, 200, 000 
Expendable launch vehicles. ............................. 151,400,000 151, 400, 000 151, 400, 000 
Physics and astronomy.... ............................ .. 165, 800, 000 169, 800, 000 165, 800, 000 
Lunar and planetary exploration.......................... 191,100,000 193,100,000 191,100,000 
Ute sciences .•••.•••..•.•.•• ------------ ----------·-··· 22, 125, 000 22, 125,000 22, 125, 000 
Space applications ••••....•••.••••. •...•..•.••• _________ 198,200,000 185,700, 000 198, 200,000 
Earth resources operational systems .••.•. _ •••. __ .........• 0 13, 500, 000 0 
Aeronautical research and technology_______ _________ ______ 189,100, 000 192,100, 000 189,100,000 
Space research and technology_____ _____ __ ________________ 82,000,000 92,100, 000 82, 000, 000 
Tracking and data acquisition............................ 258,000, 000 254, 000, 000 258,000, 000 
Technology utilization................................... 7, 900, 000 8, 400, 000 8, 100, 000 -------------------------TotaL............................................... 2, 758,925,000 2, 768, 525, 000 2, 759, 125, 000 

Construction of fecllllies... ••• •• •• • ••. ••.••. .. .• •. •..•..•...• 124, 020, 000 117, 090, 000 123, 670, 000 
R-rdl and PI'OITim manapment.... . •.•.• .. .. .. .. ••.•. •••• 814, 055, 000 810, 455, 000 814, 055, 000 

Grand 1Dt11----··········-------------------~--------- 3, 697,000, 000 3, 696, 070, 000 3, 696, 850,000 

(1) 
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PURPOSE OF THE BILL 

The purpose of this bill is t? ~~:uthor:ize appr?priations to theN atio~al 
Aeronautics and Space Admmistratwn totahng $3,696,850,000 for fis­
cal year 1977 as follows: 

Fiscal year 1977 Budget request 

Research and dtvlloJIIMIII •.•.•.. ••••......... ......•..•..... $2,758,925,000 
construction ot facilities................ . ............ ......... 124, l20, COO 
Research and proaram manaaement.... . . .. . . .. .. .. .. ......... 814, 055, ooo 

LEGISLATIVE HISTORY 

House 
action 

2, 768, 525, 000 
117, oso, 000 
810, 455, 000 

Senate 
committee 

action 

2, 759, 125, 000 
123, 670, 000 
814, 055, 000 

The budget reguest for fiscal year 1977 for the National Aeronautics 
and Space Admmistration was introduced in_ the Ho?se under H.R. 
11573 and in the Senate as S. 2864. After holdmg hearmgs, the House 
Committee on Science and Technology reported out a clean bill, H.R. 
12453 which was passed by the House, without amendment, and sub­
seque~tly referred to this Committee. 

The Committee held hearings on S. 2864 during January, Febr1;1ary 
and March 1976. During its consideration of the bill, the Committee 
determined amendments were required. . . 

The Committee reported out H.R. 12453 ~Ith ~n amendment s~rik­
ing all after the enacting clause and msertmg the Committee 
amendment. 

SUMMARY 

The NASA budget request for fiscal year 1977 was for a total of 
$3 697 000 000 of which $2,758,925,000 was for "Research and Devel­
op~e~t" '$124 020 000 was for "Construction of Facilities", and 

' ' ' M t" Th $814,055,000 was for "Research and Program anagemen . . e 
House approved an authorization total of $3,696,070,000, of which 
$2 768 525 000 was for "Research and Development", $117,090,000 was 
fo~ "Construction of Facilities", and $810,455,000 was for "Research 
and Program Management". . . . 

The Committee is recommendmp; an authonzatwn of $3,696,850,000, 
an amount $150 000 below the NASA request and $780,000 above 
the amount in th~ House-approved bill. Of the total amount the Com­
mittee recommends $2,759,125,000 for "Research and Development", 
which is $200,000 above the NA~A request .an~ $9,400,000 below the 
House-approved amount for this appr?priahons ?&:t~g~fY; r~COIJ?-­
mends $123,670,000 for the "Construction of FaCihtles , which IS 
$350 000 below the NASA request and $6,580,000 above the House 
amo~nt · and, recommends $814,055,000 for "Research and Program 
Manage~ent" which is identical with the amount requested by NASA 
and $3,600,000 above the amount a.Pprove~ by the ~ouse. 

This authorization recommendatiOn, while refiectmg a 4 percent 
increase over that recommended for NASA programs for fiscal year 
1976, is, due to infiationa!y factors, belo~ the fiscal y~ar 19}6 amou~t. 
It is also below the fundmg level for this agency which this Commit-
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tee projected to the Congress in its 5-year estimate in its report on 
the fiscal year 1976 bill. Just prior to the .submission of its fiscal year 
1977 budget request NASA completed a comprehensive study of the 
roles and missions of its several field installations to clarify and rede­
fine functional assignments, with reassignments as necessary, with 
the objective of increasing organizational efficiency and effectiveness 
in carrying out the responsibilities of the agency in .the approaching 
Shuttle era. As a result of this study, the agency will reduce its Civil 
Service complement by 500 with a complementary reduction in base 
support contractor personnel of 1100. These reductions are factored 
into the funding recommendations presented in this bill. The Com­
mittee views the NASA fiscal year 1977 budget request as fiscally con­
strained and very carefully structured to maximize the use of avail­
able resources and accordingly, Committee adjustments are very minor. 

This bill provides funding for continued development of the Space 
Shuttle, the principal element of a reusable space transportation 
system designed to significant ly reduce the cost of space operations 
and thereby provide a new capability to explore and to utilize 
space in support of national needs. While this IS the major develop­
ment activity underway today, this bill supports several new 
initiatives which are endorsed strongly by the Committee. These en­
compass a solar maximum mission designed to measure solar activ­
ity during the forthcoming peak period of maximum solar activity, 
1979-80; the development of the thematic mapper, an instrument 
with greatly enhanced capability over the present Landsat system 
to be used for earth resources surveys; a magnetic mapping satel­
lite expected to be useful for the location of mineral resources; 
and, the start of const ruction of a new transonic wind tunnel designed 
to support national aeronautical research and development needs. The 
latter results from a joint study of such needs by NASA and the De­
partment of Defense and is one of the three lar~ aeronautical facili­
ties recommended. This bill will also support, within the aeronautical 
research and technology program line item, the initiation of an air­
craft energy technology development project designed to provide the 
technology base for a 50 percent improvement in fuel economy in com­
mercial transports. This activity is designed to assure the continued 
competitiveness of U.S. built aircraft. In addition to these new initia­
tives and the Space Shuttle, the funds recommended in this bill will 
support ongoing space flight projects in space science and applications, 
the continuation of a series of research tasks in aeronautical and space 
research designed to provide a base for future undertakings, the con­
struction of and/ or modifications and upgrading of facilities to sup­
port these research and development programs, and the highly techni­
cal staff to conduct research and manage these multidisciplinary 
activities. 

The Committee is recommending adoption of two legislative amend­
ments, one adding an additional NASA position to Level V of the 
Executive Salary Schedule and one authorizing compensation to con­
sultants serving on the Aerospace Safety Advisory Panel at rates equi­
valent to those established for other consultants. A third provision in 
S. 2864 relating to authorizations for FY 1978, and three provisions 
in the House-passed bill were not agreed to. The rationale underlying 
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Committee action in each instance is included in the section of the 
report entitled, "Legislative Changes". 

The Committee held hearings on this bill on January 26 and 27, 
February 3, 5, 17, . and 24, and on March 3. During the course of the 
hearings the Committee examined space and aeronautics programs of 
the various departments and agencies of the government wherein co­
ordination is required with NASA programs. This included receiving 
testimony from the Departments of Interior, Commerce, Agriculture, 
and Defense, and the Energy Research and Development Administra-
tion. 

The Committee met on March 18, 1976, to mark up the bill and pre-
pare its recommendations to the Senate. The bill was ordered unani­
mously to be reported. 

Fiscal Year 1977 

RESEARCH AND DEVELOPMENT 

S'IJII7IITIW,ry 

Budget 
request 

House 
action 

Senate 
committee 

action 

Research and Development: Space Shuttle ••• _____ ___ _ ---- - --- _______ __________ $1,288, 100, 000 $1, 288, 100, 000 $1, 288, 100, 000 
Space flight operations _____ __ _ --- ----- ____ -- -- ---- - 205,200, 000 198, 200, 000 205,200, 000 
Expendable launch vehicles. __ _ ---- - ---------- ----- 151, 400, 000 151, 400, 000 151,400, 000 
Physics and astronomy. __ __ __ -- -------- -- ------ --- 165,800, 000 169,800,000 165, 800, 000 
lunar and planetary exploration. ____ -- -- - __ _ ------ _ 191, 100, 000 193, 100,000 191, 100, 000 
life sciences._. ____ _ ----- ----- _________ _ ----- ---- 22, 125,000 22, 125, 000 22, 125, OOo& 
Space applications •••• ------------------ - ------ - -- 198,200, 000 185,700,000 198, 200, 0 0 Earth resources operational systems____ __________ ___ 0 13, 500,000 
Aeronautical research and technology_______________ _ 189, 100, 000 192, 100, 000 189, 100, 000 
Space research and technology ••• __ ---------------- 82,000, 000 92, 100,000 82, 000, 000 
Tracking and data acquisition •••• • --- ------ ---- - ---- 258, 000,000 254, 000,000 258,000, 000 
Technology utilization----------- - ------------ -- --- __ 7,_900_, ooo ___ 8_, 400_, o_oo ___ 8, 100, ooo 

TAibi................................. ......... 2; 758,925, 000 2, 768, 525,000 2, 759,125,000 

SPACE SHUTTLE PROGRAM, $1,288,100,000 

OBJECTIVES 

The Space Shuttle is the key element of the Space Transportation 
System that, employing a reusability concept, will provide economical 
round-trip access to space beginning in 1980. Configured to carry 
many different types of payloads to and from low Earth orbit, it 
will be the principal mode of transportation in the United States 
supporting both government (non-military and military) and com­
mercial/industrial space orrations. 

The Space Shuttle wil offer unique capabilities that cannot be 
achieved with today's expendable launch vehicles. It will be able to 
retrieve payloads from Earth orbit; such payloads might be the re­
sults of experiments brought back to Earth to be studied or an entire 
spacecraft to be refurbished and reused. The Space Shuttle will be 
able to service and repair satellites in space, to transport to orbit, 
operate and return space laboratories and to perform rescue missions. 
These capabilities should result in Sa.vings in the cost of space opera­
tions but most importantly will provide the flexibility to greatly 
enhance the use of the space environment to meet the needs of man. 

5 

Summary of re8ouroe8 requirement8 
$842, ri00,000 
193,800,000 
82,600,000 
64,000,000 

105,200,000 

Total------------------------------ ------------------- 1,2~100,000 

Schedule 
Space Shuttle: Date 

Rollout of Orbiter No.1-----------~-------- September 1976. 
First approach and landing test-------------· 4th quarter 1977. 
First manned orbital flight__________________ Mid-1979. 
Developmental flights--------------~-------- 3d quarter 1979-mid-1980. 
Initial operational capability---------------- Mid-1980. 

The ~pace Shuttl~ consi_sts of four basic flight hardware elements­
th~ orbiter, the mam eng~nes, an external propellant tank and twin 
sohd r~ket booster~. Launch and landing systems support the flight 
operati<~ns. The orbi~r, a reusable spacecraft, is roughly the size of a 
Dq--9 air~raft and, will be powered by three, liquid-fueled, reusable 
mam eng~nes. It will perform ?oth as a space vehicle and, during the 
ret~rn to Earth phase1 as an aircraft. A large payload volume of 285 
cubiC m~ters ( 370 cubic yards) and ~argo c~~;rryino- capacity of up to 
29,500 ki~o~ams (65,000 p~mnds) will permit payioads to be built to 
less restx;ctive design reqUirements. The orbiter will provide a habit-· 
able ~n~ronment for the crew, including scientists and engineers, 
for miSSions of up to 30 days' duration. 
. T~e Space S~utt~e will be boosted into orbit by the thrust of its three 

liqUid ~xy~n/hqUid hydrogen main engines, burning in parallel with 
the twm sohd rocket boosters. Two minutes into the flight at an alti­
tude of about 45 kilometers (km) (25 nautical miles) , the ~lid rocket 
boosters burl?- out, are separated and descend by parachute to a soft 
splashdown m the ocean about 295 km (160 nautical miles) down 
ran~e. Th~ b~ters will be recovered for refurbishment and reuse. The 
orbiter, ~Ith ~ts external fuel tank, will continue on into space for 
another SIX ~mut:es a~ which time its. three main engines will be shut 
down. At this pomt, JUst before orbital insertion the external tank 
w~ll be j~ttisoned and following a ballistic trajecU:ry, the empty tank 
Will fall m a remote oc_ean ar~a about ~8,500 ~ (10,000 nautical miles) 
d<?wn range. The or~Iter, aided by. Its orb~ tal maneuvering e~gines, 
w~ll . enter eart~ orbi~ to p~rform _Its mi~IOn. After ~ompletmg its 
miSSI<?n, the orbiter will agam fire I·ts orbital maneuvenng engines to 
deorbit and re-enter the atmosphere at a high an~le (about 34 o) in a 
shallow flight p_ath to minimi_ze the. fricti<?nal heatmg. At 21 km (about 
yo,ooo feet) albtude, the orbiter Will beg~n final maneuvering to align 
1ts approach and then land. 

The Space Shuttle will have a flight crew of three: the commander 
tJ:le .Pilot., and a mission specialist. On some missions a payload spe~ 
~Ialist will be added to check out complete payloads and deploy them 
I~ space. The Shu~tle can carry up to seven people, including the 
flight crew, for peno~ up to seven day~. The~ will experience forces 
no gre_ater than three times that of gravity durmg launch and landing 
and will be able to perform their work in a shirt-sleeve environment. 

H. Rept, 94·718 0 . 76 - 2 
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The Space Shuttle sys~m is in its peri?<f of peak ~eve~opment and 
testing, leading to the first manned orbital flight m mid-1979. All 
major Shuttle system elements are. un~er contract and deve~opment 
is proceeding as planned with fabriCatiOn, assembly and testmg well 
underway. Fundin~ for FY 1977 will :pe~it the development, manu­
facturing and testmg of the four basic flight hardware elements of 
the Space Shuttle to continue on schedule. . . 

FY 1977 funding will also support the first captive flight of the Or­
biter No. 1 mated to the carrier aircraft, in the first half of 197} and t~e 
first Orbiter approach and landi~g flight in l~te .1977. These flights will 
verify the orbiter's aerodynamic characte~IstiCs and. approach and 
landing capability. The ~ain engine prop1;1l~Ion test article components 

. will be completed and delivered to theN atwnal SJ?ace Techn?lo9J La~­
oratories leading to test firings in FY 1978 to venfy ~he orbiter: s mam 
propulsion system performam:e at sea ~evel. ~he mam propulsiOn test 
article for the external tank will be delivered m FY 1977 and the tank 
structural test articles will be deliv~red in early 1978 .. The ~~v~lop­
ment firing test program for the sohd rocket motors will be Imtiated 
in the second half of 1977. Delivery of the initial mini-computers and 
peripheral devices for the launch processing system to the Kennedy 
Space Center is also scheduled for FY 1977. 

SPACE FLIGHT OPERATIONS PROGRAM, $205,200,000 

OBJECTIVES 

The Space Flight Ope~tions pro~m provides for Space Trans­
portation SY'stem OperatiOns Capability Development, the CO:f!l~on 
support activities conducted under Development, Test and Mission 
Operations, and Advanced Programs. 

Summa111 ot resources requirements 

Space transportation SY'Stem operations capabllity development_ ___ $17,300,000 
Development, test and mission operations------------------------ 169, 900, ggg 
Advanced programs-------------------------------------------- 18, 000, 

Total--------------------------------------------------- 205,200,000 
Space Transportation System (STS). Operations Capability De­

velopment activity consists of three m~~;Jor are~s ?f effort: Spacel~b, 
Interim Upper Stage (IUS) and Multi-use MissiOn Support Eqmp­
ment. Spacelab devel~~ment is divided i.nt:o. two categories-program 
and operations capability. Program actiVIties. suppo~ th~ European 
Space Agency Spacelab development effort with eng~neermg an~ op­
erations studies m areas such as payload saf~ty and accommodatiOns, 
operations and logistics; Additional efforts mclude the development 
of a crew transfer tunnel, and procu~ment of necessary mockups, 
trainers and other ~und support eqmpment. The . Spacelab opera­
tions capability activities. inc!ude P~<X?~rement .of flight and gr?und 
hardware and system activation actiVIties leadmg to an operatiOnal 
capability. . 

The IUS is a rocket stage that will be used to deploy Shuttle­
launched payloads from lo~ earth or~it to high energy and escape or­
bits. The U.S. Air Force IS responsible for the development of the 
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IUS. NASA has the responsibility to define the non-DOD IUS design 
and operational requirements that are unique to NASA and other 
non-DOD missions. 

Multi-use Mission Support Equipment consists of ground and flight 
hardware used for interfaces between the payloads and the space trans­
portation system. This class of hardware will be developed into a 
standard, reusable inventory for all payloads. 

Development, Test and Mission Operations (DTMO) provides the 
common engineering, scientific and technical support requited to 
conduct ongoing and proposed space fli2ht research and development 
at the Johnson Space Center, the Kenneay Space Center, the Marshall 
Space Flight Center and theN ational Space Technology LabOratories. 
DTMO functions include research and test operations, data systems 
and flight operations, operations support, and launch systems opera­
tions. These common support efforts are necessary to provide early 
project definition, including conceptual design, project specifications, 
and research and technology; to assure eng~neering support for in­
depth technical examination of work performed by prime and major 
subcontractors on space flight systems; to provide common support 
equipment and supplies; and to perform backup design, testing and 
analysis in high technology areas. It is expected that future DTMO 
funding requirements will gradually decrease as the transition is made 
to STS operations. At that time, STS operational sup.I?ort activities, 
direct and indirect, will be funded under STS operations and only 
support of development efforts will be funded within DTMO. 

Advanced Programs consists of two distinct areas of effort: Payload 
lntegrll.tion and Mission Analysis and Advanced Systems. Activities 
under Payload Integration and Mission Analysis will concentrate on 
assuring that the use of the STS will be conducted in the most ef­
fective and economical manner and that payloads and the STS 
will be operationally compatible. Advanced Systems activities 
explore the future direction and opportunities for the nation's space 
transportation and operations systems. New space transportation con­
cepts, future missions, and operations in space are studied. Selected 
hardware and software to support the future missions are developed 
to reduce program risks and development costs and to obtain sig­
nificant performance and reliability improvements through the effec­
tive use of new technologies. 

COMMITl'EE COMMENT 

The Committee recommends adoption of the NASA request for the 
Space Flight Operations program. The Committee recognizes the im­
portance of the support-type functions included in the subprogram 
Development, Test and Mission Operations (DTMO) to the successful 
and economical accomplishment of NASA's present and future pro­
grams. The Committee further recognizes that this subprogram is 
characterized by its high labor content, and the fact that personnel 
ceilings have been established for each Center forcing reductions al­
ready factored into the budget structure for FY -1977. It is clear that 
any significant reduction in the DTMO funding would, of necessity, 
impact directly and adversely on the ability to staff essential DTMO 
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functions. Accordingly, the Committee does not concur with the 
House cut of $8 million in the DTMO subprogram. 

Further, the Committee, consistent with its belief that the proposed 
FY-1977 NASA budget is not only fiscally constrained but a]so care­
fully structured to make maximum use of requested resources, does not 
concur with the House addition of $1 million to the Advanced Pro­
grams subprogram activity in the Space Flight Operations line item. 

EXPENDABLE LAuNCH VEmoLEs PROGRAM, $151,400,000 

OBJECTIVES 

The expendable launch vehicles program provides for the centralized 
procurement of launch vehicle and launch support for NASA's au­
tomated spacecraft missions. This includes the procurement of vehi­
cle hardware, launch services, engineering and maintenance and, as 
required, development of improved vehicle systems including the 
necessary ground support equipment. Launch vehicles currently being 
procured are: Scout, Atlas Centaur, Titan III Centaur, Delta, and 
Atlas-F. 

8um1'114ry of resources requw-etnents 

~~~~r-::::::::::::::::::::::::::::::::::::::::::::::::::::::: $~;~gg;ggg 

~:~:-~======================================================= 4::~:ggg 
_ Total--------------------------------------------------- 151,400,000 

The Scout vehicle is the smallest launch vehicle employed by NASA. 
It is a four-stage, all solid propellant launch vehicle. The vehicle is 
approximately 22.4 meters in length (73 feet) and the first stage booster 
has a diameter of 1.14 meters (3.75 feet). It is capable of plac~ a 
180 kilogram ( 400 pound) payload in a 556 kilometer (300 nautical 
mile) orbit. 

The Centaur program provides for the procurement and launch of 
two booster stages, the Atlas and Titan, and a high performance up~r 
stage, the Centaur. The latter is used with the Atlas booster for high 
energy missions, particularly planetary and synchronous orbit 
missions. The Atlas Centaur vehicle is 40 meters ( 131 feet) in length 
and has a diameter of 3.1 meters (10 feet). The Centaur is also used 
with the Titan booster to launch heavier spacecraft beyond the 
capability of the Atlas Centaur. The Titan Centaur is 49 meters (160 
feet) high and has a payload shroud diameter of 4.3 meters (14 feet). 

The Delta launch vehicle is the most used vehicle in the NASA 
launch vehicle family. It is presently operational with two and three 
stage configurations and a multiburn second stage capability. The first 
stage is an elongated Thor booster with three, six, or nine strap-on 
solid motors for thrust augmentation. The second stage Delta, which 
provides a multiple restart capability, uses an inertial guidance sys­
tem for guiding the first stage booster and the second stage Delta. The 
third stage utilizes the Thiokol TE-364 solid motor which is spin 
stabilized. This vehicle in its three-stage configuration is approxi­
mately 35.05 meters in length (115 feet) and has a diameter of 2.44 
meters (8 feet). It is capable of placing a 1,772 kilogram payload 
( 3,900 pounds) into a 555 kilometer ( 300 nautical mile) orbit. 
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The Atlas-F is a one and one-half stage vehicle which uses liquid 
oxygen and kerosene as propellants. The vehicle is a refurbished sur­
plus Interc?nt.inental Ballistic Missile being managed by the USAF 
for space missions. , 

Funding for each launch vehicle includes two major categories: ve­
hicle hardware and supporting activities. Funding related to vehicle 
hardware is identifiable with specific missions and includes such items 
as. S<?lid rocket motors, boosters, upper stages, shrouds, adapters, and 
mission peculiar hardware. The supporting activities category in­
cludes preparation of hardware for launch, guidance and control serv­
ices, mission software, prelaunch engineering analysis, transportation, 
propellants, and range support. . 

PHYSICS AND AsTRONOMY PROGRAM, $165,800,000 

OBJEOTIVES 

The objective of the Physics and Astronomy program is to obtain a 
better understanding of the Earth's space environment, the sun, stars, 
and other celestial bodies. Under this program research is conducted on 
the Earth's upper atmosphere and ionosphere, the magnetosphere and 
sun-earth interactions. Space-based observations of cosmic ray gamma 
ray, X-rays, ultraviolet, infrared, and radio emissions not possible from 
ground-based observatories because of the obscuring effect of the 
Earth's atmosphere, provide investigators with data on the sun and 
other celestial bodies that would not otherwise be available. These in­
vestigations are the basis for increasing our understanding of the 
fundamental laws of nature, especially those which control the envi­
ronment of the Earth. 

Summary of resources requirements 

Large observatories--------------------------------------------- $61,500,000 Spacelab science program: ___ _:___________________________________ 10, 000, 000 

Orbiting explOJerB------------------------ ---------------------- 33, 000,000 
Suborbital prograDlB----------~------~--------------------------· 26,000,000 Supporting activitiee____________________________________________ 85, 300, 000 

Total ------~-------------------------------------------- 165, 800,000 
FligM Solwd.ule 

Project Mission 

Lar1e observatories: 
Hl1h energy utronomy observltorles •••••••••••••..••••••••••••••••• HEA~A------------ - ----B _______________ _ 

~::.c=~~~-~-~~~~:::::::::::::::::::::::::::::::::::::::::::: ~~:~i:::::::::: ::: 
Explorers: -B ___ ___ ______ _ 

Soler terrestrieleqlorm ••• · ·-------------------· ••••••••••••• ; ___ International Sua-Earth 
explorer-A/B •• ------ . 

Astrophysics aplonn ••••••••••••••• _...... .. •• • • • • • • • • . • •• •• •• . . • Inter nation~ "uib-aVicilei • • 
SuborllltJIJ.,.•••: · explorer. 

SOu 11 ilellttl·------··---------··--···-········---·--------····· About 65iaunches per .._ . year. 
Balloon.._...~---······················-············-·········-- About 40 to 50 launches · per year. 

Year 

1977 
1978 
1979 
1979 
1980 
1980 

1977 
1978 
1977 
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To achieve. the program objectives, NASA uses techniques ranging 
from theoretical and laboratory research through aircraft balloon 
and sounding roc~et flights to small Explorer spacecraft, la'rge auto~ 
!fiate~ observatories, and manned spacecraft. Research teams involved 
m this p~ogram.are ~O?ated at ~ASA ~eld centers, other government 
1~_~-~rat;one~, umversitles, a1_1d mdustrial laboratories. Foreign par­
ticrpation IS encouraged, With the participating country providing 
for Its share of the costs. 

The information obtained and the technology developed in the pro­
gram ar~ ~ade available to the scientific. and technical community 
for apphcat10ns and the advancement of scientific research, education, 
and techno~ogy. ~or example, major ~dvances in special purpose mi­
croelectromcs deviCes and photoelectric sensors made under this pro­
gram have found broad-based applications outside the space program. 

The .Physics and Astronomy ll_lis;;;ions. initiated i.n prior years have 
been highly successful. NASA missions mclude the relatively low cost 
Explorer series of satellites, begun in 1959, which have made anum­
ber. of. very basic discoveries, including the discovery of the Earth's 
rad1abon belts. Larger observatory missions undertaken to date in­
clude the Orbiting Solar Observatory (OSO) series and the Orbiting 
Astronomical Observatory (OAO) series. The highly successful 
OA0-3, launched in 1972, has completed three years of productive 
operations and is still obtaining significant data for analysis. 

Under development at the present time are the High Energy Astro­
nomical Observatories (HEAO) designed to explore source emissions 
in the X-ray, gamma ray and cosmic ray regions of the electromagnetic 
spectrum ; these regions are inaccessible to ground based instruments. 
Launches of the HEAO spacecraft are scheduled for 1977, 1978, and 
1979. 

To study the sun during the solar maximum, which will occur during 
the period 1979 to 1980, NASA is proposing to initiate the develop­
ment of a new spacecraft called the Solar Maximum Mission (SMM) 
to be launched in 1979 so as to take advantage of the peak of the solar 
cycle. These solar maximums only occur every 11 years. 

Definition studies for a variety of shuttle payloads will be carried 
out. Development work will commence on several facility-type 
payloads. 

A program of upper atmospheric research, which the Congress 
directed the agency to undertake, has been developed and will con­
tinue during Fiscal Year 1977. This program is designed to determine 
the e.ffects of natural and man-caused events on this part of the 
atmosphere. 

COMMITI'EE COMMENT 

Space Telescope.-The Committee supports fully the need for the 
Space Telescope recognizing its significance to on-going research in 
astronomy. Accordingly, the Committee requests that NASA, in for­
mulating its FY 1978 budget request, make the init:Jiation of the Space 
Telescope project the item of the highest priority. The Committee fur­
ther requests that NASA re-analyze its proposed application of FY 
1977 resources with the objective of making available the minimum 
funding necessary to sustain the Space Telescope pre-contract activi-
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ties to assure an orderly and efficient transition into development. The 
Committee appreciates the intent of the House in adding $3 million to 
the Physics and Astronomy program for the SJ?8:ce Telescope; how­
~ver, the Comz.nitt~ does not believe i~ is in a pOBition to make a mean­
m~ful ~etermmat10n, based up~m testimony l?resented to it, as to how 
~h~s.Pt:OJect can be most economically and efficiently sustained until the 
mitlatlOn of formal development. Therefore, the Committee has not 
made any specific funding recommendations on this item. 

Supporting Re8earch and Technology.-The Committee, in further­
ance of its general view as to the austerity of this overall budget does 
not concur in the addition of $1 million to supporting research and 
technology activities in the Physics and Astronomy program. 

Upper At7Mapheric. Research.-Last year the Congress, in a.n 
amendment to the N at:Jional AeronautiCs and Space Act of 1958 di­
rected NASA to initiate and. ca~ry out a comprehensive prograzh of 
research, technology and momtormg of the u:pper atmosJ?here in order 
~o p~ovide .an understanding of and to main tam the chem1cal and phys­
Ical m~grity of the earth's upper atmosphere. 

The Committee believes that this task must rank among the highest 
priority responsibilities of the agency. 

For fisca~ year 1977, NASA has requested $11.6 million for Upper 
~tmospheriC Research. NASA witnesses testified that this will pro­
VIde adequate support for research activities related to chlorofluoro­
methanes, space shuttle, and aircraft assessments and that sufficient 
funding is available to begin a firm program of basic science activity. 
To understand the upper atmosphere will require an interdisciplinary 
a_Pproach; and therefore a number of NASA and non-NASA mstitu­
tlo~s should be designated as centers for such activity. NASA has 
designated three NASA centers (qoddard Space Flight Center, Ames 
Research Center, and Jet Propulsion Laboratory) to be primary cen­
ters for atmospheric research but testified that the non-NASA cen­
ters wi~l develop less qu~c~y in a J?8ri.od of two or three years. Since 
the basic research capabilities reqmred for a thorough understanding 
of. the u.pp~r atm?sphere and its interaction with other earth systems 
exist prmmpally m a number of universities and because of the urgent 
need for a better understanding of the stratosphere and the anthropo­
genic effects on it, and how these in turn affect the health and wel­
fare of !fillfl, wa.iting two or three years to establish such non-NASA 
?e~~ers IS madvisaJ;>le. Consequently, the Committee urges NASA to 
Imtlate block fundmg of interdisciplinary groups at a small number 
of selected universities as soon as possible. Such centers should be 
structured to bring together the best talent available to study do the 
research and make. the measurements necessary to develop a ' funda­
m~ntal underst:andmg of the upper at mosphere and its relationship 
with other earth systems. The Committee agrees with NASA that 
"Lengths . of commitments. to these centers should approach fiv~ 
years ~ msure level fundmg for center planning purposes". The 
Committee urges NASA to pursue the est81blishment of these non­
NASA centers vigorously and to consider reprogramming of internal 
funds for thi~ purpo!'8· The Committee directs NASA to report back 
to the Comnnttee with such a proposal and reoommendations as to 
implementation before July 1, 1976. · 
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To verify the Rowland and Molina theory and new theories as th~y 
develop, it is of the utmost importance to carry out measurements m 
the stratosphere at all altitudes. Aircraft can be used to make meas­
urements in the lower stratosphere. However, the processes of most 
interest take place at higher altitudes inaccessible to aircraft. The 
:principal vehicle for making measurements at these higher altitudes 
1s the balloon. NASA requested $1.5 million for about 30 balloon 
flights but testified that only 11 of these flights are potentially planned 
for upper atmospheric research; and, that the Upper Atmospheric 
Research program provides for only 12 additional balloon flights. 
This makes a total of at most 23 balloon flights available for measure­
ment purposes in the upper atmosphere during FY 1977. Since bal­
loon flights are so important for the verification of the theory, the 
Committee urges NASA to expand the balloon measurements program 
so that a sufficient number of world wide measurements will be ob­
tained to provide for the adequate testing of the theoretical models. 

LuNAR AND PLANETARY ExPLORATION PROGRAM, $191,100,000 

OBJECTIVES 

The objective of the Lunar and Planetary Exploration program is 
to understand the origin and evolution of the solar system, the origin 
and evolution of life, the dynamic processes that shape man's environ­
ment, and to apply the results of such investigations toward a better 
understanding of the planet Earth. 

Summary ot resources requirements 
Viking-------------------------------------------------------- $24,200,000 
()uter planets missions--------------------- -------------------- 50,300,000 
Pioneer/Fielios - - - - ----- - - ------------------------ ------------- 47,400,000 Supporting research and technology /advanced studies_____________ 11, 600, 000 
Planetary data analysis ____ .:____________________________________ 2, 500, 000 
Planetary astronomy-----------~------------------------------- 4, 800, 000 
Planetary fiight support------------------------•---~------------ 27,900,000 
Lunar ~earch program--------------------------------------- 22,400,000 

Total--------------------------------------------------- 191,100,000 

Flight Schedule 
Project and mission : 

()uter planets: Year 
Mariner Jupiter/Saturn-------------------------------------- 1977 
Pioneer Venus orbiter------------------- --------------------- 1978 
Pioneer Venus probe----------------------------------------- 1978 

. This program has been very successful and has provided extensive 
information on the Moon and on the planets Mercury, Venus, Mars 
and Jupiter. Important new insights into the dynamic behavior of the 
Earth are being derived from the integrated analysis of this lunar and 
planetary data base. 

Ground-based tasks in research, mission definition, technology and 
instrument development, and data analysis and synthesis will continue. 
Earth-based remote observations permit important data gathering 
via optical, radio, and airborne instruments, which complement and 
supplement measurements taken in space to achieve the best oy~r~ll 
result. An important augmentation of these Earth-based capabilities 
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will be the Infrared Telescope currently being designed for installa­
tion on Mauna Kea peak in Hawaii. 

On August 20 and September 9, 1975, NASA, in a continuation of 
the Mars exploration program, launched two Viking missions. Each 
mission includes an orbiter and a lander programmed to arrive at Mars 
and be placed in Martian orbits in the summer of 1976. It is planned 
to set down the first Viking lander on the Martian surface on July 4, 
1976. The second will be landed about 60 davs later. These Landers 
will give man the first in situ measurements on the surface of another 
planet and are the most sophisticated automated vehicles ever built. 
The Landers include several scientific "laboratories" including life 
detection instruments which will search for life on Mars. 

In 1978, two Pioneer missions will be launched to further explore 
Venus. One of those missions will provide an overview of Venus from 
orbit while the second, using multiple probes, will make the first de­
tailed in situ measurements of the Venusian atmosphere. 

The Helios missions are cooperative missions between the United 
States and West Germany. The first was launched on December 10, 
1974 and the second on January 15, 1976, and are designed to investi­
gate the interplanetary medium closer to the sun than ever before. 

The Pioneer 10 mission, having returned data on Jupiter in Decem­
ber 1973, is now on its way to escape the solar system. Pioneer 11, 
following a successful Jupiter flyby also, is on a trajectory such that 
it will encounter Saturn during September 1979. 

In 1977 two Mariner Jupiter-Saturn missions will be launched to 
further expand our understanding of Jupiter and Saturn. These two 
spacecraft will also make the first scientific measurements of several 
of the large moons of these two great planets. 

In the Lunar Program a concentrated scientific effort is underway 
to analyze and interpret the large and still growing body of data ac­
quired from lunar flight propms, ground-based observations of the 
moon, and laboratory investigations. The analytical work that has 
been carried out to date has revolutionized previous theories of the 
formation, history, and structure of the moon, a.nd promises to make 
vital contributions to our understanding of planetary bodies in gen­
eral. About onehundred Principal Investigators and several hundred 
Co-Investigators are now participating in a Lunar Data Analysis and 
Synthesis program designed to combine and cross-correlate all avail­
able data on the moon. This effort is having an impact in areas of plane­
tary research where experimental and theoretical studies are being 
conducted to answer specific questions raised by these investigators . 
While much of the information on which this effort is based has come 
from the analysis of lunar samples, only a small fract ion of the col­
lection has been analyzed to date. The main portion of the sample 
collection will be preserved to permit future analyses with advanced 
techniques. 

New data on the physical characteristics of the moon over extended 
time periods is still being gathered by the Apollo Lunar Surface Ex­
periments Packages ( ALSEP's). In addition, other work, such as laser 
ranging, is being carried out to develop a more accurate eJ?hemeris of 
the moon and a more precise libration model, and to contribute to the 
study of tectonic plate movement of the Earth and irregularit ies in 
the Earth's whole body movement. Also, studies are underway to 

H. Rept. 94- 718 0 - 76 - 3 
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determine the scientific merit and feasibility of a small polar orbiter 
which would extend current measurements over the entire moon and 
helps to generalize our knowledge of that body. 

COMMI'ITEE COMMENT 

Based upon a review of the data supporting the NASA FY 1977 
budget request and testimony of NASA witnesses thereon, the Com­
mittee is very concerned about the apparent absence of new initiatives 
in the Lunar and Planetary :program to continue to add to and build 
on the scientific data base bemg established by the several successful 
missions already accom:J;>lished under this program. Historically, the 
pro~am has supported mcreasingly sophisticated endeavors, i.e., pro­
gressmg from P.lanetary fly-bys to orbiters to landers, acquiring in­
creasingly detailed knowledge with the more sophisticated spacecraft 
employed. This program for a well or~anized, systematic exploration 
of. the planets appears to be nearing Its end. Accordingly the Com­
~mttee requests that NASA give particular attention in formulating 
Its FY 1978 budget to new initiatives designed to reverse this trend. 
The Committee believes that adequate funds are available in its au­
~horiz~~:tion recommendations to carry out this request and accord­
mgly, It does not concur with the House addition of $2 million to this 
program. 

LIFE SciENCES PROGRAM, $22,125,000 

OBJECTIVES 

The. objectives of the Life Sciences Program are: ( 1) to make space 
accessible to pe?ple wit~?~t the need for special ~ight training; (2) to 
enhance people.s ca_eabilities to ~ork e~Cieiit~y m space; (3) to carry 
out a strong. sCientific program m the hfe sciences in space with cur­
rent emphasis on developmg experiments and facilities to be flown 
on Shuttle/Spacelab missions; ( 4) to prepare for long-duration 
manned space flight through research on medical and environmental 
control systems, and ( 5) to support NASA efforts in the search for 
extraterrestrial life. 

8ummar11 of rEMourceB requirements 

Space life aclence&--------------------------..... ---------------. $17,325,000 
Planetary biology----------------------------------------------- 3,300,000 
Planetary qu~fant~------------------------------------------- 1,500,000 

Total---------------------------------------------------- 22,125,000 

There !1re no. flight missions in this program. 
The Life SCiences program is multifaceted and interdisciplinary in 

~t~ content and approach. Research and development is carried out 
m hfe SUJ;>port and protection systems, biological instrumentation, 
man-machme technology, :planetary biology and planetary quarantine. 
~~ .pro~m i.s heavily mvolved in supporting the Spacelab medical 

activities mcludmg the development of new medical standards and 
selecti?n criteria for Space Shuttle and Spacelab experimenters. Also, 
the unique aspects of the space environment such as radiation and the 
~bsen~e of gravity and their eff~cts on biological systems are being 
mvestigated. However, these umque aspects can be studied directly 
only on space flight. Consequently, the Life Science experiment plan 
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for the Spacelab is ~eav~ly w~ighted to the use of this unique environ­
ments t? study basiC. b~ologi~l processes, such as cell division and 
metabolism, embryomc I~duct10n and morphogenesis, plant geotropic 
responses and. psychologtcal responses of humans and animals. The 
knowledge gamed and ~he technology ?ev~loped in the Life Sciences 
program. ~re made available to the scientific, technical and medical 
co~umties and, consequently, to the public. Such medical and bio­
logical research has added a new dimension to the understanding of 
normal.human physiology and human responses to stress. 

:r'he mternat10nal scientific community is continually involved in 
~his program. Recently, there has been an exchange of Life Sciences 
mf?r:ffiation of mutu~l interes.t with the USSR. Space flight oppor­
t1;1mti~s aboard ;Russian satellites have been made available for U.S. 
biOlogiCal experiments. In November 1975, four NASA Life Science 
expenments flew aboard the Russian launched biosatellite KOS­
MOS 782. This successful effort is the basis of current planning ;for the 
fl.ight of .ad~tional experiments on the next planned launch of a. USSR 
biOsatellite m 1977. · 

SPACE APPLICATIONS PROGRAM, $198,200,000 

OBJECTIVES 

The objective of the Spa~ .~pplications program is to conduct 
research and development activities that demonstrate the applications 
of space:related te?hnology, systems and other capabilities which can 
be effectively applied and used for down to Earth practical benefits. 

811lTY11ma111 of Resources Requirements 

Earth resources detection and monitoring _______________________ $67, 800 000 
Earth dynamics monitoring and forecasting---------------------- 4, 600: 000 
Oce~n condition monitoring and forecasting______________________ 30, 600, 000 
EnVIronmental quality monitoring______________________________ 26, 100 000 
:eather and climate observation and forecasting_________________ 36,300:000 
S aterials processing in space----:------------------------------ 9, 200 000 

1

pace communications __________________________________________ 10,600:000 
·;formation m~gement_ _________________________ ;,____________ 3, 200 000 

pplicatlons explorer missions__________________________________ 10, 300: 000 

~otal --------------------------------------------------- 198,200,000 

FUght Schedule 

Project Mission 

Earth r.esources detection and monitoring: Earth resources technoloov LANDSAT. "' satellites. "' -.. •••.•••••.•• 
Earth dynamics monitoring and forecasting: user geodynamics satellite LAGEOS 
Oce~n condition monitoring and forecasting: Ocean dynamics satellite •. •••• SEASAT.:;.·············· 
Environmental quality monitoring: Air pollution and ocean""raphlc observln;.· NIMBU" ,..············· satellite ·• • ..-.. ••........••• 
Weather and climate observation and fDriCaStifll: 

gr~a1tiot"al te~pf'ature so~ndiq..ullti ••..•.•.••.••••••••••••.••• TIROS-N ........... _ .. _ 
o a a mosp er c researc procr••·-·······•····•··•·•·•······•·r· Oata systems test ...... . 

First GARP global experi· 

M t 
· 1 · 1 . ment. a ena s pr~ss1~g n space: Soundmg rocket missions ....•..•.•••...•... llunch about 6 annually 

Space commumcations: Cooperative applications satellite CAS-C • Applications exP.Iorers: ·····•··•·•••··•·•• ••········· · · ··· 

~::~:::::~ ~~gf~rsg :~asiOIIe:::;,m··· .. •··· ..................... HCMM ••••••.•••..•.•.. 
Ma netic field satellite _ ps """'' ent •••..••••.•.•.••••••.•••••• SAGE •••••••••••••••••. 

I - ·······································-·· MAGSAT ••••••••••••••• 

Year 

1977 

1976 
1978 
1978 

1978 
1976 

1977-79 

1976 
1976 

1978 
1979 
1980 
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Earth Resourcea Detection and Monitoring.-The effective utiliza­
tion of the world's finite natural resources requires that their extent 
and accessibility be surveyed, their changes be monitored and that 
systems for wisely manag~ng their exploration be developed. In the 
Earth resources survey area, two objectives have been established: 
(1) to develop the capabilities for remotely sensing the Earth's re­
sources from a1rcraft and spacecraft in order to perform comprehensive 
global surveys; and (2) to apply the results to oceanography, geology, 
hydrology, geography, and cartography. Achieving these objectives 
will provide an information base that can be used in the management 
of the world's resources. 

Significant activities being continued are involved with the Appli­
cations Systems Verification Tests program (ASVT) and LAND· 
SAT-C. The Applications Transfer and Demonstration program is 
designed to demonstrate to the user community that remotely ob­
tained information (from satellites and aircraft) provides new capa­
bilities that may efficiently supplement and/or complement existing 
data gathering systems. The most significant demonstration taking 
place is the Large Area Crop Inventory Experiment (LACIE) ,.an ex­
periment using LANDSAT data to determine wheat production over 
the North American continent with possible extension to the entire 
world. LANDSAT -C, the third Earth Resources Technology Satellite, 
is currently under development and will provide greater resolution and 
additional information as well as provide continuity after LAND­
SATS 1 and 2 cease to operate. The resolution of the return beam 
vidicon system will be increased twofold, a change fully supported by 
the Department of Interior and many other Government agencies, and 
the mult.isnectral scanner will in~'orporate a thermal sensing capabil­
ity, providing better discrimination of both land and water features. 
Development of the thematic mapper, a second generation scanner hav­
ing greater resolution and performance than the current LANDSAT 
instrument will provide significantly improved data to the users. The 
thematic mapoor is a new start in FY 1977. 

EMth Dynamica M onitO'T'ing and Foreoa8ting.-Earth Dynamics 
research is centered on the study of the motions of the large solid 
plates (tectonic plates) which make up the surface of the earth. 
These motions are one of the causes of large earthquakes. Measure­
ment of these motions using both the LAG EOS satellite, to be 
launched in 1976, and ground instruments will permit a better under­
standing of this dynamic process and may lead to an earthquake 
prediction· capability. The third Applications Explorer Mission, Mag­
netic Field Satellite (MAGSAT), a new start, will provide informa­
tion that will allow the United States Geological Survey to update 
maps of the Earth's magnetic field declination and to develop maps 
of the global magnetic field as well as enhance our knowledge of the 
geologic structure of the earth. Studies based on MAGSAT data are 
expected to provide useful information for location of natural re­
sources such as coal, oil, and minerals. 

Ocean Condition MonitorirLg and Forecaating.-The study of 
ocean dynamics from space provides data for ocean research which 
can lead to major advances in the ability to predict sea conditions, and 
the possible effects of large bodies of water or climate. The benefits 
of such a predictive capability include improved ship routing, ad-

1 • 
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vanced .ocean structures design, storm damage avoidance, and coastal 
protection and development. The SEASAT-A satellite now under 
~evelopme;n~, is a significant forward step in achieving' this predic­
tive capability. 

Environmental Qualdty MonitO'T'ing.-The pollution monitoring 
program e~com~a~s the development and demonstration of systems 
capable of Identlfymg and measuring pollutants in the air and water 
on global and regH_>~al scales. This will be done by : ( 1) determining 
the.present composition of the atmosphere for use as a baseline against 
whiCh the long~tel'!ll trends of atmospheric pollutants can be meas­
ured; ( 2) .momtormg ch9:nges in the composition from established 
patterns W:It~ respect to tl.me and place; and (3) incorporating· the 
data de~rib.mg at~osphenc constituents and their behavior into at­
mospheric c~rculat10n .related environmental quality models. Signifi­
c!lnt data will be ?btamed by the second Applications Explorer Mis­
SI?n-Strat.osphe:IC Aerosol and Gas Experiment (SAGE)-which 
will fly a smgle m~rument to .detect and map stratosP.heric aerosols 
and gas concentrations. The mformation derived will complement 
the data to be obtained by the NIMBUS-G program which: is also 
currently under development. 
. ~eather and Climate Obaervation and Forecaating.-This program 
IS d~rected to.w~rd the application of satellite data to problems in de­
tection, prediCtiOn, and early warning of severe storms and the im­
pr~vem~nt of our capabi~ty. for mid-range (1-14 days) and long-range 
( ~hmatlc) weather prediCtiOn. The atmospheric processes associated 
With these. phe;nomena, i.e., severe storms and daily weather and cli­
mate, "!'eqmre different approaches 9:nd sat~l~i~e sy~e~ to provide data 
t? achieve bett~r forec~sts. The maJor activities will mclude: (1) con­
tinued emJhasis on research and technology; (2) severe stonn re­
search; ( 3 the prototyp~ development of third generation NOAA 
oper~t10na 'Yeather satellite (TIRO~N); and (4) planning for the 
first mte~natlona~ Global Atmosphenc Research Program experiment 
to be .conducted m CY 1978; and ( 5) definition and develoE_ment of 
ex.pe!Iments and payloads to be flown on early Shuttle/ Spacelab 
miSSIOns. 

Ma~erials P?'ocesaing in S_pace.-The cbjective of this program is to 
exploit th~ un~que characteristics of zero gravity to prepare and proc­
ess materials m ways that are not possible or economically practical 
o~ Earth. ';['he b~nefits are expected to be directly applicable to indus­
trial and biOmedical processes on the ground, as well as the unique new 
pr?ducts produ~e_d m space. Small rockets will be used to obtain 
w~Ightless conditiOns for short periods to develop experiments that 
will be flown ~n the Shuttle/ Spacelab. Early definition and design 
study efforts will also be conducted toward develo.Ping the hardware 
to conduct these experiments on the Spacelab missiOns. 

Space Commvwnicationa.-The current NASA effort is directed to­
~a~~ the development of adva~ced technology ~carry out its respon­
sibil~ty ~o provide .expe~ advice and consultatiOn on satellite com­
mu;niCatiOns t? vapous Government agencies. The highly successful 
series of .ApplicatiOns T.echnologr Satellites (A~S-1, 3, 5, 6) and the 
cooper~bve U.S./~anad~an Sate~lite (CA8-:C) will continue to be used 
by various d?mestiC and m~rnatlonal experimenters. With the success­
ful completiOn of the Indian Government's Instructional Television 
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Experiments, the ATS-6 satellite will return to the U.S. in the fall of 
CY 1976 for further experimentation by domestic users. A significant 
effort will be supported to provide technical consultation to U.S. agen­
cies, including NASA, participating in the 1979 World Administrative 
Radio Conference (W ARC), the first of its kind since 1959. NASA 
involvement is designed to assure availability of frequencies in the 
assignments for all types of satellites. 
/nforrnationM.anageml!/l'lt.-Th~ activities are directed toward the 

systematic study, design, development, and demonstrations of the 
technology needed to improve the flow of data from the initial collec­
tion by satellite to the user. Satellite systems being developed require 
the extension of current technology to accommodate the increased vol­
ume, complexity, and exceedin~ly high rates of data, and reductions 
in origin-to-user transmission trmes. Concurrently, the user must also 
be provided with improved capabilities for rapidly storing, maintain­
ing, and retrieving the required data products. 

Applications Eaplorer Mi8sUm.s.-The Applications Explorer Mis­
sion (AEM) Program was established to develop low cost, Scout­
launched spacecraft tailored to specific areas of research and orbital 
requirements. This program presently includes the following missions: 
(1) The Heat Capacity Mapping Mission (AEM-A) which will ob­
tain temperature data on identifiable characteristics of various mate­
rials to develo:p heat capacity maps of rock types for applications to 
mineral-potential assessments and for studies of soil mOisture, map­
ping of thermal efRuents, measurement of plant canopy temperature, 
and for the mapping of snow coverage; (2) the Stratospheric Aerosol 
and Gas Experiment (SAGE) (AEM-B), which will help develo.P 
measurement techniques for the detection and mapping of stratospheric 
aerosols and ozone by observing the attenuation of the solar radiation 
through the Earth's atmosphere; and ( 3) the Magnetic Field Satellite 
(MAGSAT), AEM-C, a new start already discussed. 

COMMI'ITEE COMMENT 

The Committee notes with satisfaction that this bill contains funds 
to initiate the development of the thematic mapper, an advanced mul­
tispectral scanning instrument designed to provide a significant im­
provement in data acquisition capability from earth resources space­
craft. While the Committee fully supports this development, it con­
tinues to be concerned about the continuity of data from the Landsat 
series of satellites. This concern mounts as more, and more complex, 
applications verification experiments are undertaken, more users par­
tiCipate in data utilization and particularly as more foreign countries 
invest in ground data acquisition and processing facilities assuming 
that the United States will continue to fly Landsat-type spacecraft. 
The latter concern becomes most pertinent as NASA prepares to 
charge foreign nations for such data. Accordingly, the Committee, 
during its hearings on this authorization bill, requested NASA and 
other involved agency witnesses to submit suggested approaches to 
an operational system which addresses the concerns set forth. The 
Committee will evaluate these responses in the months ahead. 

In the meantime, while the Committee is appreciative of the ra­
tionale underlying the recommendation of the House, as reflected in its 
action on the NASA request, to establish the Landsat C spacecraft 
project, currently in development, as a separate line item in the bill 
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entitled "Earth Resources Operational Systems", the Committee has 
reservations about separating out this project from the support and 
technical interchange which It currently enjoys as a J?art of the overall 
~arth resources activity and the other related activities encompassed 
m the. total Space Applications program. Therefore, in view of the 
foregomg, the Committee is not recommending a comparable line item 
in this bill. 

The Committee agrees with the House on the importance of severe 
sto~ ~rch and believes th~t all re&;sonable effort should be a:pplied 
to this vital area. The Committee's VIew includes the application of 
additional ~so~rces, as may be necessary, from ot}.ler elements of the 
Space Applications pro~ram rather than the addition of $1 million 
from other programmatic areas as recommen~ed by the House. 

AERONAUTICAL RESEARCH AND TECHNOLOGY, $189,100,000 

OBJECTIVES 

T~e objectives of the Aeronautics program are to advance aero­
nau~ICal technology to ensur~ safer, more economical, efficient and 
envm?nmentally acceptable air transportation systems which are re­
sponsive to current and projected national needs; to maintain the 
str.ong competitive position of the United States in the international 
aVIatiOn ?ID:rketplace; a:r;d to ~u.Pport the military in maintaining 
the supenonty of theN atlon's military aircraft. 

Summary of resources requirements 

Research and technology baae·----------~---------------~----- $89,700 000 
Systems studle&---------------------------------·--~-----~P-··- s,ooo:ooo 
Systems technology programs----------------------------------- 60,800,000 
Experimental programs-----~---------------------------------- 35, 600,000 

Total ___________________________________________________ 189,100,000 

A strong research effort will be maintained in the disciplinary areas 
of materia.ls, ~ructur~, propulsi~m, avionics, aerodynamics and 
human-vehiCle mteractlons to provide advanced technology to meet 
the future needs of civil aviation. The FY 1977 program will continue 
to focus on developing th~ technology to enable improved perform­
ance, reduce~ energy :r:eqmrements, enhanced operatmg_ economy, re­
~uced undesirable environmental effects such as noise and pollution · 
!~proved safety and ~eliability, and improved terminal area opera~ 
bon for all types of aircraft. These technology efforts are integrated 
with additional focused technology efforts to develop advanced long 
haul and short haul air transportation system concepts including 
stationa~-wing aircraft in the subsonic, supersonic and 'hypersonic 
speed regrmes, as well as rotorcraft and hybrids. 

. The aeronautics r~arch program has been refocussed to empha­
Size. the development of technologies that will contribute to the 
achievement of . a substantial. reduction in ~ircraft energy require­
ments through mcreased efficiency. These aircraft energy efficiency 
technology efforts represent a multifaceted activity "encompasSing a 
broad. spectrum. of disciplines and focusing primarily on those tech­
nologies that will lead not ~nly to more energy efficient derivatives 
and/or retrofits of current aircraft, but also to more energy efficient 
designs of future aircraft. 



T~e identified technology efforts are focused in five principal areas: 
E11g1ne Component Improvement; Energy Efficient Engines; Lami­
nar Flo~ Con.trol; Energy Efficient Transport; and Composite Pri­
!llary Aircraft .Structures. Each of the~ elements has been defined 
m phases covermg a span of 10 years, with only the primary phases 
being included in the FY 1977 budget estimate. Although the thrust of 
the .technology in each of these areas is the development of energy 
~fficient transp_orts, it i~ r~ognized that in o.rder to have the technology 
Implemen.ted m th~ civil air transportatiOn system, other require­
ments must also be Incorporated, such as environmental acceptability, 
safety, reasonable acquisition and maintenance cost, and passenger 
acceptance. Ther;efore, t~e efforts wi1:1 address all aspects of air trans­
~ort system efficiency, With fuel efficiency as a fundamental quantita­
tive measure of success. 

COMMIT'l'EE COMMENT 

N~~~ in response. to a Co~ttee request early in 1975 to examine 
possibilities to m!'-ke aircraft sigmficantly more fuel efficient, appointed 
a task force which formulated a ten year aircraft energy efficiency 
technology dey-elopment program. This technology program, reviewed 
by the Committee in hearings in the fall of 1975, has been initiated in 
the NASA !Y 1977 budget. This initiative is most timely, and the 
results of this research should play a major role in assuring that United 
States aircraft retain their current superiority in the International 
mar~etplace-a position supported by the fact that 78% of the com­
merCial transports flying are U.S. built. The importance of aeromiuti­
cal research is also evidenced by the $6 billion in civil aircraft and com­
ponent exports during 1975. 

The Committee desires that the aircraft energy efficiency program 
be pursued aggressively in subsequent years in order to meet the mile­
stones established in the plan. The Committee notes that effort on the 
advanced prop fan concept was not included in the initial increment 
due ~o the unavailabilit;r of data essential to the full assessment of the 
readmess to proceed with focused effort on the concept at this time. 
The Committee urges that NASA follow this aspect cloEely and take 
such action as necessary to assure that all aircraft efficiency potentials 
are exami:r.ed fully. The Committee also reiterates its original position 
that improvements in fuel efficiency should not be gained at the expense 
of the environme"t or of aircraft safety. 

While stressing the timeliness of the aircraft energy efficiency pro­
gram, the Committee does not desire in any way to underrate the im­
portance of the other phases of the NASA aeronautical reEearch and 
technology program. The Committee wishes to emphasize the poten­
tial of lighter-than-air (LTA) vehicl~.>s for meeting civilian and mili­
tary needs especially in heavy-lift applications. In order to insure a 
morEl complete understanding of the economic and te~hnical fe!tSibility 
of LTA vehicles, the Committee believes that NASA should commit 
sufficient resources to enable cooperative programs with the Depart­
ment of the Navy and other interested Federal agencies. The Commit­
t?e also urges that appropriate effort be a_pplied to variable cycle en­
gine technology as recommended by the House utilizing available re­
sources as necessary. Noting that the budget reflects a meaningful in-
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ere~ !JVer prior years, _the Committee believes that emphasis on the 
actiVIties addressed herem can be accommodated within the amount re­
quested for the program. Accordingly, it does not concur with the 
House addition of $3 million to this program. 

SPACE REsEARcH AND TECHNOLOGY PRoo:a.ur, $82,000,000 

OBJEOTIVES 

The objectives of the Space Research an.d Technology program are 
to provide a technology base which will adequately support current 
and f~ture space activities, and to implement approaches for further 
~ed"!-cmg the costs of these future space activities through standard­
IZatiOn. 

8ummarg of resources requwements 

Itesearch and technology base~---------------------------------- $62,100,000 
SysteDl studies ------------------------------------------------ 1,600,000 
SysteDls technology prograDlS----------------------------------- 3, 100, 000 
ExperiiDental prograDaS----------------------------------------- 6,900,000 
Low cost systeDls prognun--------------------~------------'----- 8, 300, 000 

Total --------------------------------------------------- 82,000,000 
In the research and technology base a strong research effort will be 

maintained in the disciplinary areas of materials, structures funda­
mental electronics, guidance an.d control, information syste~ chemi­
cal and electric propulsion, energy systems and aerothermodYnamics 
to meet the needs of current and future space activities. 

Highlights of this effort will include work on very thin metal oxide 
semiconductor structures including solar cells. Metal matrix com­
posites capable of withstanding up to 1000° F are under development 
as well as thermal control systems for advanced spacecraft. NASA. is 

also examining new concepts for large erectable space structures. Work 
on fundamental electronics is aimed at improving the resolution sensi­
tivity, and s:pectral range of active and passive remote sensing systems 
for application in space and on Earth. In the guidance and control 
area a robot demonstration vehicle will be completed in FY 1977 and 
tethered operations will be evaluated. 

The primary focus of research in chemical propulsion is on: (a) 
small oxygen-hY.drogen propulsion systems designed for reusable space 
vehicles that will operate from the Shuttle low Earth orbit to higher 
orbits and beyond, (b) component technology for a fluorine-hydrazine 
propulsion system for unmanned planetary probes, (c) low cost solid 
pr~pulsion, (d) atomic and metallic hydrogen and excited state 
hehum. 

NASA is also doing the research and technology necessary for elec­
tric propulsion systems of specific impulses greater than 1000 seconds 
for near Earth and planetary-interplanetary applications. Actual en­
gines for auxiliary and primary propulsiOn are being tested and 
evaluated. 

In the area of solar power for use in space interest centers on 
design and fabrication of solar cells with efficiencies of over 13-14 
percent 1md on design for a 200-watt per kilogram solar array. Mini­
Brayton components will be delivert-d to ERDA and tests are continu­
ing on a 2-15 kilowatt Brayton rotating unit. 



Work continues on thermionic energy conversion with a goal of effi­
ciencies up to 30% with operating temperatures as low as 1,100 degrees 
centigrade; and gaseous fuel reactor research aimed at electric power 
generation up to 70% efficiency and conversion of nuclear energy di­
rectly into laser beams. 

System studies will be pursued to investigate future space mission 
alternatives and to identify and evaluate the technology requirements 
of future missions. Studies include single-sta~-to-orbit launch sys­
tems, solar and nuclear powered spacecraft missions, solar sailing feasi­
bility, and detection of extra-terrestrial communication systems. 

Systems Technology Program efforts will continue toward extending 
the temperature limits for composite materials to 600° F in the case 
of polyimide resin composites. Also, NASA' is seeking a "no-moving­
part" data storage system for aerospace vehicles. In FY 1977 increased 
Systems Technology emphasis will be given to the areas of multipur­
pose, user-oriented software technology, and to the demonstration of 
the readiness by FY 1980 of an advanced planetary orbiter spacecraft 
propulsion system utilizing high performance space storage fluorine­
hydrazine propellants. The thrust of the software activity will be to 
develop generalized compiler systems capable of translating user needs 
into a standard higher order language, and thereby reduce future 
software development costs. Increased activity in the Space Technol­
ogy payloads area is aimed at defining a series of flight experiments 
to be flown on the Space Shuttle during the early 1980's. In the Low 
Cost Systems area, the FY 1977 emphasis will continue to be on 
the development and upgrading of various standard spacecraft 
components. 

COMHI'ITEE COMMENT 

Energy.-The Committee notes with considerable dismay the han­
dling of funding for NASA energy initiatives directed to this vital 
national need. At the instigation of this Committee, NASA, over the 
past three years, has developed an aggressive energy initiative identi­
fication and verification program that has resulted in a substantial 
amount of reimbursable work funded by ERDA. ERDA has a legis­
lative mandate as the Government energy R. & D. manager; it also has 
a directive to use the technical competence and facilities of other 
agencies in carrying out its total responsibility. To this end NASA's 
capabilities to contribute to the national energy need have been recog­
nized in an ERDA/ NASA agreement signed June 23, 1975. 

In spite of this agreement and the several cooperative projects under­
way, NASA witnesses testified that the Office of Management and 
Budget deleted $8.5 million from the FY 1977 NASA request for en­
ergy initiatives, which included $5 million for solar power satellites, 
directing that all such activities for terrestrial applications should be 
conducted on a reimbursable basis for ERDA. ERDA, however, appar­
ently due to time constraints in finalizing the budget, did not provide 
an-equivalent amount in its budget. While this omission is unfortunate, 
the Committee is greatly disturbed by the apparent inability of the 
Executive Branch to correct the deficiency promptly so as to continue 
to apply these capabilities to the national energy problem. For in­
stance, the Committee believes that it would be a serious mistake to 
allow budgeting time constraints to halt research on the solar power 

satellite concept. The Committee strongly urges ERDA to support this 
research in its FY 1977 budget. 

The Committee is of the view that for the nation to be able to tap 
the poteD:tial contributions .of ~ll age~cies to the problem of energy 
self-suffiCiency, these agencies, mchidmg NASA, should not only be 
permitted but also encouraged to use nominal amounts of their regular 
resources to identify, and verify to some extent, possibilities which 
would be presented to ERDA for evaluation against com_peting alter­
natives and for subsequent fundin~ as appropnate. Certamly agencies 
should account for funds so apphed so that such activities are con­
ducted within the framework of sound energy R. & D. management. 
It would be difficult, on the other hand, for ERDA to attempt to an­
tici_pete appropriate funding levels for these very preliminary identifi­
cation activities because of the difficulty of trymg to schedule inven­
tions or determine where they might occur. The risk here is that of 
not fully utilizing the total resources the nation possesses. Following 
the identification and verification activity, the assessment of an initia­
tive should be an ERDA responsibility. The point at which an initia­
tive passes from one phase to another undoubtedly is not absolutely 
definable and J>robably would vary from case to case. 

The Committee is concerned from its review of the NASA FY 1977 
budget experience that existing policies will not capitalize on the total 
capability for new energy initiatives that may exist within the govern­
ment, that adequate verification will not be accomplished to assess 
properly the .P.otential of an initiative and perhaps more important, 
that all possibilities are not being evaluated. 

Against this back~round the Committee, while sensitive to the addi­
tions by the House m the energy area, believes there is little point in 
adding specific amounts for energy activities. Rather, it stresses the 
need for the Executive Branch to promptly clarify the policies and 
procedures for carrying out the intent of the Energy Reorganization 
Act of 1974 and assure that budgeting responsibilities are conducive 
to an aggressive and effective energy research and development pro­
gram. The Conimittee trusts that the planning and budgeting for the 
FY 1978 program will be conducted on a fully integrated basis. In 
the meantime the Committee urges NASA to continue its highly pro­
ductive energy identification and veuification program utilizing such 
resources as can be made available from the total available to the 
agency. 

Resea:rch and Tec'Mwlogy_ Base.-With respect to the funding for 
the activities in the Space Research and Technology program as re­
quested by NASA, the Committee notes that the request contains a 
$7 million increase or about 10 percent over FY 1976. Accordingly, 
the· Committee believes that sufficient resources are provided so that 
additional effort can be applied to advanced propulsion research with­
out adding funds as recommended by the House. 

TRAcKING AND DATA AcQUISITION PROGRAM, $258,000,000 

OBJECTIVES 

The purpose of this program is to provide the tracking and data 
acquisition support for manned and unmanned near earth flights, in­
cluding orbital and suborbital spacecraft, sounding rockets, and re-
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search aircraft, for lunar and planetary missions, and for space probes 
to meet the requirements of all NASA pojects and, as mutually agreed, 
for projects of the Department of Defense, other Government agencies, 
commercial firms, and other countries and international organizations 
enga~ed in space flight. 

This involves: (a) tracking to determine the position and trajectory 
of vehicles in space; (b) acquisition of scientific data from on-board 
experiments; (c) acquisition of engineering data on the performance 
of spacecraft and launch vehicle systems; (d) transmission of com­
mands from ground stations to spacecraft; (e) communication of in­
formation between the various ground facilities and central control 
centers; (f) processing of data acquired from the launch vehicles and 

·spacecraft, and (g) during Space Shuttle testing, communication with 
the astronauts and acquisition of biomedical data on their physical 
condition. 

Summary of resouroes requirements 

Operations --------------------------------------------------- $206,800,000 Systems implementation ______________ .:.._______________________ 42, 500, 000 

~dvanced 81~------------------·-------------------------- 8,700,000 

Total -------------------------------------------------- 258,000,000 
Tracking and data acquisition support is provided by a worldwide 

network of NASA ground stations and one instrumentation shi:p, sup­
plemented by appropriate instrumented aircraft. These facilities are 
Interconnected by a network 9f ground communications lines, undersea 
cables, and communication satellite ~ircuits which are leased from com­
munications carriers, both domestic and foreign. This interconnection 
provides the communications capability between spacecraft and the 
control centers in the United States from which the flights are di­
rected. 

Computation facilities also are provided to process into meaningful 
form the large amounts of scientific, applications and engineering 
data which are collected from flight projects. In addition, instru­
mentat.ion facilit~es are provided for sl!pport of so~ding rocket 
launchmgs and fl1ght testmg of aeronautical research aircraft. 

FY 1977 funds will provide for : (a) the operation and maintenance 
of the worldwide facilities; (b) the engineering and procurement of 
equipment to sustain and modify the network systems to support con­
tinumg, new, and changing flight project requirements; and (c) the 
investigation of advanced tracking and data acquisition techniques 
and the development of advanced tracking and data acquisition 
instrumentation. . 

No flight missions are planned under this program for fiscal year 
1977. However, a major aspect of the Tracking and Data Acquisition 
program in future years will be the Tracking and Data Relay Satel­
lite System (TDRSS). The TDRSS will consist of two relay com­
munication satellites in geosynchronous orbit and a ground terminal 
in the continental United States that will relay data, commands, and 
voice to and from Earth orbital spacecraft and the ground control 
center. The TDRSS, when operational, will support most of theN ASA 
earth orbital missions and will greatly improve NASA earth orbital 
tracking and data capabilities. Many on-the-ground stations in the 
present Space Flight Tracking and Data Network will be closed with 
resulting savings. NASA is planning to acquire this capability under 
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?Ontract to provide th~ service. Unde.r this at:rangement, NASA fund­
u~.g f?r the TDRSS will not be reqwred until the service actually be­
gms m late 197~. The schedule fo~ the development and construction 
of the TDRSS IS based upon havmg a fully operational TDRSS by 
ea.rly 1980. 

COMMITTEE COMMENT 

The Committee notes that in order to meet fiscal constraints in prior 
ye~rs NASA has str~tc~ed out and/or deferred its equipment augmen­
tatiO~ .f?r future miSSions. The time has come, however, when such 
a~qmsitlon c9;n no longer be deferred if missions such as SEASAT, 
Nunbus, Ma_nner Jupiter/Saturn a_nd Pioneer Venus are to be sup­
porte.d. Testimony presented also shows that network operations with 
Its high labor con~nt, is .encountering severe inflationary c~t in­
creases: The Comnn~tee beheves that after making substantial invest­
ments m the p~annmg, develoJ>ment, an~ launch of space missions 
adequate p~ovision must be made for eqmpment an<l operations sup­
port to avmd loss of data or, in a worst case situation risk of loss of 
spacecraft due to insufficient operational. coverage. A~cordingly the 
9ommittee recomm~n?~ adoption of the NASA request for the T~ack­
mg and Data Acqmsitlon Program and does not concur with the $4 
million cut assessed by the House. 

While the Committee appreciates the need to restrict access to in­
formation contained in proposals for the TDRSS until the evaluation 
process ~s c!>mpl~, this restri~tion does prevent the Committee from 
accomphshmg an m-depth review of the comparative costs of leasing 
the seryice versus Government ownership of the system. Therefore, the 
Commrttee requests that NASA present detailed data on . both ap­
pr?S;C~es for its review pr~or to the award of any contract for the ac­
qmsitlon of TDRSS serviCes. Further, the Committee requests that 
N.i\SA cooperate fully with the General Accounting Office during its 
review. of the lease versus purchase plan which it is conducting for the 
Committee. 

TECHNOLOGY UTILIZATION PROGRAM, $8,100,000 

OBJECTIVES 

The NASA Technology Utilization program is designed to en­
courage the application and use of aerospace-develoJ?S<l technology 
in the Nation's industrial and public sector communities. NASA em­
ploys a spectrum of transfer and dissemination mechanisms to effec­
tively interact with potential users in the non-aerospace community. 

Bummar11 of reaourOOB requirements 

Industrial applicati~lllS-----------~------~-------------·------- $3, 446, 000 Technology applicationB-_______ ..:. ______________ _:_________________ 3, 640, ()()() 

Program control and evaluation---------------------------------- 1, 015, 000 

Total---------------------------------------------------- 8,100,000 
The Industrial Applications effort in FY 1977 will focus on the 

expanded distribution of new technology to a broader industrial com­
munity, with specific attention given to small business firms. Distribu­
tion and :packaging improvements as well as modifications in technical 
presentation are planned. Special emphasis will also be placed on in-



creasing technology-user exposure through the use of trade and pro­
fessional journals. 

NASA plans to further augment and extend its Industrial Applica­
tions Centers (lAC) "outreach program". Additional lAC territorial 
representatives will be located in urban industrial centers not now 
covered; and the effort to increase awareness of the availability of 
NASA technology for use by private and public sector users will be 
increased through the use of journals, periodicals and exhibits. 

The Technology Applications program is directed toward solution 
of technological problems identified by user organizations at the fed­
eral, state, and local levels. 

Multidisciplinary application teams are employed by NASA to as­
sist user organizations in problem definition and technology matching 
activities. In addition to the existing teams which now cov-er the fields 
of medicine, transportation, and public safety, NASA proposes during 
FY 1977 to develop new teams in manufacturing processing and in 
agriculture. 

Technology applications projects to assist in the demonstration of 
the applicability of NASA technology will emphasize biomedical, 
transportation, and public safety efforts. Such projects, selected on 
a priority basis, are conducted at NASA field installations to adapt, 
modify, or otherwise re-engineer existing aerospace technology to 
meet performance requirements defined by public sector user organiza­
tions. Prototype solutions are also used to stimulate industrial manu­
facturing and commercialization interest, thus providing increased 
probability for nationwide availability. 

Program evaluation studies will be continued with particular em­
phasis on lAC outreach efforts to expand geographical coverage and 
penetration of nationwide industrial users. These evaluation efforts 
will determine the extent and effectiveness of marketing activities at­
tendant with lAC .Programs. Additionally, analyses of specific econ­
omic benefits resultmg from the secondary application of NASA tech­
nology in selected fields, such as health care, will be initiated in FY 
1977. 

At the same time, NASA plans to improve its methods for document­
ing specific evidence of technology transfer, and to expand its efforts 
to disseminate such information to the media and general public. 

COMMITTEE COMMENT 

The Committee's Subcommittee on Aerospace Technology and N a­
tiona! Needs, in recent months, held a series of hearings on the effec­
tiveness of this technology transfer activity and made several recom­
mendations since adopted by NASA. The budget reflects that program 
funding has increased from $5.5 million in FY 1975 to a proposed $7.9 
million in FY 1977 a worthwhile increase. Nevertheless, the Commit­
tee believes some additional field effort is warranted and therefore, it 
is increasing the program by $200,000 to initiate one additional 
regional applications center. The Committee's total program recom­
mendation is $8.1 million, $300,000 less than the amount approved by 
the House. 
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CONSTRUCTION OF FACILITIES 

Summary 

FISCAL YEAR 1977 
Item Amount 
1. Modification for high enthalpy entry facility, .Ames Research 

Center--------------------------------------------------- $1,220,000 
2. Modification of flight simulator for advanced aircratt, Ames 

Research Center---------~-----------~-----------~------·- 1, 730, 000 
3. Construction of supply support facility, Ames Research Center__ 1, 540,000 
4. Construction of addition to flight control facility, Hugh L. Dry-den Flight Research Center __________ .:__________________ 750, 000 
5. Construction of addition to lunar sample curatorial facility, 

Lyndon B. Johnson Space Center---------------------~-- 2, 800,000 
6. Construction of airlock to spin test facility, John F. Kennedy , 

Space Center--------------------------------------------- 360, 000 
7. Modifications for utility control system, John F. Kennedy 

· Space(}enter---------------------------------------------- 2,445,000 
8. Construction or addition for ·aeroelastic model laboratory, 

Langley Research Center------~------------------------ 730, 000 
9. Construction of data reduction center annex, Langley Research 

Center --------------------------------------------------- 2, 970, 000 
10. Construction of refuse-fired steam generating facility, Langley 

ELesearch OeDter---------------~--------------~----------- 2,485,000 
11. ·Modification of refrigeration system, electric propulsion labo-

ratory, Lewis Research Center---------------------------- 680,000 
12. Rehabilitation of combustion air drying system, engine research 

building, Lewis Research Center--------------------------- 1, 400, 000 
13. Large aeronautical facility: construction of national transonic 

facility, Langley Research Center------------------------- 25, 000, 000 
14. Space Shuttle facilities at various locations as follows: 

(a) Construction of Orbiter processing facility, John F. 
l{ennedy .space Center----------~---------------- 8,750,000 

(b) Modifications to launch complex 89, John F. Kennedy 
Space Center----~-~---------~--------~~---------- 1~855,000 _ 

(c) ·Modification for solid rocket booster processing facil-
ities, John F. Kennedy Space Center______________ 9, 700, 000 

(d) Construction of Shuttle/Carrier aircraft mating facil-
ity, John F. Kennedy Space Center----------------- 1, 700, 000 

(e) Modifications for crew training facilities, Lyndon B. 
Johnson Space Center---------------------------- 780,000 

(f) Rehabilitation and modification or Shuttle facilities, 
at ~ous locations-------------~---------------- 1,760,000 

(g) Modification of manufacturing and final assembly 
facilities for external tanks, Michoud Assembly 
Facility --------------------------------------·---- 1, 930, 000 

15. Space Shuttle payload facilities at various locations as follows: 
(a) Modifications .to operations and checkout building for 

Spacelab, John F. l{ennedy Space Center__________ 3, 570,000 
(b) ModUlcationsand addltlon for Shuttle payload develop-

ment, GOOdard Space Flight Center_______________ 770, 000 
16. Rehabilitation and modification of facilities at various locations, 

not in excess of $500,000 per project_______________________ 17, 875, 000 
17. Minor construction of new facilities and additions to existing 

facili-ties at various locations, not in excess of $250,000 per 
project ------------------------ -------------------------- 5,125,000 

18. Facility planning and design not otherwise provided for______ 12,655,000 

Total----------------------------------------------- 123, 670,000 
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1. MoDIFICATION FOR HIGH ENTHALPY ENTRY FACILITY, Ad 
RESEARCH CENTER, $1,220,000 

This project provides for the fabrication and installation of a 160 
MW constricted arc heater and nozzle in an existing test facility, 
and the modification of the existing electrical, gas, water, and vacuum 
systems to support its operation. Construction and equipment costs 
are estimated at $90f),000 and $315,000, respectivelY.· 

This test facility is required to design and qualify the heat shield 
thermal protection systems of probes for entry into planetary 
a.tmospheres. No facility exists capable of simulating t:hese entry 
environments. 

2. MoDIFICATION OF FLIGHT SIMULATOR FOR ADvANCED 
AmcRAFT, AMEs RESEARCH CENTER, $1,730,000 

This project consists of the fabrication of three new platforms, 
acquisition of cockpit and communications equipment, and the neces­
sary modifications to provide a quick module change and/or readily 
changeable platform system for the existing simulator. Equipment 
and construction costs are estimated at $1,680,000 and $50,000, 
respectively. 

This simulator, the most advanced in existence, is fully utilized sup­
porting FAA, DOD and NASA aircraft progralllS. The new system 
will allow off-simulator alterations and checkout of simulator cock­
pits for different aircraft projects thereby reducing cockpit change­
over time between tests. The time savings are estimated to provide 
the capability to handle an additional five simulator projects per year. 

3. CoNSTRUCTION OF SUPPLY SuPPORT FACILITY, AMEs 
RESEARCH CENTER, $1,540,000 

This project provides for the construction of an 80,000 sq. ft. one­
story, steel frame with sheet metal wall, high bay structure complete 
with supporting utilities and roadways to accommodate warehousing 
and shipping and receiving functions. 

No reasonably suitable warehouse facility exists at this Center. 
Currently an area in the 40 ft. x 80 ft. wind tunnel building, exposed to 
severe noise levels and vibrations, and space at Camp Parks, 37 miles 
distant, is used for these functions. The existing space is inadequate 
to support the present as well as the future needs of this advanced 
research center. 

4. CoNSTRUCTION OF ADDITION To FLIGHT CoNTRoL FACILITY, 
HuoH L. DRYDEN FLIGHT RESEARCH CENTER, $750,000 

This project provides for an 8,410 sq. ft. two-story addition to the 
present flight control facility extending the existing areas of the sec­
ond and third floors. 

This addition will provide space to co-locate members of the flight 
control team and their supporting equipment in a central control area 
with ready access to flight display boards, other technical specialists 
involved, and computer data outputs, which is essential to operational 

1 

29 

efficiency, safety of flight monitoring and flight data processing re­
quirements of the aeronautical research programs. 

5. CoNSTRUCTION OF ADDITION TO LUNAR SAMPLE CURATORIAL FAciLITY, 
LYNDON B. JoHNSON SPACE CENTER, $2,800,000 

This project provides for the construction of a 15,000 sq. ft. two­
story addition to the existing Lunar Sample Curatorial Facility with 
an ultraclean and highly secure vault, with processing, experiment, 
and simulation laboratories, and with data storage and other support 
areas. 

The Apollo program brought 842 pounds of lunar material to Earth, 
much more than originally anticipated and for which no adequate 
storage and scientific investigation facilities exist. While representa­
tive samples (20% to 30%) of the total material are being placed in 
secured dead storage, the existing facility must be expanded to pro­
vide for the storage, inspection, study, and scientific analysis of these 
extremely valuable lunar samples. 

COMMITTEE COMMENT 

At this Committee's request after this project was denied by both 
the House and the Senate authorizing Committees last year, NASA 
made a further study of alternatives for supporting the storage, proc­
essing, and analysis of the lunar samples. The remote storage site and 
a restatement of need for the original fiscal year 1976 project resulted. 
The Committee believes that adequate storage facilities and addi­
tional space for processing and analysis of these samples, acquired at 
great expense, are required. This is a long-term, and not a transitory, 
requirement for which solutions have been examined extensively, and 
therefore, the Committee is recommending approval of this facility 
item which was deleted by the House in its action on the fiscal year 
1977 NASA authorization request. 

6. CoNSTRUC'riON OF AIRU>CK TO SPIN TEsT FACILITY, 
JoHN F. KENNEDY SPACE CENTER, $360,000 

This project consists of the construction of a 35 ft. x 50 ft. x 45 ft. 
high blast-proof airlock structure as an addition to the existing Spin 
Test Building complete with utility and other systems to support pre­
launch spacecraft processing activities. 

This addition is required to reduce contamination and relieve over­
crowded conditions in the spin test bay by providing space in which 
preliminary operations for the launch vehicle third stage/ spacecraft 
processing can be accomplished in a clean environment. 

7. MoDIFICATIONS FOR UTILITY CoNTROI, SYSTEM, JoHN F. KENNEDY 
SPACE CENTER, $2,445,000 

This project is a continuation and extension to facilities in the 
Vehicle Assembly Building and Launch Complex 39, Pad A areas of 
a utilities control system initiated in prior years, and it involves the 
procurement and installation of sensors and controls in various utility 
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subsystems and connections to central computing and oontrol equip­
ment via the communications cable system. Construction and equip­
ment costs are estimated at $1,408,000 and $1,037,000, respectively. 

This project is designed to reduce costs and- increase efficiency: in 
the operation and maintenance in this portion of the. Center's utility 
systems both during the phasedown of activities prior to and through 
the operations phase of the Shuttle program. It IS estimated that cost 
savings will pay for this project in about 1.88 years. 

8. CoNSTRUCTION OF ADDITION FOR AERoELASTIC MoDEL LABoRATORY, 
LANGLEY RESEARCH CENTER, $730,000 

This project involves the construction of a 4,965 sq. ft. third floor 
addition to the existing Transonic Dynamics Tunnel with provision 
for an aeroelastic model preparation area including an active cable 
mount support, for a model shake test run-up area, and for a data 
system and instrumentation service area. Necessary utilities systems 
will be provided. Construction and equipment costs are estimated at 
$545,000 and $185,000, respectively. 

This addition is needed to increase the operational efficiency of this 
tunnel which has a current program backlog of two years on NASA 
and DOD aircraft projects. It will allow extensive pre~test prepara­
tion of models outside of the tunnel test section thereby increasing the 
available test time by 15-20%. It will also consolidate all pre-test 
model preparation activities, including the separately located model 
shake test run-up, into one work area. 

9. CoNsTRuCTioN OF DATA REDUCTION CENTER ANNEX, LANGLEY 
RESEARCH CENTER, $2,970,000 

This project provides for the construction of a 30,000 sq. ft. steel 
frame, brick and metal curtain wall annex to the existing Data Re­
duction Center complete with utilities and with special features to 
support computer operations. . 

This annex is required to house the computers, data handling eqmp­
ment, and associated operations to support the continually increasing 
requirements of present and future research programs for computa­
tional and data handling capabilities. Reassignments and consolida­
tions of existing space to accommodate new computer equipment have 
been exhausted. 

10. CoNSTRUCTION oF REFUS~-FIRED STEAM GENERATING FAciLITY, 
LANGLEY RESEARCH CENTER, $2,485,000 

This project provides for construction of a 225-ton daily waste 
capacity, refuse-fired steam generating facility with an output of 
about 56,000 pounds of steam per hour at the Langley Research Center. 
This project, estimated to cost $8,410,000 is jointly spoDsored by 
NASA, USAF /Langley Air Force Base; and the City of Ha~pton, 
Virginia. Under the agreement between the parties NASA will pro­
vide $2,485,000 (plus $37,000 in planning funds), the USAF $800,000 
and the City of Hampton the remaining $5,088,000. 
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This project responds to Executive Order 11752 which encourages 
the full cooperation of the federal government wi~h local governme!lts 
for the prevention, control and abatement ?f e~vironmental.Pollu.t~on 
and it also responds to the current ener~ SituatiOn. Whe!l this facility 
is activated it will eliminate landfill disposal :problems m the area as 
well as use the refuse to reduce energy reqmrements. The Center's 
existing oil-fired stea~ generating pl~~ ~ill be u~ for peak loads 
experienced in supportmg research actiVIties or durmg severe weather 
conditions. 

11. MoDIFICATION OF REFRIGERATION SYsTEM, ELEOI'Rlo PROPULSION 
LABORATORY, LEwis RESEARan: CENTER, $680,000 

This project involves the pr?Cureme!lt an4 installation. of a 4;0-ton 
capacity "closed-loop" mechamcal refrigeratiOn system With stamless 
steel cold walls (bames), refrigeration pi~ing, utility services1 e'~ec­
trical power and controls, ~nd the construction of a 690 sq. ft .. bmldmg 
addition to house the eqmpment. Eqmpment. and construction costs 
are estimated at $640,000 and $4~,000, respectiv~lY: . . . 

This installation will be a substitute for the existmg ~qmd mt:ogen 
"open-loop" refrigeration system in this laboratory which proVIdes a 
simulated space environment for testing spacecraft, solar a~ys, and 
ion propulsiOn systems. The nitrogen-based. system, to remam m p~a.ce 
for possible future use, is extremely expensive to operate and proVIdes 
a greater capability than required. Cost savings from the new system 
are expected to repay this capital investment in one year. 

12. REHABILITATION OF CoMBUSTION Am DRYING SYSTEM, ENGINE 
RESEARCH BUILDING, LEWIS RESEARCH CENTER, $1,490,000 

This project involv~ the complete .removal. of the existing, ba4ly 
deteriorated dryer eqmpment and the msta.llat10n of new ~ryer eqmp­
ment consisting of three heat exchangers, two 250-ton. capacity pac'Ka~­
type water chille.rs, ~hree 4~iccant dryer ta~ks with a regeneration 
system, interconnectmg p1pm~, and assomate9- concrete founda­
tions. Equipment and eonstruct10n costs are estimated at $1,430,000 
and $60,000, respectively.. . . . . . 

The engine research bmldmg has 55 .md1VIdual test: cells s~pportmg 
a wide variety of engine research proJects that reqmr~ an air system 
capable of simulating a broad spec~rum o~ test enVIronments. The 
eXIsting air drying system has be~n m seryice for .over 39 years. and 
now experiences many leaks, reqm~ C?ntmually mcreasm.g mamte­
nance and reflects 1!- genera:l degradatiOn I.n performance thereby red~c­
ing system capability below that reqmred for some of the eng~ne 
research projects. 

13. LARGE .AJ.:RoNAUTICAr, FAciLITY: CoNSTRUCTION OF NATION AI. 
'l'RAN80NIC FACILITY, LANGLEY RESEARCH CENTER, $25,000,000 

This project provides for the procu~ment of long _lead items a~d 
the initial site preparation for construction of a fan-dny-en, clo~ cr;­
cuit transonic wind tunnel 200 feet long by 48 feet wide varymg m 
dia~eter from 40 feet to 11 feet having an operating pressure range 



from 14.7 psia. t,? a. maximum of 13~ psia. and an .operating temperature 
~n~ from 155 F. to -300° F. us~ga.cryogeruca.pproach for achiev­
mg high Re~nolds numbers and usmg the evaporation of liquid nitro­
gen to obta.m a. low temperature test medium. The tunnel will be 
c~nstru~ed on th~ site of the existing 4 ft. x 4 ft. supersonic tunnel and 
wlll use Its electnc motor drive system with the addition of one 60 000 
HP synchronous drive motor to provide the higher Reynolds numbers 
The. J?-eW faci~ity will also utilize the existing cooling tower, pumps; 
aUXIliary eqmp~.ent ~d bu~ldings. However a. new 33,500 sq. ft. two­
story sh?P add~tlon 1s n;q~Ired to accomm~a.te the larger transonic 
~~ section. This shop w~lmclude space for a. control and data a.cqui­
s~tiOn :oom and for an Improved model preparation area. A three 
dimensiOnal . model support. ~J?-d angle-of-attack systems, controls, 
P~ mon~tors, d!l-ta.. acq~Sltlon systems and other support equip­
ment, l:J?-clu~mg a. hqmd rutrogen storage and supply system are in­
cluded m this proJect. The total cost of this project is estimated to be 
$651000,000 to be funded over three fiscal years. Construction and 
eqUipment costs fOT FY 1977 are estimated to be $18 900 000 and 
$6,100,000, respectively. ' ' 

The requirement for this facility results from an in-depth NASA/ 
DOD stu.dy to identify the facilities required to support the advanced 
ae!ona.ubca.l research and development activities necessary to main­
tam and.t? ~nhance ~he N!l-tion's leadership in aeronautics. Originally, 
four famhbes were Identified-two transonic tunnels, one to suppOTt 
NASA resear~h and. <;me for DOD. developm~nt activities, a large 
DOD propulsion facihty, and a maJOr upgra.dmg and expansion of 
the NASA 40 ft. x .so ~- low speed tunnel A combination of rising 
costs, further exammab.on, and a breakthrough in transonic tunnel 
techn?logy-the cryogemc c.o!lcept-resulted in the subsequent decision 
to bUild one transomc fa.Cihty to serve the national needs for both 
research and. develo.pm,ent. The basic J?-eed is occasioned by difficulties 
e~count~red m ,Predictmg advan~d fhght vehicle J?erformance due to 
miSleading or madequate expenmental data obtamed from existing 
1~":" Reynolds numbers win~ tunnels. This is especially true for con­
ditiOns where local velocities over the vehicle's surface exceed the 
speed of sound and where shock-boundary layer interaction effects 
occur. Th~ ~t.:ansonic fligh~ envi!'?nment is commol?- to a b:oad spec­
t~ of civihan, commermal, mihtary and space fliu:ht vehicles. This 
environment also produces Reynolds numbers sensitive aerod:ynamic 
problems _which are general~y not amenable to analytical study and 
thus reqUire accurate experim~ntal data .at or near flight Reynolds 
nu.mbers f?t an adequate solutiOn. There IS no known wmd tunnel in 
existence either here or abroad that will satisfy these requirements. 

14. SPACE SHUTI'LF. FACILITIES, $39,475,000 

(a) OO'TUJtruction of Orbiter Processing Facility John F. Kennedy 
Space O~nter, $3,750,000.- This facility is being in~rementally funded 
With a high a~d low .bay pro~ded in FY 197~ and a second high bay in 
F~ 19J6. This. proJe~t proVId~ for outfittmg the second high bay 
which m~ludes mst~lh!lg the special and launch-related systems such as 
hypergolic, hydra.uhc, mstrumenta.tion/ communication environmental 
control, electrical, gaseous hydrogen, nitrogen, heliu:n and oxygen, 
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liquid hydrogen and oxyg~n, compressed air, coolan.ts, and utility con­
trol systems. It also provides for the construction of a. 10,000 sq. ft. 
two-story, structural steel frame and masonry, addition to the north 
end of the low bay complete with supporting utility systems, and for 
the .installation of 2000 feet of fencing around the entire facilit~. This 
proJect completes presently known requirements for the Orbiter Proc-
essing Facility. ' 

The Orbiter Processing Facility will provide the work space and 
special equipment and facilities required to conduct the safing, main­
tenance. and checkout operations on the orbiter vehicle after returning 
from flight and preparatory to the next mission. These operations in­
volve payload removal and insertion as well as a.ctivities .directly re­
lated to the vehicle itself. The low bay extension will provide a staging 
area for personnel and equipment, and the fencing will provide for 
safety and security of processing operations. 

(b) Modifications to Launch OompleaJ 39, John F. Kennedy Space 
Oenter, $19,855,000.-This project continues modifications to Apollo 
Program Launch Complex 39 initiated with FY 1975 and FY 1976 
fun~ing to p~epare the Complex for shuttle launches. The prior year 
proJects pro~de_d for modifications to two high bays in the Vehicle 
Assembly BUildmg, the Launch Control Center, one mobile launcher 
an.d to Lau1,1ch Pad A. The FY 1977 project provides for modifying a 
second mobile launcher which involves removing the launch umbilical 
tow~r to decrease w~ight, providing exhaust holes for the orbiter main 
engtnes and the sohd rocket boosters, and altering the mobile launch 
platform's structural, electrical and mechanical systems to accommo­
date the shuttle vehicle configuration. This project also provides for 
m~difications to Pad A to reduce high acoustic levels generated from 
firmg the shuttle main engines and solid rocket boosters up to the time 
of lift-off so that orbiter payloads will not be damaged. 
. FY 1977 funding will complete those facility modificat ions included 
m the 3-year project to provide an initial shuttle launch capability ex­
cept for possible work, estimated to cost $3-5 million, to reduce the 
acoustic impact immediately after lift-off, a recently ident ified problem 
still under study. 

COMMITTEE COMMENT 

The Committee traditionally has observed the policy of full funding 
of NASA facility projects unless there are logical funding phases for 
a multi-year proj~ct. The Committee understands that NASA pro­
pose~ to a.ward a smgle.contract for a major element of this project­
modificatiOns to a mobile launcher-and therefore it believes the re­
quested ~unding is necessary in order to proceed with the acquisition 
process IJ?- an orderly manner. Accordin~ly, the Committee does not 
concur With the House reduction of $2 million in this project. 

(c) MOdification for Solid Rocket Booster ProcessiJnp Facilities, 
Joh71: F .. K ennedy .SP.ace O~"'!~r, $9,700,000.-This proJect includes 
~odificatwns to existmg famhtles and some new construction to pro­
VIde (1). r~covery and disasgembly facilities involving enlargement 
o~ the existmg barge basin at the Apollo Saturn dock, constructiOn of a. 
shp and 120-ton crane at the dock and a dolly rail system to an existing 



ha:t;~._gar, construction of an outside wash station and the extension and 
modification of SUPP?r:ti.ng :utility. systems_; (2). SRB refurbishment 
and subassemb~y facilities mvo~vi!lg modification .and o:utfitting of 
part ?f ~he Vehicle Assembl:y Bml~mg low bay area mcludmg removal 
of exist~g work stands and. I~tallmg new specifically configured work 
stand~ with cranes for servicing the SRB components, the Installation 
of pam~ and .i~sulatio!l applicati<?n capability and the provision of 
supportm.g. ~tih~y serv:ICes as r~~qmr~d; and (3) parachute refurbish­
mell:t. facilities. mvolvmg modification !Jf! and construction of two . 
~ddition~ totaling 20,009 sq. ft. to, existmg Building M7-657, the 
InstallatiOn of a monorail system, construction of a parachute washer 
and ~ry:er, and the extension o! utility systems as necessary. 
~his IS the second and final mcrement of funding for handling the 

soh~ r;ocket boosters 11:t the launch site. FY 1976 funding provided for 
receivmg and processmg the motors and assembling the booster com­
ponents for integration with the external tank and orbiter. This proj­
ect provides for modifications to existing facilities at the Kennedy 
Spa~ Center and Cape Canaveral Air Force Station to support 
retrieval of the boosters from the ocean and the cleaning, disassem­
bling, re~rbishing, and processing of SRB components, parachutes, 
and associated hardware for re-use. 

COMiMI'ITEE COMMENT 

Testimony presented to the Committee, reflects a firm requirement 
o~ a specific schedule for the work included in this project. The Com­
:r~utt~, th~refore1 does not agree with the HouSe reduction of $1 mil­
lion m this proJect, and recommends $9.7 million, as requested by 
NASA, for the second increment of funding for solid rocket booster 
processing facilities. 

(d) Constructiunof Shuttle/Carrier Aircraft Mating Facility, Jolvn 
F. Kennedy Space Center, $1,700,000.-This project provides for the 
procurement, fabrication, and erection of a Boeing 747 carrier air­
craft/shuttle orbiter mating/demating facility as well as the necessary 
site preparation, foundation work and utilities for the facility to be 
located at the south end of the orbiter Iandin~ runway. 

This mating facility is required to permit transport of the shuttle 
orbiter to and from the launch site-to the launch site from the assem­
bly plant and from alternate landing sites, and from the launch site 
to the factory for major overhaul and for launeh availability at the 
Western Test Range when that facility is activated. 

COMMITI'EE COMMENT 

In testimony subsequent to the submission of the FY 1977 budget, 
NASA advised the Committee of the plan to tow, rather than fly, the 
orbiter from the Palmdale assembly plant to the Dryden Flight Re­
search Center. Therefore, steel and hoists, procured in advance-for the 
Palmdale mating facility which will not now be built, are available 
for use in constructin~ the facility at the Kennedy Space Center. Con­
sequently, the Committee made a compensating reduction of $350,000 
in this facility request, an action also taken by the House. The Com­
mittee recommends $1.7 million for this line item. 
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(e) Modifications for Crew Training Facilities, L'!/.ndon B. Johnson 
Space Center, $'780,000.-This project involves modifications to exist­
ing Building 29, the Flight Acceleration Facility, to provide a water 
immersion facility including construction of a concrete and steel water 
tank 30 ft. x 78 ft. x 25 ft. deep with viewing _ports, platforms, and a 
water supply, filtering and drainage system. Construction and equip­
ment costs are estimated at $649,000 and $131,000, respectively. 

The water imme.rsion facilitv will provide the capability to train 
shuttle crews and mission specialists in. an environment closely simu­
lating the weightless condition of outer space. Large enough to accom­
modate shuttle test training articles such as the payload bay, airlock 
and the crew module simulators, the facility helps crew members learn 
how to handle tools and equipment so as to work more effectively and 
assists in compiling crew instruction manuals as procedures for per­
forming tasks in a weightless environment are developed. 

COMMITTEE COMMENT 

The Committee examined carefully both the construction and the 
operating costs of this proposed facility at the Johnson Space Center 
and the costs of adapting and operating the existing Marshall Space 
Flight Center neutral buoyancy facility for shuttle crew training. 
Since operating costs are the sig?ificant factor influencin~ cost com­
parisons, it appears that the availability of this crew trainmg facility 
at the Johnson Center on the schedule proposed is the most economical 
approach to fulfilling this requirement. Consequently, the Committee 
is recommending approval of this facility item on which the House 
deferred action this year. 

(/) Rehabilitation and Modification of Shuttle Facilities at Va~ 
Locations, $1,760,000.-This project provides for several small (under 
$500,000 each) rehabilitation and modifications to existing facilities 
that are specifically required in support of the spaee shuttle program 
and, accordingly, are included as a shuttle line item and are also 
included in the total space shuttle facilities cost estimate. These include 
(1) at the Johnson Space Center, $660,000 of which $220,000 is for 
modifying an existing vacuum system to support testing on compo­
nents for the environmental control and life supP.ort system, of wh1ch 
$150,000 is for modifications to an existing bmlding to support the 
establishment of the shuttle data processing complex, of which $290,000 
is for rehabilitation and upgradmg test facilities in the thermochem­
ical test area to support testing of vernier thrusters and pyrotechnic 
devices used in the shuttle system; (2) at the NASA Industrial Plant, 
Downey, $210,000 for modification of several plant systems to accom­
modate alternate energy sources to back up the existing natural gas 
fueled systems to avoid work stoppages in the event supply is cur­
tailed; (3) at the Michoud Assembly Facility, $430,000 of which 
$75,000 is for rehabilitating the chemical waste holding pond and acces­
sory equipment to SUJ?port shuttle external tank production, of which 
$170,000 IS for repairmg aprons and roadways to facilitate movement 
of the external tank, and of which $185,000 is for the installation of 
fuel oil transfer and distribution piping to provide a backup system 
for the gas-fired steam generating plant in the event of an interruption 
in the natural gas supply; and, ( 4) at the Flight Research Center 
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$460,~ to install an air handling system in the space shuttle hangar 
to proVlde a clean and partially controlled, contamination-free envi­
ronment during payload handhng operations following return of the 
orbiter from space missions. This installation is required to support 
the initial shuttle missions scheduled for landing at this Center. 

(g) Modification of Manufacturing and Firwl Asseml>ly Facilitie8 
for Ercte'1"1'Wl, Tanks, Michoud Assembly Facility, $1.,990,000.-This 
project provides for construction, within an existing building, of a 
~5 ft. diameter _119 ft. high concrete silo with 1_1- mechanically operated 
hd complete with work platforms, access stairways, doors, and with 
SUp]X>rtmg electrical, air-conditioning, fu:~ne abatement, fire detection, 
spnnkler and vacuum systems. ConstructiOn and equipment costs are 
estimated at $1,909,000 and $21,000, respectively. 

This project represents the third funding increment in the program 
to modify the Michoud Assembly Facility to produce external tanks 
for the space shuttle program at the initial rate of 24 to 28 tanks per 
year. The silo will provide additional capability to apply the thermal 
protection ~ystem to the tanks. The added requirement results from 
recent stu.dies and tests that show the need for an ablative covering 
over port10ns of the tank as well as for more of the foam insulation 
originally contemplated. 

15. SPACE SHUTrLE PAYLOAD FACILITIES, $4,340,000 

(a) Modifications to Operations and Checkout Building for Space­
lab, John F. Kenned;y Space Oenter, $3,570;000-This project pro­
vid~ for modifying the existing Operations and Checkout Building 
and mvolves removal of existing equipment, area and utilities rear­
rangements, and the acquisition and installation of new assembly and 
checkout stands to service Spacelab. 
. Spacelab, a prime S~uttle payload, is an experiment carrier provid­
mg crew ac~omm~at10~s, mou~ts for experi~ents, and supportin~ 
systems: This proJect wi!l provide the capability to receive expen­
m~nts, m~egrate them with a Spacelab simulator for checkout, and 
to Install m the Spac~lab for final checkout operations prior to delivery 
of Spacelab to and mstallation in the orbiter. Following a mission 
this facility w~ll be used to disa.sse.J?ble and process Spacelab and 
returned e~p~nments, and to refurbish Spacelab and prepare it for 
the next miSSIOn. 

(b) Modifications and addition for Shuttle P(CJ!load Development, 
Gof14ard _Space Flight Oenter, $770,000.-This project involves (1) 
~nodific~twn ?f approxi.J?ately 3,600 sq_. ft. of space in existing Bnild­
mg 22. mcludmg relocatiOn of ~n existi.ng solar array illuminator, in­
stallat~on of a clean room, and ms:tallat10n of a truck airlock and a 7.5-
~on b~dge cra~e, and {2) modification of 2,700 sq. ft. in Building 15 
mcl~dmg the mstallatwn of a reverberant chamber and supporting 
eqmpment. Construction and equipment costs are estimated at $510 000 
and $260,000, respectively. ' 

This project, combined with other existing facilities at the Center 
~ill proyide the sp&.;ee and test facilities for developing, assemblin.e:: 
mtegratmg and testmg "free-flyer~' Shuttle payloads, using a multi-

mission modular spacecraft as well as for the develop_ment of the space­
craft itself. This spacecraft will be designed specifically for Shuttle 
use as well as to accommodate a variety of applications, communica­
tions, and astronomical mission payloads. 

16. REHABILITATION AND MoDIFICATION oF FACILITIEs AT VARIOus 
LocATIONs, NOT IN ExcESs OF $500,000 PER PROJECT, $17,875:000 

This Construction of Facilities line item provides a lump sum 
amount of $17,875,000 for 56 individual facility rehabilitation and 
modification projects at various NASA installations ranging in esti­
mated cost from $110,000 to $490,000 each and for a group of small 
(under $100,000 each) miscellaneous unidentified projects. The latter 
group accounts for $1,600,000 of the total amount recommended for 
this line item. Approximately thirty percent of the recommended 
amount is for upgrading utihty systems, thirty percent for general 
purpose buildings rmprovements, and twenty-five percent for technical 
facilities improvements, with the remainder scheduled for fire protec­
tion, building exterior, and paving and drainage projects. While the 
budget documentation identifies the larger, individual projects recom­
mended herein, the Committee recognizes that the priority of need for 
this type of work at the many NASA installations may change during 
the fiscal year and, therefore, understands that changes or substitutions 
in the projects may be necessary. 

These facility rehabilitation and modification projects are part of a 
continuing program required to offset the accumlative effects of wear 
and deter10r_ation on the NASA plant (with an estimated value of 
about $5.9 billi~n) to assure the availability and reliability of these 
facilities and their capabilities to sufport NASA functions, to improve 
the capabilities and the usefulness o existing facilities to accommodate 
new technologies and offset obsolescence, and to achieve more efficient 
energy utilization by upgrading utility systems (including the instal­
lation of utility control systems) and using elements thereby reducing 
energy demand. This work is of such a nature and magnitude that it 
cannot be accomplished by routine day-to-day facility maintenance, 
and it excludes major rehabilitation and modification projects esti­
~ated t? c~t m~re t~an $~00,000 eac~ whic~ ~~;re _presented as indi­
VIduallme Items m this sect10n of the bill. This lme Item also excludes 
new facility construction or additions to existing facilities which are 
provided for separately in the bill. 

17. MINOR CoNSTRUCTION OF NEw FACILITIES AND AoDmoNs TO 
ExiSTING FACILITIES AT VARIOus LocATIONS, NOT IN ExcESs OF 
$250,000 PER PROJECT, $5,125,000 

This Construction of Facilities line item provides a lump sum 
amount of $5,125,000 for 25 individual minor construction and/ or 
facility addition projects at the several NASA installations ranging 
in estimated cost from $60,000 to $245,000 each and for a group of small 
(under $50,000 each) miscellaneous unidentified projects. The latter 
represents $625,000 of the total amount recommended. These projects 
support construction of new freestanding structures or the expansion 
of existing facilities as opposed to the rehabilitation and modification 
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of existing facilities, without the expansion thereof, as provided for in 
item 16 above. Projects of this nature estimated to cost more than $250,-
000 are recommended as individually authorized line items in the bill. 

The projects for which this authorization is recommended are neces­
sitated by changing technolo~ and missions and by ongoing research, 
development, and test activities, and support ~uired therefor. Ex­
amples of these projects are construction of an addition to the electrical 
distribution system at the Ames Research Center to provide a loop to 
increase reliability of service to research facilities, construction of an 
addition to the radar tracking station at Ely, Nevada, which supports 
aeronautical research flight projects as a replacement for deteriorated 
temporary facilities, and an addition to the optical research facility 
at the Goddard Space Flight Center, to house laser systems to support 
experiments with spacecraft in orbit. The Committee recognizes that 
flexibility in the use of these funds is necessary to accommodate chang­
ing needs during the year and, therefore, authorizes NASA to make 
changes to and/or substitutions for the specific work items set forth 
in the budget justification on a priority-of-need basis. 

18. FACILITY PLANNING AND DESIGN, $12,655,000 

These funds will provide for two general categories of work. First, 
the regular, continuing, planning and design activities for facilities 
projects such as the conduct of studies and investigations, the prepara­
tion of preliminary engineering reports, cost estimates, and construc­
tion schedules for proposed projects, the preparation of final construc­
tion contract plans, specifications, schedules and cost estimates for 
approved projects, and the development and updating of master plans 
for field installations. Secondly, these funds will support facility plan­
ning and design activities for large, complex projects or specific pro­
grams which require longer range and more detailed engineering effort. 
Projects of this type to be supported in fiscal year 1977 are Space 
Shuttle facilities, Spacelab facilities, and large aeronautical facilities, 
particularly the National Transonic Facility. Approximately $5,155,-
000 of the funds recommended for the program will be applied to the 
first category and $7,500,000 to the second category described above. 

RESEARCH AND PROGRAM MANAGEMENT 

Summary 

Fiscal year 1977 
Budget 
request 

Personnel compensation. .................................... $558,830, 000 
Personnel benefits.......................................... 53,040,000 
Benefits for former pers~nneL............................... 504,000 
Travel and tran:J'ortation of penons •••••••• :................. 17,143,000 
Transportation things..................................... 2, 552,000 
Rent, communications and utilities............................ 61,689,000 
Printing and reproduction....................... ............. 4,164,000 
other services.............................................. 99, 150,000 

~:~r~::t~~-~~~~~~~'-----~~: ::::::::::::::::::::::::::::::::: 1~: ~~: ~ 
lands and structures........................................ 540,000 
Grants, subsidies and contributions............................ 70,000 
Insurance claims and indemnities.. ........................... 12,000 

House 
action 

Senile 
committee 

action 

------------------------­
'hlil .•.•..• "······~------------·············-········ 814,055,000 810,455,000 814,055,000 
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The Research and Program Management ap:r;>ropriation incJudes 
funding for research in Government laboratories, management of 
programs, and other activities of the National Aeronautics and Space 
Administration. Principally, it is intended to (1) provide the civil 
service staff to conduct in-house research, and to plan, manage, and 
support the Research and Development programs, and (2) provide 
other elements of operational capability to the laboratories and 
facilities such as logistics support (travel and transportation, main­
tenance, and operation of facilities), and technical and administrative 
support. 

Approximately three-fourths of this authorization recommendation 
for fiscal year 1977, or $615,630,000, is required to :pay the salaries and 
related personne] costs of NASA. employees dunng the fiscal pear. 
This amount will support 23,816 permanent positions, of which ap­
proximately 65 percent will be assigned to scientific, engineering and 
supporting technician personnel. This personnel complement reflects a 
reduction of 500 from the FY 1976 level principally as a result of an 
agency-wide study of the roles and missions of the several NASA re­
search installations. The study, directed to an examination of pro­
jected workloads and responsibilities in the ap:proaching shuttle era, 
was designed to clarify the roles of the NASA mstallat.ions, to elimi­
nate any unnecessarv duplication of research funr.tions, and to 
maximize the uti1ization of personnel and facilities. While total em­
ployment will decline as noted, total personnel costs will be about $4 
million above FY 1976 primarily due to the federal pay raise effective 
in October 1975. The impact of this pay action in FY 1977 is estimated 
to be $27,055,000. 

'l'he remaining ftmding in this appropriations category is, for con­
venience, grouped into the functional budget categories of travel, 
facilities services1 t~hnical services, and administrative support for 
which a total of ~198,425,000 is recommended. After net adjustments, 
this amount. is about $15~000,000 above the FY 1976 budget plan 
primarily due to rising uti1ity rates and wage increases for support. 
contra.dtor personnel at the several installations. The total cost of 
utility services continues to rise in spite of an aggressive energy 
management program and the significant reductions already rea1ized 
from its implementation. 

COHMITI'EE COMMENT 

In view of the reduction in ~rsonnel structured into this budget re­
quest, the agency-wide examination of Center responsibilities to 
achieve greater efficiency and manpower utilization, and the fa.ct.ors 
contributing to the increase over the previous fiscal year, the Commit­
tee is recommending adoption of the budget request of $814,055,000 for 
this appropriations category. 

It is the Committee's belief that while the House assessed a $3,6"0,000 
cut against the functional categories in this appropriation other than 
NASA personnel, the impact is, in reality, against base support per­
sonnel due to the high labor content and to the inflex;ibility of the 
other cost elements, particularly utilities services, in these categories. 
The Committee believes that any further reductions in base support 
services reduce that support to a level that is inconsistent with the 
ongoing responsibilities assigned to NASA. 
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COST AND BUDGET DATA 

The NASA request for new budget authority for FY 1977 was 
$3.,697,000,000 .. This bill, ~·R: 12453, as recommended by the Com­
mittee, authonzes appropnatlons to the National Aeronautics and 
Space Administration in the amount of $3,696,850,000 for that fiscal 
period. This amount is $150,000 less than the budget request. 

In accordance with the requirements of Section 252 (a) of the Legis­
lative Reorganization Act of 1970, the estimates for the next five years 
of NASA budget authority are as follows: 

(In millions of dollars( 

NASA Committee 
estimate estimate 

3,697 
3,610 
3,343 
3,131 
2,824 

3, 697 
3,610 
3,343 
3,131 
2,824 

The above estimates are future funding requirements for the con­
tinuation or completion of the NASA programs (including the devel­
opment of the Space Shuttle) provided for in this bill. These estimates 
do not provide for the impact of inflation, do not include a provision 
for administrative adjustments that may be required, and do not pro­
vide for the initiation of any new programs. Further, these estimates 
are not an estimate of what the NASA budget will be in future years. 
As existing programs and projects are phased out new programs and 
projects may be requested. The Congress will have an opportunity to 
exercise its judgment o;n these new programs and proiects when au­
thority and funds are requested to proceed with them. The Committee 
does expect, however, that the budgets for the fiscal years through 1981 
will approximate $3.7 billion, in current years dollars, as new initiatives 
are proposed from studies currently underway and as developments 
demonstrate the need for and the worthiness of new starts in space 
science and applications, building on and capitalizing on the data 
and experience already acquired. 

With respect to Section 308 (a) of the Congressional Budget and 
Impoundment Control Act of 1974, a concurrent resolution pertaining 
to this authorization for FY 1977 has not been agreed to, However, 
the amounts recommended in this bill for Functional Code 250--$3.333 
billion, and for Functional Code 400--$364 million, are in complete 
agreement with the estimates submitted to the Senate Budget Com­
mittee on March 3, 1976. 

This bill contains no budget authority to provide financial assist­
ance to State and local governments. 

The Congressional Budget Office has submitted to the Committee its 
estimate on this bill pursuant to Section 403 of the Congressional 
Budget and Impoundment Control Act of 1974. The CBO submis­
sion of March 19, 1976, follows: 
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MARCH 19, 1976. 

CoNGRESSIONAL BuooET OFFicE CosT ESTIMATE 

1. Bill Number: S. 2864. 
2. Bill Title: The National Aeronautics and Space Administration 

Authorization Bill, Fiscal Year 1977. 
3. Purpose of Bill: The bill ,authorizes appropriations to the N a­

tiona! Aeronautics and Space Administration for research and devel­
opment, construction of facilities, and research and program manage­
ment, and for other purposes for fiscal year 1977. The bill is for au­
thorization, and therefore, is subject to appropriations action. 

4. Cost Estimate : The bill has no budget effects for fiscal year 1976 
or the transition quarter. Only t.he authorization include~ in.this bi~l 
is considered, and no judgment IS made about the authorizatw~s this 
bill implies for future fiscal periods. The overall budget lffipact 
follows. 

BUDGET EFFECTS 

[In millions of dollars( 

Fiscal year-

1977 1978 1979 1980 1981 

Authorization ltftl •.....••.•.•......•• 
Costs •••••• ·-····-····· ············ · 

3, 697 ••••••••••••••••••••• ••••••• , ••••••••••••••••••••••••••• 
2, 578 919 1& u ··-··-····-· 

5. Basis for Estimate : All the funding authorized in this bill is 
assumed to be obligated in .fi~cal year 1977. Funding is autho~ized 
according to the ty;pe of activity, and the stream of costs associated 
with an authorizatiOn can best be estimated in the same manner. 

R esearch and Dwelopment.-Funding through this account sup­
ports NASA's exploratiOn and utilization of space, and other space 
and aeronautics research and development. The assumed spend-out 
rate for the funds obligated in this account is 65 percent in FY 1977, 
30 percent in FY 1978, and 5 percent in FY 1979. This yields the 
following budget effects. 

Fiscal year-

1977 1978 1979 1980 1981 

Authoriutlon level •••••••••••••••••••• 
Costs •••••••• _ •••••••••••• __ ••••••••• ~: m ---·-····m···········i3i"::::::::::::::::::::::::::-:: 

OOWJt'rl.Wtion of Facilities.-Funding through this account provides 
for the construction of new facilities, the purchase of land and con­
struction equipment, facility modifications and rehabilitation, and 
other similar activities. The capital intensive nature of activity in this 
account means that the actual expenditures for obligations occur over 
a longer period of time. This spend-out pattern assumed is that 10 
percent is spent in FY 1977, 40 percent in FY 1978,40 percent in FY 
1979, and 10 percent in FY 1980. This yields the following estimates. 



42 

Fiscal year-
1977 1978 1979 1980 1981 

a::_onutlon 11¥11 •••••••••••••••••••• .................................................................... 1~~ ···-······.·;o·-·····-~---50····-··· ---·tr:::::::::::::: 

Reaearch and Program M anagement.-Funds for this account sup­
port the management of NASA programs and other activity such as 
m-hou~ research effort~. Becau~ personnel compensation and other 
o~ratmg expen~s d?mmate this account, expenditures occur fairly 
quiCkly _after obligatiOn. The spend-out pattern assumed here is 95 
percent m fisc~l year 1977 and 5 percent in fiscal year 1978. The result­
mg budget estimates follow. 

Fiscal year-
1977 1978 1979 1980 IS81 

814 
773 ---.... --~-4i ·::: ::::::::::::::::::::::::::::::::::::::: 

6. Estimate Comparison: None. 
7. Previous CBO Estimate : An estimate has been prepared for 

H.R. ~1573, the House NASA a!lthorization bill (now H.R. 12453). 
~he mmor changes from that estimate reflect; the different authoriza­
tiOn levels contained in this bill. · 

LEGISLATIVE CHANGES 

Th~ Committee considered six legislative amendments in its action 
on this NASA authorization bill. 
T~e Committee deleted Section 7 of S. 2864 which would have au­

thonzed to NASA _total amounts for each appropriations category for 
fiscal year 1978. Smce separate legislative action will be undertaken 
on. th~ fiscal year. 1978 aut~o~zation request, no action is necessary at 
this time. T~ere IS no provision for fiscal year 1978 authorizations in 
the House bill. 

_Section 7. of H.R. 12453 amends paragraph (15) of Section 5316, 
Title 5, pmted States Code, to increase from six to seven the number 
of A~Iate Administrator positions authorized to the National Aero­
nautics and Space ~?ministra:ti.on in Level V of the Executive Salary 
sch~dule. The additiOnal position would encompass those functions 
assigned to the ~o.~~troller. of the agency, functioiU! which are judged 
~ have reBJ.>O~Ibihties eq_uivalent to those assigned to the other Asso­
Ciate A.d~mistrator ~Itions. This amendment was proposed by 
~ ASA m Its dra;ft legislation accompanying the FY 1977 authoriza­
tion ~quest. This . Se'!ate Post Office ~tnd Civil Service Committee 
stated It h~ no obJe~tiOn to this action. This provision is inc]uded in 
the House bill as SectiOn 7 also. 
S~tion 8 of H.R. 12453 amends Section 6 of the National Aero­

nautics and Sp~.~;ce Admi~istration Authorization Act, 1968 (Public 
Law 90-67), whiCh established the Aerospace Safety Advisory Panel, 

to permit members of that Panel to be compensated at the same rate 
NASA is authorized to pay other experts and consultants. The amend­
ment authorizes compensation up to the maximum payable to a G8-18 
under the General Schedule whereas Panel members are limited cur­
rently to $100 per day. This change is requested by NASA as a matter 
of equity to those individuals serving on this advisorY. group estab­
lished at the direction of the Congress. The House bill contains an 
identical provision in Section 8 also. 

The House added, as Section 9 of its bill, H.R. 12453, a provision 
stating that it is the sense of the Congress that NASA, in conjunction 
with the Department of Defense as appropriate, should take specific 
actions, including periodic reports thereon, in connection with the 
acquisition of large aeronautical research facilities to support national 
initiatives in aeronautical research and development. Testimony before 
this Committee states that construction of two of the three facilities 
making up this agreed upon _facility plan will be initiated wi~h FY 
1977 funds, one funded by NASA and one funded by DOD. Testrmony 
further states that NASA plans to fund the final facility beginning in 
FY 1978. Consequently, the Committee considered this provision un­
necessary and accordingly did not include a comparable section in its 
action on this legislation. 

The House adopted, in Sections 10 and 11 of its bill, H.R. 12453, 
complementary amendments to Sections 102 and 103 of the National 
Aeronautics and Space Act of 1958 which would broaden NASA's 
charter to engage m research on ground transportation propulsion 
systems. The Committee has held no hearings on or received testimony 
on this amendment to the basic NASA legislation, and consequently, 
the Committee is not persuaded that this amendment is necessary or 
appropriate. NASA, in accordance with the general mandate to widely 
disseminate information under Section 203 (a) ( 3) of the Act, and 
with the full encouragement and SUJ.>port of the COmmittee, has con­
ducted for many years activities designed to apply the research find­
ings and technology advancements emanating from its basic program 
to non-aerospace national needs. This effort today represents the ay,­
plication of a unique national competence that has grown significant y 
and that is now an integral part of NASA's program, both on are­
imbursable and non-reimbursable basis. The Committee has not had 
the opportunity to assess the desirability of the assignment to NASA 
of a direct charter to engage in ground propulsion research and devel- · 
opment as opposed to contmuing a successful technology transfer and 
application role in several areas in support of the agency with princi­
pal responsibility. Accordingly, the Committee did not adopt this 
amendment to the Space Act as presented in the House bill. 

CHANGES IN EXISTING LAW 

In compliance with subsection 4 of Rule XXIX of the Standing 
Rules of the Senate changes in existing law made by the bill are shown 
as follows (existing law proposed to be omitted IS enclosed in black 
brackets, new matter is printed in italic, existing law in which no 
change is proposed is shown in roman): 
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SECTION 5316 OF TITLE 5, UNITED STATES CODE 

CIIAPI'ER 53-PAY RATES AND SYSTEMS 

• • • • • • 
SUBCHAPTER II-EXECUTIVE SCHEDULE PAY RATES 

• • • 
§ 5316. Positions at Level V 

(1) ••• 

• • • 

• 

• 

• • • • • • • 
[ ( 15) Associate Administrators, N ationa.l Aeronautics and Space 

Admirustration ( 6)] 
(15) Assomate Administrators, National Aeronautics and Space 

Administration (7) . 
• • • • • • • 

NATIONAL AERONAUTICS AND SPACE ADMINISTRA· 
TION AUTHORIZATION ACT, 1968 

Public Law 90-67 (81 Stat. 170) 

• • • • • • • 
SEc. 6. There is hereby established an Aerospace Safety Advisory 

Panel consisting of a maximum of nine members who shall be ap­
pointed by the Administrator for terms of six years each. The Panel 
shall review safety studies and operations plans referred to it and 
shall make reports thereon, shall advise the Administrator with respect 
to the hazards of proposed or existing facilities and pro~ opera­
tions and with respect to the adequacy of p~oposed or existing safety 
standards and shall perform such other duties as the Administrator 
may request. One member shall be designated by the Panel as its Chair­
man. Members of the Panel who are officers or employees of the 
Federal Government shall receive no compensation for their services 
as such, but shall be allowed necessary travel ex~nses (or in the alter­
native, mileage for use of privately owned vehicles and a per diem in 
lieu of subsistence not to exceed the rates prescribed in 5 U.S.C. 5702, 
5704), and other necessary expenses incurred by them in the perform­
ance of duties vested in the Panel, without regard to the provisions of 
subchapter I, chapter 57 of tit]e 5 of the United States Code, the 
Standardized Government Travel Regulations, or 5 U.S.C. 5731. Mem­
bers of the Panel appointed from outside the Federal Government 
shall each receive compensation at [the rate of $100] a rate not to 
e(~Jceed the per diem rate equi'!-•alent to the rate for GS-18 for each day 
such member is engaged in the actual performance of duties vested in 
the Panel in addition to reimbursement for travel. subsistence, and 
other necessary expenses in accordance with the provisions of the fore­
going sentence. Not more than four such members shall be chosen 

· from among the officers and employees of theN ational Aeronautic.<~ 1t11d 
Space Administration. 

• • • • • • • 
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TABULATION OF VOTES CAST IN COMMITIEE 

Pursuant to Section 133 (b) of the Legislative Reorganization Act 
of 1946 as amended, the following roll call vote is reported. During 
the Committee's mark-up of S. 2864, a motion was made by the Sena­
tor from New Mexico (Mr. Domenici), and seconded by the Senator 
from Nevada (Mr. Laxalt), that the Committee adopt the amend­
ments to S. 2864 recommended by the Chairman; that the Committee 
amend H.R. 12453 by striking everything after the enacting clause and 
substitute therefor the amended Senate Bill, S. 2864; and that the 
Committee report H.R. 12453 as amended to the Senate. The roll call 
vote on the motion was unanimous as follows: · · · 

Mr. Moss-Chairman 
Mr. Symington 
Mr. Stennis 
Mr. Cannon 
Mr. Ford 
Mr. Bumpers 

YEAS-10 

Mr. Goldwater 
Mr. Domenici 
Mr. Laxalt 
Mr. Garn 

NAYS-0 

SPACE BUDGETS OF OTHER AGENCIES 

(The following table, the source for which is the Office of Manage­
ment and Budget, shows new budget authority of all Government 
agencies:) 

SPACE ACTIVITIES OF THE U.S. GOVERNMENT-HISTORICAL SUMMARY AND 1977 BUDGET RECOMMENDATIONS 
JANUARY 1976 I 

(In millions of dollars (may not add due to rounding)) 

NASA ~:~~f Com- Agri-
Total Space t Defense ERDA merce Interior culture NSF 

1955.____ ______ __ 56.9 
1956___ ________ __ 72.7 
1957_____________ 78.2 
1958_____________ 117.3 
1959______ ______ _ 305.4 
1960___ _________ _ 523.6 
1961...-- - -- --- -- 964.0 
1962...----- - . - .- 1, 824. 9 
1963______ _______ 3, 673.0 
1964 _______ ______ 5, 099. 7 
1965 ___ _______ ___ 5, 249. 7 
1966 _______ ____ __ 5, 174.9 
1967___________ __ 4, 967.6 
1968------ --- ---- 4, 588.8 
1969..------ - -· - - 3, 990.9 
1970..___________ 3, 745.8 
1971_____ __ ___ ___ 3, 311. 2 
1972_________ ____ 3, 306.6 
1973___ ______ __ __ 3, 406.2 
1974.. •• --- -- -- - - I 3, 036.9 
1975...------ - --- I 3, 229.1 
Budget: 

1976 estimate ___ 1 3, 552. 8 
T.Q. ' estimate.. '931. 7 
1917 ntimtte ••• I 3, 695. 0 

56.9 
72. 7 
78.2 

117.3 
235.4 
461.5 
926.0 

1, 796.8 
3, 626.0 
5, 046.3 
5, 167.6 
5,094.5 
4, 862. 2 
4, 452.5 
3, 822.0 
3, 547.0 
3, 101.3 
3, 071.0 
3,093.2 
2, 758.5 
2,917. 3 

2n~! --- --~rr~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~------r!· 
m:: iH ================~=============-------{ 1, 298.2 147. 8 50.7 --------- · - -----···· 1. 3 

1, 549. 0 213. 9 43. 2 ·-------·----------- 1.5 
1, 599.3 210. 0 2. 8 - ---- ----- ---------- 3. 0 
1, 573.9 228.6 12. 2 ------- ------ ------- 3. 2 
1, 688.8 186. 8 26. 5 ---·--------------·- 3. ~ 
1 663 6 183. 6 29.3 - ---------- -- ------- 2. 
1: 921: 8 145. 1 28. 1 0. 2 0. 5 3. 2 
2,013. 0 118. 0 20. 0 .2 .7 1.9 
1, 678. 4 102. 8 8. 0 1. 1 • 8 2. 4 
1, 512. 3 94. 8 27. 4 1. 9 • 8 2. 4 
1 407 0 55. 2 31.3 5. 8 1.6 2. 8 
1' 623 0 54. 2 39. 7 10. 3 1. 9 2. 6 
1' 766: 0 41. 7 60. 2 9. 0 3. 1 1. 8 
1:890.7 29.6 64. 4 8.3 2.3 2.0 

3, 231. 8 1, 985. 9 
852.6 499.1 

34.1 
8.4 

34. 2 

70. 9 
21.9 
89. 8 

10.4 
2.6 
8.4 

3.9 
1.0 
4. 7 

2.4 
0, 6 
2. 4 3, 332.. 8 2, 329. 5 

Total 
space 

59. 9 
117. 3 
178. 5 
347.9 
759.2 

1, 065. 8 
1, 808. 2 
3, 294. 8 
5,434. 5 
6,861.4 
6, 985. 5 
6, 999. 8 
6, 741. 5 
6, 551. 4 
5, 975.8 
5, 340.5 
4, 740. 9 
4, 574.7 
4, 824.8 
4, 640. 3 
4,914. 6 

5,339. 4 
1, 386. 2 
5, 801.8 

1 Historical amounts are estimates based oil best data available. . 
• Excludes amounts for aircraft ttchnolo&Y in 1959 and suoceadinl years. Amounts for NASA-NACA a1rcraft tnd space 

activities not separately indentiliable priorto 1959 • 
• Adjusted for net offsettina receipts. · 
' Transitional quarter. 
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EXECUTIVE COMMUNICATIONS 

The following documents constitute the de:partmental data received 
by the Committee with reference to the provisions of this bill. 

NATION .AL AERoNAUTICS AND SPACE ADMINISTRATION' 

OFFICE OF THE ADMINISTRATOR, 
W aahington, D.O., J am:uary 1U, 1976. 

Hon. NELSON A. RocKEFELLER, 
President of the Serw.te, 
W aahington, D.O. 

DEAR MR. PRESIDENT: Submitted herewith is a draft of a bill, "To 
authori~e appropriations to the National Aeronautics and Space Ad­
ministration for research and development, construction of facilities, 
and research and program management, and for other purposes," to­
gether with the sectional analysis thereof. It is submitted to the Presi­
dent of the Senate pursuant to Rule VII of the standing rules of the 
Senate. 

Section 4 of the Act of June 15, 1959, 73 Stat. 75 (42 U.S.C. 2460), 
provides that no appropriation may be made to the National Aero­
nautics and Space Administration unless previously authorized by leg­
islation. It is a purpose of the enclosed bill to provide such requisite 
authorization in the amounts and for the purposes recommended by the 
President in the Budget of the United States Government for fiscal 
year 1977. For that fiscal year, the bill would authorize approp~iations 
totaling $3,697,000,000 to be made to the National Aeronautics and 
Space Administration as follows: 

(1) for "Research and development" amounts totaling $2,758,-
925 000· 

(2) ior "Construction of facilities" amounts totaling $124,020,000; 
and 

(3) for "Research and program management," $814,055,000. 
In addition, the bill would authorize appropriations totaling $3,700,-

000,000, to be available October 1, 1977, i.e., in fiscal year 1978. . 
The enclosed draft bill follows generally the format of the N atlonal 

Aeronautics and Space Administration Authorization Act, 1976 (Pub­
lic Law 94--39). However, the bill differs in substance from the prior 
Act in several respects. 

First, subsections 1 (a), 1 (b), and 1 (c), which would Pr<?vide t?e 
authorization to appropriate for the ~hre.e NASA apl?ropriatw:r;ts, ~If­
fer in the dollar amounts and/or the lme Items for whiCh authorization 
to appropriate is requested. 

Second, section 7 of P.L. 94-39, which provided authorization for 
appropriations to be available in the three-month transition period 
between fiscal years 1976 and 1977, has been deleted. . 

Third, section 8 of the prior Act, which amended the National 
Aeronautics and Space Act of 1958 and is, therefore, permanent law, 
has been omitted. 

Fourth, as noted above, in addition to providing authoriz~tio:r;t of ap­
propriations in the amounts recommended by the President m his Bud­
get for fiscal year 1977, the bill also would provide in section 7 

4'7 

authorization for appropriations to be available in fiscal year 1978. ~t 
is specified that all of the limitations and other provisions of the hill 
applicable to amounts appropriated pu~uant to section 1 sha~ apply 
in the same manner to amounts appropriated pursuant to section?· 

Fifth section 8 of the bill would amend 5 U.S.C. 5316 by amendmg 
oaragra'ph (15) to increase by one (from six~ seven) the number. of 
t'Associate Administrators, National Aeronautics and SJ>ace Admm­
istration" which are included in Level V of the Executive Schedule. 
Enactment of this section of the bill will enable the Administrator of 
the National Aeronautics and Space Administration to establish a new 
position of "Associate Administrator/ Comptroller" at Level V of 
the Executive Schedule, in recognition of the fact that und~r ~~SA's 
present organizational arrangements the roles and responsibilities of 
the Comptroller are comparable in importance and authority to ot~er 
NASA positions currently included within Level V of ~he Execu~Ive 
Schedule. Among other things, the NASA Comptroller IS responsible 
for budget preparation, resources c~>ntrol, fi:r;ta:n~ial management and 
overall control of NASA's construction of facilities pro~m. . 

Sixth section 9 of the bill would amend the law which established 
the Aer~pace Safety Advisory Panel (Public Law 90-67, August 21, 
1967) to _permit members of the Panel to be compensated at the same 
rate NASA is authorized to pay other expert;s ~nd consultants. Com­
pensation for Panel members Is currently limited to $100 per day, 
whereas NASA experts and consultants hired pursuant to section 
203(c) (9) of the Space Act (42 U.S.C. 2473) may be paid up to t~e 
maximum payable to a GS-18 under the General Schedule (approXI­
mately $145). When the $100 per diem rate for Panel members was 
originally established, it matched the amount then payable to NASA's 
experts and consulta-nts. However, the .$100 limit as l? experts and 
consultants was removed from the N atwnal Aeronautics and Space 
Act by section 6 of the NASA FY 1975 .A~thorization .Act ( 88 Stat. 
243). Legislation necessary to effect a snml~r change m the statute 
controlling the pay of Aerospace Safety AdviSory Panel members was 
not submitted at that time. 

Finally, the last se~ion of the draft bill, section .10, has bee~ cha~ged 
to provide that the bill, upon e:r;t8.?tme~t, may be Cl~ed ~the N atiOn~,I 
Aeronautics and Space Adinmistration Authonzat10n Act, 1977 , 
rather than "1976". . . 

Where required by section 102(2) (C) of the National. Environ­
mental Policy Act of 1~69 (42 U.S.9. 4332(2) (C)), environ~ental 
impact statements covermg NASA mstallations and the programs 
to be funded pursuant to the bill have been furnished to the Com­
mittee on Aeronautical and Space Sciences. 

The National Aeronautics and Space Administration recommends 
that the enclosed draft bill be enacted. The Office of Management and 
Budget has advised that such enactment would be in accord with the 
program of the President. 

Sincerely, 

Enclosure. 

JAMES c. FLETCHER, 
Admi11istrator. 
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To authorize appropriations to the National Aeronautics and Space Administra­
tion for research and development, construction of faclllties, and research and 
program management, and for other purposes. 

Be it enacted by the Senate and H0011e of Repre~entative~ of the 
United States of America in Congress a8aernbled, That there is hereby 
authorized to be appropriated to the National Aeronautics and Space 
Administration: · 

(a) For "Research and development," for the following programs: 

l
1 Space Shuttle, $1,288,100,000; 
2 Space flight operations, $205,200,000; 
3 Expendable launch vehicles, $151,400,000; 
4 Physics and astronomy, $165,800,000; 

1
5 Lunar and planetary exploration, $191,100,000; 
6 Life sciences, $22,125,000; 
7 Space applications, $198,200,000; 

(8 Aeronautical research and technology, $189;100,000; 
(9) Space research and technology, $82,000,000; 

~
10) Tracking and dat!!o acquisition, $258,000,000; 
11) Technology utilization, $7,900,000; 

(b) or "Construction of facilities,". including land acquisition, as 
follows: 

(1) Modification fo'!-' high enthalpy entry facility, Ames 
Research Center, $1,220,000 • 

(2) Modification of flight simulator for advanced aircraft, 
Ames Research Center $1,730,000; 

(3) Construction of supply support facility, Ames Research 
Center, $1,540,000; 

(4) Construction of addition to flight control facility, Hugh 
L. Dryden Flight Research Center, $750,000; 

(5) Construction of addition to lunar sample curatorial facil­
ity Lyndon B. Johnson Space Center, $2,800,000; 

16) Construction of airlock to spin test facility, John F. Ken­
nedy Space Center, $360,000; 

(7) Modifications for utility control system, John F. Kennedy 
Space Center, $2,445,000; 

(8) Construction of addition for aeroelastic model laboratory, 
Langley Research Center, $730,000; 

(9) Construction of data reduction center annex, Langley 
Research Center, $2,970,000; 

(10) Constructioh of refuse-fired steam generating facility, 
Langley Research Center, $2,485,000; 

(11) Modification of refrigeration system, electric propulsion 
laboratory Lewis Research Center, $680,000; 

( 12) Rehabilitation of combustion air drying system, engine 
research building, Lewis Research Center, $1,490,000; 

(13) Large aeronautical facility,: construction of national 
transonic facility, Langlel Research Center, $25,000,000; 

( 14) SJ?ace Shuttle facilities at various locations as follows: 
(A) Construction of Orbiter processing facility, John F. 

Kennedy Space Center, $3,750,000; 
(B) Modifications to launch complex 39, John F. Kennedy 

Space Center, $19,855,000; 
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(C) Modifications for solid rocket booster processing 
facilities, John F. Kennedy Space Center, $9,700,000; 

(D) Construction of Shuttle/ Carrier aircraft mating 
facility, John F. Kennedy Space Center, $2,050,000; 

(E) Modifications for crew training facilities, Lyndon B. 
Johnson Space Center, $780,000; · 

(F) Rehabilitation and modification of Shuttle facilities, 
at various locations, $1,760,000; . 

(G) Modification of manufacturing and final assembly 
facilities for external tanks, Michoud Assembly Facility, 
$1,930,000; 

(15) Space Shuttle payload facilities at various locations as 
follows: 

(A) Modifications to operations and checkout building for 
Spacelab, John F. Kennedy Space Center, $3,570,000; 

(B) Modifications and addition for Shuttle payload de-
velopment, Goddard Space Flight Center, $'770,000; . 

(16) Rehabilitation and modification of facilities at various 
locations, not in excess of $500,000 per project, $17,875,000; 

(17) Minor construction of new facilities and additions to 
existing facilities at various locations, not in excess of $250,000 
per project, $5,125,000; 

(18} Facility planning and design not otherwise provided for, 
$12,655,000. 

(c) For "Research and program management," $814,055,000, a!ld 
such additional or supplemental amounts as may be necessary for m­
crea.ses in salary, pay, retirement, or other employee benefits author­
ized by law. 

(d) Notwithstanding the provisions of subsection 1(g), app~pria­
tions for "Research and development" may be used (1) for any Items 
of a capital nature (other than acquisition of land) which may be 
required at locations other than installations of the Administration 
for the perfonnance of research and development contracts, and (2) 
for grants to nonprofit institutions of higher education, or to non­
profit organizations whose primary purpose is the conduct of scientific 
research; for purchase or construction of additional research fa­
cilities; and title to such facilities shall be vested in the United States 
unless the Administrator detennines that the national pro~ram of 
aeronautical and space activities will best be served by vestmg title 
in any such grantee institution or organization. Each such grant sh.all 
be made under such conditions as the Administrator shall determme 
to be required to insure that the United States will receive therefrom 
benefit adequate to justify the making Of that grant. None of the.funds 
appropriated for "Research ft;Dd developmen.t" pursuant to this ~ct 
may be used in accordance w1th this subsection for the construction 
of any major facility, the estimated cost of w~~h, includin~ coll~ral 
equipment, exceeds $250,000, unless the Admimstrator or. his designee 
has notified the Speaker of the House of Representatives and the 
President of the Senate and the Committee on Science and Technology 
of the House of Representatives and the Committee on .Aeronauti~l 
and Space Sciences of the Senate of the nature, location, and esti­
mated cost of such facility. 



(e) When so s~ified in an appropriation Act, {1) any a~ount 
appropriated for ' Research and development" or for "qon.st~ctiOn of 
facilities" may remain available without fiscal year hmitatlon, and 
(2) maintenance and operation of facilities, and support services con­
tracts may be entered into under the "Research and program manage­
ment" appropriation for periods not in excess of twelve months be­
ginning at any time during the fiscal year. 

(f) Appropriations made pursuant to subsection 1 (c) may be .used, 
but not to exceed $35,000, for scientific consultations or extraordmary 
expenses upon the approval or authority of. the Administrator a:nd 
his determmation shall be final and conclusive upon the accountmg 
officers of the Government. · 

(g) Of the funds appropriated pursuant to subsections 1(a) and 
1 (c), not in excess of $25,000 for ea~h project, incl~~i.ng collater~l 
equipment, may be used for construction of new faCihties and ad~­
tions to existing facilities, a~d not in excess of $50,000 for.e~ch.proJ­
ect including collateral eqmpment, may be used for rehabihtatl?n or 
modification of fadlities: PrO'IJ'idd, That of the funds appropria:ted 
pursuant to subsection 1(a), not in excess of $250,000 for each proJ.ect 
mcluding collateral equipment, may be used for any of the foregomg 
for unforeseen programmatic needs. 

SEo. 2. Authorization is hereby granted whe~by ~y of the amou!lts 
prescribed in paragraphs (1) through (17), mclusive, of subsection 
1
(b)- · · . f h Adm' . t to h' d . ( 1) m the discretiOn o t e mis ra r or IS esignee, may 

be varied upward 10 per centum, or . . . . 
( 2) following a report by the Administrator or his designee 

to the Committee on Science and Technology of the House of 
Representatives and the Comm!ttee on Aeronautical a~d Space 
Sciences of the Senate on the circumstances of such actiOn, may 
be varied upward 25 per centum, 

to meet unusual cost variations, but the total cost of all work auth­
orized under such paragraphs shall not exceed the total of the amounts 
specified in such paragraphs. 

SEO. 3. Not to exceed one-half of 1 per centum of the funds ap­
propriated pursuant to subsection 1 (a) hereof may be transferred to 
the "Construction of facilities" appropriation, and, when so trans­
ferred together with $10,000,000 of the funds appropriated pursuant 
to sub~ect10n 1 (b) hereof (other than funds appr~priated pursua~t 
to paragraph {18) of such subsection) shall be .available for ~xpendt­
ture to construct expand or modify laboratones and other mstalla­
tions at any location ( incl~ding locations specified in subsection 1 (b) ) , 
if (1) the Administrator d~termines such action to~ necessary be­
cause of changes in the natiOnal :progt;am of aeronautical and space 
activities or new scientific or engmeenng developments, and (2) he 
determines that deferral of such action until the enactment of the next 
Authorization Act would be inconsistent with the interest of th~ Na­
tion in aeronautica;l and space activities. The funds ~ l_llade av~Ilable 
may he expended to acquire. construct, convert, rehabllita~, .o! mst!tll 
permanent or temporary public .~o.rks, inclu~g land acqmsitl~n, site 
preparation, appurtenances, utihtles, and eqmpment. No portion of 
such sums may be obligated for expenditure or expended to construct, 
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expand or modify laboratories and other installations unless (A) a 
riod ~f thirty days h~passed after the Administrator or his ~esignee 

has transmitted to the Speaker of the House of ~presenta~Ives and 
to the President of the Senate and to the Comnnttee on Science and 
Technology of the House of ~presentatives and to the. Committee 
on Aeronautical and Space SCiences of the Senaf:e a wntten report 
containing a full and compl~ stateme~t co!loornmg {1) the nature 
of such construction, expansiOn or mo~ficatwn,, {2) the cost thereof 
including the cost of any real estate actiOn pertammg thereto, and ( 3) 
the reason why such construction, expansion, or m~cation is neces­
sary in the national interest, or (B} each such com~ttee befor~ the 
expiration of such period has tran~nntted to the :\d:r~mustrator wntten 
notice to the effect that such committee has no ob)ectwn to the proposed 
action. 

Sro. 4. Notwithstanding any other provision of this Act-
{1) no amount appropriated pursuant to this Act may be u~d 

for any progra~ deleted by the Cong~ from ~quests as o~g­
inally made to either the House Committee on SCience and Tech­
nology or the Senate Committee on Aeronautical and Space 
Sciences, 

(2) no amounts appropriated pursuant to this Act may be used 
for any program in excess of the amount actually authorized for 
that particular program by sections 1 (a) and 1 (c), and 

(3) no amount appropnated pursuant to this Act may be used 
for any program which has not been presented to or requested 
of either such committee, 

unless (A) a period of thirty days has passed after the receipt by the 
Speaker of the House of Representatives and the President of the 
Senate and each such committee of notice given by the Administra~r 
or his designee containing a full and comJ?lete statement o! the actl<?n 
proposed to be taken and the facts and circumstances rehed upon m 
support of such proposed &;ction, or (B) ~ach such commit~ before 
the expiration of such penod has transm!tted to the A.dm~mstrator 
written notice to the effect that such committee has no obJectiOn to the 
pl"()posed action. . . . . . . 

SEc. 5. It is the sense of the Congress that It IS m the national mterest 
that consideration be given to geographical distribution of Federal 
research funds whenever feasible, and that the National Aer~ma~tics 
and Space Administration should explore ways and me~ns of distnbut-
ing its research and development !unds whenever f~I'f?le. . . 

SEc. 6. The National Aeronautics and Space Admimstra~wn IS au­
thorized, when so provided in an appro~riation.Act, to enter I~ to a con­
tract for tracking and data relay sate~hte services. Such :re~ces. sh~ll 
be furnished to the National Aeronautics and Space Admimstratwn m 
accordance with applicable authorization and appropri~tion Acts. The 
Government shall incur no costs under such contract prior to the furn­
ishing of such services except that the contract may provide for the 
payment for contingent liability of the ~ve~ent which. may accrue 
in the event the Government should decide for Its convemen.ce to ter­
minate the contract before the end of the period of the contract. 
Facilities which may be required in the performance of the contract 
may be constructed on Government-owned lands if there is included in. 



the contract a provision under which the Government may acquire title 
to the facilities, under terms and conditions agreed upon in the contract, 
upon termin.ation of the contract. 

The Administrator shall in January of each year report to the Com­
mittee on Science and Technology and the Committee on Appropria­
tions of the House of Representatives and the Committee on Aeronau­
tical and Space Sciences and the Committee on Appropriations of the 
Senate the projected aggregate contingent liability of the Government 
under termmation provisions of any contract authorized in this section 
through the next fiscal year. The authority of the National Aeronautics 
and Space Administration to enter into and to maintain the contract 
authorized hereunder shall remain in effect as long as provision there­
for is included in Acts authorizing appropriations to the National 
Aeronautics and S:pace Administration for subsequent fiscal years. 

SEc. 7. In addition to the amounts authorized to be appropriated 
un.der section 1 of this Act, thei-e is hereby authorized to be appropri­
ated to the National Aeronautics and Space Administration, to be 
available no earlier than October 1, 1977: 

(a~ For "Research and development," $2,708,000,000; 
(b For "Construction of facilities," $175,000,000; . 
( c For "Research and program management," $817,000,000, 

and such additional or supplemental amounts as may be necessary 
for increases in salary, pay, retirement, or other employee benefits 
authorized by law. 

All of the limitations and other provisions of this Act which are ap­
plicable to amounts appropriated pursuant to subsections (a), (b), 
and (c) of section 1 of this Act shall apply in the same manner to 
amounts appropriated pursuant to subsections (a), (b), and (c), re­
spectively, of this section. 

SEc. 8. Paragraph (15) of section 5316, title 5, United States Code, 
is amended by striking out "(6)" and inserting in lieu thereof "(7)". 

SEc. 9. Section 6 of the National Aeronautics and Space Adminis­
tration Authorization Act, 1968 ( 81 Stat. 170), is amended by striking 
out the words "the rate of $100" and inserting in lieu thereof of the 
words "a rate not to exceed the per diem rate equivalent to the rate 
for GS-18". 

SEc. 10. This Act may be cited as the "National Aeronautics and 
Space Administration Authorization Act, 1977". 

SECTION-BY-SECTION ANALYSIS 

~ection 1. S'libsection8 (a), (b), and (c) authorize to be appro­
priated to the National Aeronautics and Space Administra.tion funds, 
m the total amount of $3,696,850,000, as follows: (a) for "Research 
and development," a total of 11 program line items a~gregating the 
sum of $2,759,125,000; (b) for "Construction of facilities," a total of 
18 line items aggregating the sum of $123,670,000; and (c) for "Re­
search and program management," $814,055,000. SubSection (c) would 
also authorize to be appropriated such additional or supplemental 
amounts as may be necessary for increases in salary, pay, retirement, 
or other employee benefits authorized by law. 

S'libsection 1 (d) authorizes the use of appropriations for "Research 
and development" with.out regard to the provisions of ~u_b~tion 1(g) 
for: ( 1) items of. a capital nature (other. than th~ acqUisition of land) 
required at locations other than NASA mstallatlons for the perform­
ance of research and development contracts; and (2) grants .to :r:on­
profit institutions of higher education, or to nonprofit orgamzat10ns 
whose primary purpose is th~ ?onduct of scienti~c. ~esear~h, for pur­
chase or construction of additional research famhtles. Title to such 
facilities shall be vested in the United States unless the Administrator 
determines that the national p:r;ogra.m o~ aeronautical and s~ace.act~vi­
ties will best be served by vestmg title m any such grantee mstitut10n 
or organization. Moreover, each such grant shall be m~~:de under such 
conditions as the Administrator shall find necessary to Insure that the 
United States will receive benefit therefrom adequate to justify the 
makin~ of that grant. 

In either case no funds may be used for the construction of a facility 
in accordance with the subsection the estimated cost of which, includ­
ing collateral equipment, exceeds $250,000, unless the Administrator 
notifies the Speaker of the House, the President of the Senate and the 
specified committees of the Congress of the nature, location, and esti-

, mated cost of such facility. 
Subsection 1 (e) provides that, when so specified in an appropriation 

Act, (1) any amount appropriated for "Research and development" 
or for "Construction of facilities" may remain available without 
fiscal year limitation, and (2) contracts for maintenance and opera­
tion of facilities and support services may be entered into under 
the "Research and program management" appropriation for periods 
not in excess of twelve months begmning at any time during the fiscal 
yea,.r. 

S'libsection 1 (f) authorizes the use of not to exceed $35,000 of the 
"Research and program management" a:ppropriation for scientific con­
sultations or extraordinary expenses, mcluding representation and 
official entertainment expenses, upon the authority of the Adminis­
trator, whose determinatiOn shall be final and conclusive. 

Subsection 1 (g) provides that of the funds appropriated for "Re­
search and development" and "Research ·and program management," 
not in excess of $25,000 per project (including collateral eqmpment) 
may be used for construction of new, or additions to existing, facili­
ties, and not in excess of $50,000 per project (including collateral 
equipment) may he used for rehabilitation or modification of existing 
facilities; however, of the funds appropriated for "Research and de­
velopment," not in excess of $250,000 per project (including collateral 
equipment) may be used for construction of new facilities or addi­
tions to, or rehabilitation or modification of, existing facilities required 
for unforeseen programmatic needs. 
Section~. Section 2 authorizes upward variations of the sums author­

ized for the "Construction of facilities" line items (other than facility 
planning and design) of 10 per centum in the discretion of the Ad­
ministrator or his designee, or 25 per centum following a report by 
the Administrator or his designee to the Committee on Science and 
Technology of the House of Representatives and the Committee on 



Aeronautical and Space Sciences of the Senate on the circumstances of 
such action, for the purpose of meeting unusual cost variations. How­
ever, the total cost of all work authonzed under these line items mar, 
not exceed the total sum authorized for "Construction of facilities ' 
under subsection 1(b), paragraphs (1) through (17). 

Section 3. Section 3 provides that not more than one-half of 1 per 
centum of the funds appropriated for "Research and development" 
may be transferred to the "Construction of facilities" appropriation 
and, when so transferred, together with $10,000,000 of the funds ap­
propriated for "Construction of facilities," shall be available for the 
construction of facilities and land acquisition at any location if ( 1) 
the Administrator determines that such action is necessar,Y because of 
changes in the space program or new scientific or engineenng develop­
ments, and (2) that deferral of such action until the next Authoriza­
tion Act is enacted would be inconsistent with the interest of the 
Nation in aeronautical and space activities. However, no such funds 
may be obligated until 30 days have passed after the Administra~r 
or his designee has transmitted to the Speaker of the House, the Presi­
dent of the Senate and the specified committees of Congress a written 
report containing 11. description of the project, its cost, and the reason 
why such project is nec~ssa~y in the natiOnal in~rest, or e9:ch such, 
committee before the expiratiOn of such 30-day penod has notified 'the 
Administrator that no objection to the proposed action will be made. 

Section 4. Section 4 provides that, notwithstanding any other pro­
vision of this Act-

(1) no amount appropriated pursuant to this Act may be 
used for any program deleted by the Congress from req~ests 
as originally made to either the House Committee on SCience 
and Technology or the Senate Committee on Aeronautical 
and Space Sciences; 

(2) no amount appropriated pursuant to this Act may be 
used for any program in excess of the amount actually au­
thorized for that particular program by subsections 1 (a) and 
l(c); and, 

( 3) no amount appropriated pursuant to this Act may be 
used for any program which has not been presented to or re­
quested of either such committee, 

unless (A) a period of 30 days has passed after the receipt by the 
SJ?eaker of the House, the President of the Senate and each such com­
mittee of notice given by the Administrator or his designee contain­
ing a full and complete statement of the action proposed to be taken 
and the facts and circumstances relied upon in support of such pro­
posed action, or (B) each such committee before the expiration of 
such period has transmitted to the Administrator written notice to the 
effect that such committee has no objection to th~ proposed action. 

Section 5. Section 5 expresses the sense of the Congress that it is in 
the national interest that consideration be given to geographical distri­
bution of Federal research funds whenever feasible and that the Na-· 
tiona! Aeronautics and Space Administration should explore ways and 
means of distributing its research and development funds whenever 
feasible. 

Section 6 Section 6 authorizes the National Aeronautics and Sp~ 
Administration, when so provided in .an appropriation Act,~ enter 
into a contract (or contracts) for trackmg and data relay satelhte.serv­
ices. The Government would incur no costs under such contract pno~ to 
the furnishing of such services except that the contract could prov~de 
for the payment for contingent liability of the Gov.ernmen~ w~ICh 
may accrue in the event the Government should ~eCI.de for Its con­
venience to terminate the contract before the e~piratio~ of the con­
tract period. Such tr~~:c~ng ~~:nd .data relay satel~Ite serv:wes would be 
furnished to the Admimstratwn m accordance with applicable author­
ization and appropriation Acts. It is envisage.d that facilities. may be 
required to be provided under such a contract m ?rder to provid~ ~u~h 
services. The bill would authorize the construction of such faCilities 
on Government-owned land if there is included in the contract a pro­
vision under which the United States may, in a~or~ance with te~ 
and conditions agreed upon in the contract, acqmre title to the fac~h­
ties upon contract termination. In January of ea?h year th~ Admm­
istrator would be required 1:? report to the C~~ttee on Science and 
T-echnology and the Committee on Appropriatio!lS of the ·House ~f 
Representatives and the Committee on Aeronautical and Space SCI­
ences and the Committee on Appropriations of the Senate the pro­
jected aggregate contingent l~abi~ity, thro~~h the next fiscal year, of 
the Government under termmatwn proviSions of any COJ?-tract au­
thorized under thi~ section. It is speci~~ tha~ the authori~Y of the 
National Aeronautics and Space Admimst~atw~ to ~nter ~nto and 
maintain the contract (or contr~c.ts) authoriz~ !-ll this ~bon shall 
remain in effect as long as provisio~ therefor IS m.cluded m acts au­
thorizing appro_e_riations to the Natwnal Aeronautics and Space Ad-
ministration for subsequent fiscal years. . 

Section 7. Section 7 amends 5 U.S.C. 5316 by amendmg ~ara~ph 
(15) to increase by one (from six to seven) the number o~ Asso~Iat~ 
Administrators National Aeronautics and Space Admrmstratlon 
which are included in Level V of the Executive Schedule. 

Enactment of the bill will enable the Administrator of the N~­
tional Aeronautics and Space Administration to establish a new fosi­
tion of "Associate Admrnistrator/ Comptroller" at Level V o the 
Executive Schedule, in recognition of the fact that unde~ ~~SA's 
present organizational arrangemen~ the roles and respo~Ibihties of 
the Comptro~ler are compa~able in rmP.o~ance and authority to otl_ler 
NASA positions currently mcluded withm Level V of the Executive 
Schedule.. . . 

Section 8. Section 8 amends section 6 of the N abonal Aeronautics 
and Space Administration Authorization Act, 1968 (81 Stat. 170), to 
remove the limit of $100 per diem pay~ble to members of ~h.e Aero­
space Safety Advisory Panel, and substitute therefor a Pt:OVISion th~t 
such members may be paid at a rate not in excess of the daily rate paid 
to a GS-18. . h "N 

Section 9. Section 9 provides that t~e .Act ~ay be cited. as ~ e a-
tiona! Aeronautics and Space Admrmstratlon AuthorizatiOn Act, 
1977". 

0 
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SENATE { REPORT 
No. 94-901 

NATIONAL AERONAUTICS AND SPACE ADMINISTRA­
TION AUTHORIZATION, FISCAL YEAR 1977 

MAY 17, 1976.-0rdered to be printed 

Mr. Moss, from the committee of conference, 
submitted the following 

CONFERENCE REPORT 
[To accompany H.ll. 12463) 

The committee of conference on the disagreeing votes of the two 
Houses on the amendment of the Senate to the bill (H.R. 12453) to 
authorize appropriations to the National Aeronautics and Space Ad­
ministration for research and development, construction of faeiliti~, 
and research and program management, and for other ptirposes, .hav­
ing met, after full an.d free co~ference,: have a~ to I'ecommend and 
do recommend to their respective Hou~.as, follows: 

That the House recede from its disagree~ent to the amendment of 
the Senate and agree to the same with an amendment as follows : 

In lien of the matter proposed to be inserted by the Senate amend­
ment insert the following: 

That there is hereby authorized to be appropriated to the N atiorwl 
AerO'I'Iautics mild S'PfUJe Administration: . 

(a) For "Research arid development," for the folWwing programs: 
(1) Space Shuttle, $1/!88,100,000; 

!9) Space flight operatiorns, $909,700./}00; 3l Ea:pendable launch vehieles, $151.,11}0,000; 
4 Physics O!Tid astronomy, $166.,100,000; 

( 5 L"!nar l!nd planetary ea:ploration, $199,100,000; 

!6 Life sczenees, $1!9,195,000; 
7 Space ap'plicatiom, $198,000,000; 8~ Earth resources operatiqnalsystem,11, $900,000,· 

(9) AerO'I'Iautical research and technology, $191,100,000,-
(10) Bpace'research and technology, $86,3()(),000; . 
(11) Traclci'fi1J and data acquUitiiln, $955,000,000,-
(19) Tecl!tnology_ utilization~ $8,100,()(}(), . . 

(b) For "OonstructiO'II of facilitks," incl!IUJingland iictjuiiitU:m, as 
fo~s: . 

(1) Modification for high entlu11py · e'litiif facilit'y, Ames Re­
search Oenter, $1,990,000 ,· 
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(B) ModificatiOn of flight aimJUlator for ad'IJU/TI,Ced aircJtaft, 
Ames Research Center, $1,730./)00,· 
. (3) Construction of supply support facility, Ames Re~Jea:rch 

Center, $1 ,5J,IJ./)OO; 
(4-) Construction of addition to flight c®trol facility, Hugh L. 

Dryden Flight Research Center, $71)()./)00; 
(5) ConstructiOn of addition to lunar sample curatorial facility, 

Lyndon B. Johmon Space Center,$~~00,000; 
(6) Construction of airlock to spin test facility, John F. Ken­

rneay Space Center, $360,000; 
(7) Modificatiom for utility control system, John F. Kervn.edy 

Space Center, $B,4.4.5,000; 
(8) Construction of addition for aeroelastic model laboratory, 

Latngley Research Center, $730,000; 
(9) ConstructiOn of data reductiOn center anne~, Langley Re­

search Oe~r, #,970,000 ,' 
(10) COt1UJtructitm of refuse-fired steam generating facility, 

Langley Research Center, $~,485,000," 
(11) Modification of refrigeration system, electric propulsion 

laboratory, Le'lbis Research Center, $680,000_: 
(JB) Rehabilitation of combust~ air drying system, engine 

research btdldi.tng, Lewis Re~Jearch Center, $1,490,000; 
(13) Large aeronautical facility: constructiOn of national tran­

sonic facility, Langley Research Center, $B5.{J00,000,-
(14) Space Shuttle facilities at various locatiom as follows: 

(A) ConstructiOn of Orbiter processing facility, John F. 
Kennedy Space Center, $3,71)().{JOO,· 

(B) Modificatiom to TAunch comple~ 39, John F. Kennedy 
Space Center, $18,855,000,. 

(C) M odificatihn for solid rocket booster processing fa­
cilitiu, John F. Kennedy Space Center, $8,700,000j 

(D) Construction of Shuttle/Carrier aircraft mating fa­
cility, John F. K6'1I!Tiedy Space Center, $1,700,000," 

(E) Rehabilitation and modificatiOn of Shuttle facilities, 
at various locatiom, $1,760,000,· 

(F) Modification of manufacturing and final assembly 
facilities for e~ternal tanks, Michoud Assembly Facility, 
$1,930,000 ,· 

(15) Space Sh!uttle payload facilities at various locations as 
fo~s: · 

(A) M odificatiom to operatWn8 a;nd checkout building for 
Spaceloh, John F. K ennedy8pace Center, $3p70.fJOO ," 

(B) Modifications and addition for SIIJUttle payload devel­
opment, Goddard Space Flight Center, $770./)00,· 

{16) Rehabilitation and modification of facilities at various 
wcatWn8, not in e~cess of $500,000 per project, $17,875,000; 

(17) Minor CO'TUltructiOn of new facilitus and additWn8 to e~t­
ing facilities at various locations, not in e~cess of $B50/)00 per 
project, $5,1B5,000 • 

(18) Facility p/antni,ng and design not otherwise provided for, 
$1B,655/)00. 

(c) For "R_eseo:rch and program management," $813.,4.55./}00, OJnd 
such additional or supplemental amounts as may be necessary for in-
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creases in salary, pay, retirement, or other employee benefits author­
ized bylaw. 

(d) Notwithstanding the provisions of subsection 1 (g), approp:ria­
tions fur "Research and de'Velopment" may be used (1) for any items 
of a capital nature (other than acquisition of lanul) which may be re­
quired at locations other than i'nstallations of the Administratihn for 
the perfO'I"mMUJe of research and development contracts, and (B) for 
grants to nonprofit institutions of higher educatiOn, or to nonprofit 
organizations whose primary purpose is the c~t of scientific re­
seo:rch, for purchase or construction of additional research facilities,­
and title to mch facilities shall be 1.1ested in the United States unless 
the Admiootrator determines that the national progra:m of aeronau­
tical and space activities will best be served by vesting title in any 
such grantee institution or orgom.ization. Each such grant shall be 
made under such conditions as the Administrator shall determine to 
be required to insure that the United States 'l17iU recei'IJe therefrom 
benefit adequate to justify the m.olcing of that grant. None of the funds 
appropriated for "Research and development" purll'Uant to thUJ Act 
may be used vn accordance ~cith this subsection for the construction 
of any major facility, the estimated cost of which, including. collateral 
equiprMnt, e~ceeds $~50,000, unless the Admiootrator or his designee 
has notified the 8peaker of the House of Representatives and the Presi­
dent of the 8enate and the Committee on Science an.d Technology. of 
the House of Representatives and the CO'IWTTIIittee on Ae'l'onautical and. 
Space 8cie'Mes of the Senate of the natu?'e, locatiortJ, OAU1 estinn«ted 
cost of IJU()h facility. 

(e) When so specified in an app1'0'fYI'iatihn Act, (1) any amuum.t 
appropriated for "Resea:rck fNtd de'tJelo'P'fMnt" or for "Construction 
of facilities" may rtmULin (]fl)ailalJle without fiscal year litmitatihn, and 
(B) ~ a;nd operatUm, of facilities, a;nd swpport services con­
tracts may be entered into under tM "Research and program manage­
ment" appropriation for periods not in e~cess of twewe months be­
gi'IIJning at wny time Oluring the fiscal year. 

(/) Appropriations made purB'IUNIJ to subsection 1 (c) may be used, 
but not to e~ceed $35,000, for 8(:ientific c01UJ'Idtations or emtraor­
dinary e~pemes upon the approval or au;thority of the AO!ministrator 
and his determination shall, be final a;nd conclusive upon the account­
ing officers of the Gove'1"ffi1MMnt. 

( !1) 0 f tM funds appropriated pi.I4'8'IJJ1ffl,t to subsections 1 (a) mul 
1 (c), not in e~cess of IU./)00 for each project, incl!uding collateral 
equipment, may be used for construction of Mw facilities and addi­
tions to e~ting facilities, and not in wcesa of $50,000 for each project, 
including collateral eguipment, may be used for rehabilitatihn or 
modificcition of facilities: Provided, That of the fwnds appropriated 
pursua:nt to 8'U1Jsection 1 (a), not in e~cess of $B50,000 for each project, 
inclAuling CQllateral equiprMnt, may be used for amy of the foregoing 
for unforeseen progra'111111ULtic needs. 

8Eo. B. Authorizatihn is herebu granted whereby o:wy of the amounts 
prescribed in paragraphs {1) th1'0'1J{Jh (17), inclusive, of8'1Jhsecti0n 
1{b)-

{1) in the discretion of the Administrator or his designee, may 
be varied upward 10 per centum, or 
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(S) followinu a repM't by the Adrwini8trator or hi8 ~to 
the Committee on Smence oind Teclvrwlogy of the HOWJe ofRepre­
sentative8 oind the CfmiiTTiittee on Aeron(]lldicaJ, and Space 8cience8 
of the Senate on the cirmumstances of8'1JiCh action, may be varied 
upward S5 per centwm, 

to meet unmuaJ cost va'l"iatiuM, but the totaJ, cost of all 'IJJO'rk author­
ized 'IIIYUler 8'1/iCh paragraphs sluJJl, not eaJceed the total, of the amownts 
specifi$<J in 8'1/iCh pa:ragraphs. 

SEc. 3. Not to eaJceed one-half of 1 per centum of the funds appro­
priated pursuant to subsection 1(a) hereof may be transferred to the 
l'Construction of facilities" appropriation, and, when so transferred, 
together with $10/)00/)00 of the funds appropriated pursuant to sub­
section 1 (b) hereof (other than f'fJJ11ds appropriated pur8'Uant to para­
graph (18) of 8UCh subsection) shall be available for eaJpenditure to 
construct, ea1pand, or modify laboratories and otfwr instaJlatiom at 
any location (including locations specified in subsection 1(b) ), if (1) 
the Administrator determines 8'1/iCh action to be necessa'I"!J because of 
changes in the national program of aeronautical and space act~'Vities or 
new scientfti or engineering developments, and (S) he determtnes that 
deferral o 8'1/iCh action until the enactment of the neaJt authorizatiO'n 
Act wou be inconsistent with the interest of the Nation in aeronauti­
cal and space activities. The funds so made available may be eaJpended 
to acquire construct, convert, rehabilitate, or instaJl permanent or 
tempora'I"!J' public works, including land acquisition, site preparation, 
appurtenartee8, utilities, and equipment. No portion of 8UCh sums may 
be obligated for eaJpenditure or ezpended to construct, eaJpand, or 
modify laboratories and other installations unless (A) a period of 
thirty days has passed after the Administrator or his designee has 
transmitted to the Speaker of the H OWJe of Representatives and to the 
President of the Senate and to the Committee on Science and Tech­
nology of the HOWJe of Representatives and to the Committee O'n 
Aeronautical and Space Sciences of the Senate a written report con­
taining a full and comp~te stateme"!t ClYf!Ceming ( 1) the nature pi 
8'1/iCh construction, ezpa'nB'tO'n, or modiftcat'tO'n, (S) the cost thereof zn­
clttuling the cost of any real estate action pertaining thereto, and ( 3} 
the reasO'n why 8'1/iCh construction, ezpansiO'n, or modification is neees­
Sa'I"!J in the natiO'nal interut, or (B) each 8'1/iCh committee before the ez­
piration of 8'UCh period has transmitted to the Administrator written 
notice to the effect that BUCh committee has no objection to the proposed 

action. h'A SEc. 4- Notwithstanding any other provision oft u ct-
(1) no amount appropriated pursuant to this Act may be Ufle~ 

for any program deleted by the Congr~88 from re_quests as Dr'tfl't­
nal,ly made to either the HOWJe Oommtttee on Setence and Tech,. 
nology or the Senate Committee on Aeronautical and Space 
Sciertee8, 

(9} no amounts appropriated pursuant to this Act may be used 
for any po,qram in ezcess of t"! amount actually authorized for 
that particular program by sect'tO'nB 1 (a) and 1 (c), and 

(9) no amount appropriated pursuant to this Act may be used 
for any program which has not been presented to or requested of 
either BUCh committee, · 
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unless (A) a period of thirty days has passed after the receipt by the 
Speaker of the HOWJe of Representatives and the President of the 
Senate and each BUCh committee of notice given by the Administrator 
or his designee cO'ntaVning a full and complete statement of the action 
proposed to be taken and the facts and circumstances relied upon in 
support of8'UCh proposed action, or (B) each BUCh committee before the 
ea:piration ofBUCh period has transmitted to the Administrator written 
notice to the effect that BUCh cfmiiTTiittee has no objectiO'n to the pro­
posed action. 

SEc. 5./t is the sense of the Congress that it is in the natiO'nal interest 
that consideration be given to geographical distribution of Federal 
research funds whenever feasible, and that the N atiO'nal Aeronautics 
and Space Administration should ea:plore ways and means of distrib­
uting its research a:nd developTMnt funds whenever feasible. 

SEc. 6. The National AeronauticJJ and Space Admi11iatration is au­
thorized, when so provided itn an appropriation Act, to enter iJnto a 
contract for tracking and dat.a relay satellite ser'Vices. Such a6'1"1Jice8 
shall be furnished to the N ationaJ Aeronautics and Space Administra­
tion in accordance with applicable authorization anid appropriations 
Acts. The GQVe1"t'llJ''Wnt shall iJMwr no costs under 8'1/iCh {)()IIIQract prior 
to the furnishing of such ser'Vices ea:cept that the, contract rnil.y p1'()­
'~-'U/.e for the payment for contingent liability of the Gove'MIIT/,ent which 
may accrue in the event the Government should decU/.e /i>'f its con­
venience to termitnate the contract before the end of the period of the 
contract. Facilities which may be required itn the perf~ of the 
contract may be constructed on Government-O'I.l>'Tted ltmds if .~here i8 
included itn the contract a jJr'O'IJision 'IJ/nder which the GO'IJe'lVI/Inent m.ay 
acquire a title to the facilities~ under te-Nns and conditions agreed ""'PlYA 
in the contract, upon termination of the contract. · · 

The Administrator shallilnJatnJUary of each year report to the Com­
mittee O'n Science and Teclurwlogy and the. Committee on ApprQpr./4-
tiom of the House of Representatives and ~he CfmiiTTiittee on.A~­
tical and Space Smences and the 00'mii7Uttee on Appropriat~ons of 
the Senate the projected aggregate contitngent liability of the GO'IJ­
ernment under termination provisl0'T1.8 of any cont~t authori~ iln 
this section thrO'Itgh tlu~ nea:t fiscal year. The authority of the National, 
Aeronautics and Spacf) Administration to enter Vnto and to m.aimtain 
the contract authorized herewnder shaJl remain in effect as long lU 

provision therefor is included in Acts authorizing appropriations to 
the National Aeronautics and Space Admvnistration for subsequent 
fiscal years. · · · 

SEc. 7. Paragraph (15) of section 5.~16, title 5, United States. Code, 
is amended by striking out " ( 6}" and ilnserting itn lieu thereof " ( 7) ". 

SEc. 8. Section 6 of the National Aeronautics and Space A~­
tration Authorization Act~ 1968 ( 81 Stat. 170), is amended by striking 
out the ·words "the rate of $100" and inserting in lieu thereof the 
word8 "a rate not to ea:'ceed the per diem rate equivalent to the rate for 
GS-18". . 

SEc. 9. This Act may be cited as the. "National Aeronaut'tCB and 
Space Administration Authorization Act, 1977''. 
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And the Senate agree to the same. 

,· 

.. 
I . • 

... ·:: !<. 

FRANK E. Moss, 
JoHN C. STENNIS, 
WENDELL H. FORD, 
BARRY GoLDWATER, 
PETE V. Do:IIONim, 

M a'TI4gers on the Part of the Se'Mte. 
OLIN E. 'lEAGUE, 
THoMAs N. DOWNING, 
DoN FuQuA, 
Jm SYHINGTON, 
RoBERT A. RoE, 
DALE MILPoRD, 
JAKES ScHEUER, 
C. A. MosHER, 
LARRY WINN, Jr; 

N<1hi,O,{Jers on the Parrt of the House. 

I 

1 

JOINT EXPLANATORY STATEMENT OF THE COMMITTEE 
OF CONFERENCE 

The Managers on the part of the House and the Senate at the con­
ference on the disagreeing votes of the two Houses on the amendment 
of the Senate to the bill (H.R. 12453) to authorize appropriations to 
the National Aeronautics and Space Administration for fiscal year 
1977 for Research and Development, Construction of Facilities, and 
Research and Program Management, and for other purposes, submit 
the following joint statement to the House and the Senate in explana­
tion of the effect of the action agreed upon by the Managers and recom­
mended in the accompanying conference report. 

The NASA request for fiscal year 1977 totaled $3,697,000,000. The 
House authorized $3,696,070,000 and the Senate amendment authorized 
$3,696,850,000. The committee of conference agrees to a total authoriza­
tion for fiscal year 1977 of $3,695,170,000 as follows: 

FISCAL YEAR 19n-$UMMARY 

Budpt request 
Comm ittel of 

Senlte conference HOUH 

Raarch and development: 
SpiCe Shuttle._--------------- •..• ----- $1,288, 100,000 $1,288, 100, 000 $1,288, 100, 000 $1,288, 100, 000 
SpiCI ft ieht operations___________________ 205,200,000 198,200,000 205, 200,000 202, 700,000 
Expendable launch vehicla.............. 151,400,000 151,.400, 000 • 151, 400,000 151,400,000 
Physics and astronomy_- __ ._._ ........ _. 165, 800, 000 169, 800, 000 165, 800, 000 166, 300, 000 
lunar and planetary exploration.- ----- --- 191, 100,000 193, 100,000 191, 100,000 192, 100,000 
life sciences___________________________ 22, 125,000 22, 125,000 22, 125, 000 22,125,000 
Spaceapplications.----...... _ ...... _... 198, 200, 000 185, 700, 000 198, 200, 000 198, 000, 000 
Earth raourcas operational systems....... 0 13, 500, 000 0 200, 000 
Aeronautical r-rch and tiChnoloay .... .. 189, 100, 000 192, 100, 000 189, 100, 000 191, 100, 000 
Spacer-n:h and tiChnoloay............ 82,000,000 92, 100,000 82,000, 000 86, 300, 000 
Trackinund data acquisition............. 258,000,000 254,000, 000 258,000, 000 255,000,000 
TIChnoloay utilization.................... 7,900,000 8,400,000 8,100,000 8, 100,000 

~~~--~~~~~~----~~ Total.------------------------------- 2, 758,925,000 2, 768, 525, 000 2, 759, 125,000 2, 761,425,000 
Constructlon of flcllltiel •• ·.-------- ---------- 124, 020,000 117,090, 000 W, 670,000 120, 290, ooa 
"-rdland prolflntlllllnallflltllt----------- 814, OSS. 000 810,455,000 814, 055,000 813,455,000 

Grand 11111----------·----- ----------- 3, 697,000,000 3, 696,070,000 3, 696,850,000 3, 695, 170,000 

The points in disagreement and the conference resolution of them 
are as follows: · 

1. The House authorized $198,200,000 for the Space flight operations 
program, a reduction of $7,000,000 in the NASA request, the net re­
sult of an $8,000,000 reduction in the Development, Test and Mission 
Operations subprogram and a $1,000,000 addition to the Advanced 
Programs subprogram activity. 

The Senate authorized $205,200,000, identical with the NASA. re-
quest for this program. · 

The conference substitute authorizes $202,700,000 for the Space 
flight operations program. . 

The conferees agree that NASA. should apply $500,000 additional to 
its planned effort for advanced programs to improve the structuring 

(7) 
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and development of this activity in support of future space programs 
thereby increasing the total amount for fiscal year 1977 from $18,000,-
000 to $18,500,000. 

2. NASA requested $165,800,000 for the Physics and astronomy pro­
gram. The house authorized $169,800,000 increasing the request by 
$3,000,000 to initiate the development program for the Space Tele­
scope by $1,000,000 for additional supporting research and technology 
effort. 

The Senate authorized the NASA request. 
The conference substitute authorizes $166,300,000. 
The committee of conference, recognizing the significance of the 

Space Telescope to ongoing research in astronomy, agrees that the 
initiation of this project has the highest priority in the space science 
program and, therefore, authorizes NASA to complete the com~ti­
tive detailed design phase and to proceed with development actiVIties, 
the latter subject to the availability of appropriations. The conferees 
further agree that an additional. $?~,000 18 to be applied 1? s~P.port­
ing research and technology actiVIties to help assure the VIability of 
future research in physics and astronomy. 

3. The House authorized $193,100,000 for the Lunar and planetary 
program increasing the NASA request for the Planetary Advanced 
Studies activity b;r $2,000,000 to provide for definition studies for a 
Jupiter-Orbiter mission. 

The Senate authorized $191,100,000, the NASA request. 
The conference substitute authorizes $192,100,000. 
The conferees agree that NASA should give particular attention to 

formulating and presenting new initiatives to reverse the "going_ out 
of business" trend apparent in this program and accordingly added 
$1,000,000 to be applied to studies for this purpose. 

4, NASA requested $198,200,000 for the Space applications program. 
The House authorized $185,700,000 transferrmg the Landsat-C 

spacecraft project and the $13,500,000 associated therewith to a new 
program entitled, "Earth Resources Operational Systems". The House 
also added $1,000,000 to the severe storm research subprogram activity. 

The Senate authorized the NASA request of $198,200,000. 
The conference substitute authorizes $198,000,000 for the Space ap­

plications program. 
The conferees agree that the Landsat-C spacecraft development pro­

gram should be continued in the Space applications program as pre­
sented in the NASA budget request. 

5. The House established a new program entitled, "Earth Resources 
Operational Systems" not included in the NASA request, and author­
ized $13,500,000 for the program to include those activities associated 
with the Landsat-C development project. 

The Senate did not have a comparable line item program in its 
amendment to the bill. 

The conference substitute establishes a new research and develop­
ment line item in the bill entitled, "Earth Resources Operational Sys­
tems" and authorizes $200,000 therefor. 

The conferees agree that the Landsat earth resources satellite tech­
nology project has reached 9. state of maturity wherein it is necessary 
to facilitate arrangements for an operational version of the Landsat 
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system and provide for early activities that wc;mld init~ate transiti~n 
to an operational mode. This new program IS estabhshed for thiS 
purpose. 

6. NASA requested $189,100,000 for the Aeronautical research and 
technology program. 

The House authorized $192,100,000 increasing the request by 
$3,000,000 to accelerate the Variable Cycle Engine Components Tech-
nology program. . 

The Senate authorized the NASA request for this program. 
The conference substitute authorizes $191,100,000 for the Aero­

nautical research and technology program. 
7. The House authorized $92,100,000 for the Space research and 

technology program, an increase of $10,100,000 in the NASA request, 
of which $1,600,000 was for increased rocket engine proJ?ulsion tech­
nology effort $3 500,000 was for energy technology identification and 
verification ~cti~ty and $5,000,000 was to significantly broaden the 
system definition effort on solar satellite po.wer s.ystems: 

The Senate authorized $82,000,000, Identical with the NASA 
request. 

The conference substitute authorizes $86,300,000. 
The conferees note that NASA has a significant capability w~ich 

can and should be fully utilized in the Nation's program to achieve 
energy self-sufficiency. Tapping this capability requires a basi.c effort 
to identify and verify those imtiatives that ma;r have a po.tenb~l con­
tribution to this national need. This identification and venficabon ac­
tivity, sometimes referred to as "seed money", is considered to be an 
appropriate and necessary f~nction w~thin ~~SA and .th.e ~<?nfe~ 
direct NASA to continue this productive actiVIty that It.mitiated m 
prior years. To this end the conferees agree that $3,500,000 m the Space 
research and technology program is to be allocated to this activity. 
Furthermore, the conferees agree that $800,000 of additional effort 
should be applied to advanced rocket engine propulsion technology. 

8. The House authorized $254,000,000 for the Tracking and data 
acquisition program, a reduction of $4,000,000 in the NASA request. 

The Senate authorized the NASA request of $258,000,000. . 
The conference substitute authorizes $255,000,000 for the Trackmg 

and data acquisition program. 
9. NASA requested $7,900,000 for the Technology utilization pro­

!!r&m. The House added $500,000 for greater emphasis on industrial 
:nd technology applications, authorizing a total of $8,400,000 for the 
program. 

. The Senate authorized $8,100,000 increasing the NASA request by 
$200,000 to initiate one additional regional application center. 

The committee of conference adopts the Senate position. 
10. NASA requested $2,800,000 for the construction of an addition 

to the Lunar Curatorial Facility at the Lyndon B. Johnson Space 
Center. 

The House did not authorize this facility item in its bill. 
The Senate authorized the facility at the requested amount of 

$2,800,000. . . 
The conference substitute authonzes $2,200,000 for the construction 

of an addition to the Lunar Sample Curatorial Facility. 
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11. The House authorized $17,855,000 for the third phase of modifi­
cations to Launch complex 39, John F. Kennedy Space Center, in suJ>­
port of the Space Shuttle .program, a reduction of $2,000,000 in tlie 
NASA request for this facihty project. 

The Senate authorized the NASA request of $19,855,000 for Launch 
complex 39 modifications. 

The conference substitute authorizes $18,855,000. 
12. NASA requested $9,700,000 for the second phase of facilities for 

processing the solid rocket booster for the Space Shuttle program at 
the John F. Kennedy Space Center. The House authorized $8,700,000, 
a. reduction of $1,0001000 in the NASA request. 

The Senate authorized $9,700,000 as requested by NASA. 
The committee of conferenCe adopts the House position authoriz­

ing $8,700,000 for this facility item. 
13. NASA requested $780,000 for crew training facility for the 

Spaee Shuttle program at the Lyndon B. Johnson SpacA Center. 
The House did not authorize this facility, believing that existing 

facilities at the Marshall Space Flight Center could be used during 
the design, development, test and en~neering phase of the Shuttle 
program, and therefore that this facihty item could be deferred. 

The Senate authorized the construction of this facility item at the 
requested amount of $780,000. 

The conference substitute does not provide for the construction of 
this crew training facility. 

The conferees ~gree .t~at the location o~ such .a crew trai~ing facility 
should be restudied giVmg greater consideratiOn to locations of pn­
mary activities associated with a fully operational Shuttle program as 
anticipated in the early 1980's and beyond. Until a thorough review of 
this matter is made the conferees request that all action on the con­
struction of or modifications for any such crew training capability be 
deferred. 

14. NASA requested $814,055,000 for the Research and Program 
Management appropriations category. The House authorized $810,-
455,000, a reduction of $3,600,000 in the ~uest. 

The Senate authorized $814,055,000, Identical with the NASA 
request. 

The conference substitute authorizes $813,455,000 for the Research 
and Program Management activity. 

15. The House included, as Section 9 in its bill, a sense of the Con­
gress statement emphasizing its concern for the need to expedite the 
completion of large aeronautical research facilities noting the impor­
tance of these facilities to U.S. dominance in the field of aeronautics. 

This provision was not included in the NASA authorization request 
to the Congress. 

The Senate did not include this provision in its amendment to the 
bill. 

The conference substitute does not include this provision. 
16. The House adopted a section 10 in its bill amending- sect.ion 102 

of th~ National Aeronautics and Space Act of 1958 enlarging its policy 
and purpose by declaring that the general welfare requires that the 
unique competence in science and engineering systems of NASA 
also should be directed toward ground propulsion research and 
development. 
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There was no comparable provision included in the NASA authori­
zation request for fiscal year 1977. 

The Senate did not include this provision in its amendment to the 
House bill. 

The conference substitute adopts the Senate position. 
17. The House bill included a section 11, complementary to its 

amendment to the National Aeronautics and Space Act of 1958 
adopted in Section 10 of its bill, which defined the tenn "ground pro­
pulsion system". 

The Senate did not include this provision in its amendment to the 
House bill. 

The conference substitute does not have a comparable provision in­
asmuch as the basic amendment was not adopted and, therefore, this 
complementary amendment is not necessary. 

FRANK E. Moss, 
JOHN c. STENNIS, 
WENDELL H. FoRD, 
BARRY GoLDWATER, 
PETE v. DOMENIOI, 

M a;nagerg on the Pa;rt of the Se'Mte. 
OLIN E. TEAGUE, 
THoMAs N. DowNING, 
DoN FuQuA, 
JrM SYMINGTON, 
RoBERT A. RoE, 
DALE MILFORD, 
JAMES SCHEUER, 
C. A. MosHER, 
LARRY WINN, Jr., 

M a;nagers on the Parrt ol the H O'U8e. 
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H. R. 12453 

RinfQ!'fourth «rongrtss of thf ilnitfd ~tatts of amcrica 
AT THE SECOND SESSION 

Begun and held at the City of Washington on Monday, the nineteenth day of January, 
one thousand nine hundred and seventy-si.% 

S!n S!ct 
To authorize appropriations to the National Aeronautics and Space Administra­

tion for research and development, construction of facilities, and research 
and program management, and for other purposes. 

Be it enacted by the Senate and HO'U8e of Representatives of 'the 
United States of America in Congress assembled, That there is hereby 
authorized to be appropriated to the National Aeronautics and Space 
Administration: 

(a) For "Research and development," for the following programs: 
( 1) Space Shuttle, $1,288,100,000; 
( 2) Space flight operations, $202,700,000; 
(3) Expendable launch vehicles, $151,400,000; 
( 4) Physics and astronomy, $166,300,000; 
( 5) Lunar and planetary exploration, $192,100,000; 
( 6) Life sciences, $22,125,000 ; 
(7) Space applications, $198,000,000; 
(8) Earth resources operational systems, $200,000; 
( 9) Aeronautical research and technology, $191,100,000; 
( 10) Space research and technology, $86,300,000; 
( 11) Tracking and data acquisition, $255,000,000; 
(12) Technology utilization, $8,100,000. 

(b) For "Construction of facilities," including land acquisition, as 
follows: 

( 1) Modification for high enthalpy entry facility, Ames 
Research Center, $1,220,000; 

(2) Modificatioit~f flight simulator for advanced aircraft, Ames 
Research Center, $1,730,000; 

(3) Construction of supply support facility, Ames Research 
Center, $1,540,000; 

( 4) Construction of addition to flight control facility, Hugh 
L. Dryden Flight Research Center, $750,000; 

( 5) Construction of addition to lunar sample curatorial facility, 
Lyndon B. Johnson Space Center, $2,200,000; 

(6) Construction of airlock to spin test facility, John F. 
Kennedy Space Center, $360,000; 

(7) Modifications for utility control system, John F. Kennedy 
Space Center, $2,445,000; 

(8) Construction of addition for aeroelastic model laboratory, 
Langley Research Center, $730,000; 

(9) Construction of data reduction center annex, Langley 
Research Center, $2,970,000; 

(10) Construction of refuse-fired steam generating facility, 
Langley Research Center, $2,485,000; 

(11) Modification of refrigeration system, electric propulsion 
laboratory, Lewis Research Center, $680,000; 

(12) Rehabilitation of combustion air drying system, engine 
research building, Lewis Research Center, $1,490,000; 

(13) Large aeronautical facility: construction of national tran­
sonic facility, Langley Research Center, $25,000,000; 
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(14) Space Shuttle facilities at various locations as follows: 
(A) Construction of Orbiter processing facility, John F. 

Kennedy Space Center, $3,750,000; 
(B) Modifications to launch complex 39, John F. Kennedy 

Space Cent~r, $18,855,000; 
(C) Modification for solid rocket booster processing facili­

ties, John F. Kennedy Space Center, $8,700,000; 
(D) Construction of Shuttle/Carrier aircraft mating facil­

ity, John F. Kennedy Space Center, $1,700,000; 
(E) Rehabilitation and modification of Shuttle facilities, 

at various locations, $1,760,000; 
(F) Modification of manufacturing and final assembly 

facilities for external tanks, Michoud Assembly Facility, 
$1;930,000; 

(15) Space Shuttle payload facilities at various locations as 
follows: 

(A) Modifications to operations and checkout building for 
Spacelab, John F. Kennedy Space Center, $3,570,000; 

(B) Modifications and addition for Shuttle payload devel­
opment, Goddard Space Flight Center, $770,000; 

(16) Rehabilitation and modification of facilities at various 
locations, not in excess of $500,000 per project, $17,875,000; 

(17) Minor construction of new facilities and additions to 
existing facilities at various locations, not in excess of $250,000 
per project, $5,125,000 i 

(18) Facility plannmg and design not otherwise provided for, 
$12,655,000. 

(c) For "Research and program management," $813,455,000, and 
such additional or supplemental amounts as may be necessary for 
increases in salary, pay, retirement, or other employee benefits author­
ized by law. 

(d) Notwitlu!t.aa.iiJ11fr ilaepam.iens of subsection 1(g ), appropria­
tions for "Research and development" may be used (1) for any items 
of a capital nature (other than acquisition of land) which may be 
required at locations other than installations of the Administration 
for the performance of research and development contracts, and (2) 
for grants to nonprofit institutions of higher education, or to non­
profit organizations whose primary purpose is the conduct of scientific 
research, for purchase or construction of additional research facilities; 
and title to such facilities shall be vested in the United States unless 
the Administrator determines that the national program of aeronau­
tical and space activities will best be served by vesting title in any 
such grantee institution or organization. Each such grant shall be 
made under such conditions as the Administrator shall determine to 
be required rto insure that the United Stllltes will receive therefrom 
benefit adequate to justify the making of that grant. None of the funds 
appropriated for "Research and development" pursuant to this Act 
may be used in accordance with this subsection for the construction 
of any major facility, the estimated cost of which, including collateral 
equipment, exceeds $250,000, unless the Administrator or his designee 
has notified the Speaker of the House of Representatives and the 
President of the Senate and the Committee on Science and Technol­
ogy of the House of Representatives and the Committee on Aero­
nautical and Space Sciences of the Senate of the nature, location, and · 
estimated cost of such facility. 

(e) When so s~ified in an appropriation Aot, (1) any amount 
appropriated for 'Research and development" or for "Construction 
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of facilities" may remain available without fiscal year limitation, and 
(2) maintenance and operation of facilities, and support services con­
tracts may be entered into under the "Research and program manage­
ment" appropriation for periods not in excess of twelve months 
beginning at any time during the fiscal year. 

(f) Appropriations made pursuant rto subsection 1(c) may be used, 
but not to exceed $35,000, for scientific consultations or extraor­
dinary expenses upon the approval or authority of the Administrator 
and his determination shall be final and conclusive upon the account­
ing officers of the Government. 

(g) Of the funds appropriated pursuant to subsections 1(a) and 
1 (c), not in excess of $25,000 for each project, including collateral 
equipment, may be used for construcion of new facilities and addi­
tions to existing facilities, and not in excess of $50,000 for each project, 
including collateral equipment, may be used for rehabilitation or 
modification of facilities: Provided, That of the funds appropriated 
pursuant to subsection 1 (a) , not in excess of $250,000 for each project, 
mcluding collateral equipment, may be used for any of the foregoing 
for unforeseen programmatic needs. 

SEC. 2. Authorization is hereby granted whereby any of the amounts 
prescribed in paragraphs (1) through (17), inclusive, of subsection 
1(b)-

(1) in the disoretion of the Administrator or his designee, may 
be varied upward 10 per centum, or 

(2) following a report by the Administrator or his designee to 
the Committee on SCience and Technology of the House of Repre­
sentatives and the Committee on Aeronautical and Space Sciences 
of the Senate on the circumstances of such action, may be varied 
upward 25 fer centum, 

to meet unusua cost variations, but the total cost of all work author­
ized under such p~ragraphs shall not exceed the total of the amounts 
specified in such paragraphs. 

SEc. 3. Not to exceed one-half of 1 per centum of the funds appro­
priated pursuant to subsection 1 (a) hereof may be transferred to the 
"Construction of facilities" appropriation, and, when so transferred, 
together with $10,000,000 of the funds appropriated pursuant to sub­
section 1 (b) hereof (other than funds appropriated pursuant to para­
graph (18) of such subsection) shall be available for expenditure to 
oonstructl expand, or modify laboratories and other installations at 
any location (including locations specified in subsection 1 (b)), if ( 1) 
the Administrator determines such action to be necessary because of 
changes in the national program of aeronautical and space activities or 
new scientific or engineering developments, and (2) he determines that 
deferral of such action until the enactment of the next authorization 
Act would be inconsistent with the interest of the Nation in aeronauti­
cal and space activities. The funds so made available may be expended 
to acquire, con~ruct, co~vert, !0habilitate, <?r. ~nstal~ permanen~ or 
temporary public works, mcludmg land acqms1t10n, Site preparatiOn, 
appurtenances, utilities, and equipment. No portion of such sums may 
be obligated for expenditure or expended to construct, expa~d~ or 
modify laboratories and other installa:ti?ns unless ( ~) a. penoo of 
thirty days has passed after the Admtmstrator or h1~ designee has 
transmitted to the Speaker of the House of.Represent~tlves and to the 
President of the Senate and to the Commi·ttee on Sc1ence and Tech­
nology of the House of ~presentatives and to th~ Committee on 
Aeronautical and Space SCiences of the Senate. a wrttten report con­
taining a full and complete statement concernmg (1) the nature of 
such construction, expansion, or modification, ( 2) the cost thereof 
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including the cost of any real estate action pertaining thereto, and (3) 
the reason why such construction, expansion, or modifica,tion is neces­
sary in the national interest, or (B) each such committee before 
the expiration of such period has transmitted to the Administrator 
written notice to the effect that such committee has no objection to the 
proposed action. 

SEc. 4. Notwithstanding any other pro-vision of this Act--
(1) no amount appropnated pursuant to this Act may be used 

for any program deleted by the Congress from requests as origi­
nally made to either the House Committee on Science and Tech­
nology or the Senate Committee on Aeronautical and Space 
Sciences, 

(2) no amounts appropriated pursuant to this Act may be used 
for any program in excess of the amount actually authorized for 
that particular program by sections 1 (a) and 1 (c), and 

(3) no amount appropriated pursuant to this Act may be used 
for any program whiCh has not been presented to or requested of 
either such committee, 

unless (A) a period of thirty days has passed after the receipt by the 
Speaker of the House of Representatives and the President of the 
Senate and each such committee of notice given by the Administrator 
or his designee containing a full and complete statement of the action 
proposed to be taken and the facts and circumstances relied upon in 
support of such proposed action, or (B) each such committee before the 
expiration of such period has transmitted to the Administrator written 
notice to the effect that such committee has no objection to the 
proposed action. 

SEc. 5. It is the sense of the Congress that it is in the national interest 
that consideration be given to geographical distribution of Federal 
research funds whenever feasible, and that the National Aeronautics 
and ~Administration should e!Plore ways and means of distrib­
uting its research and development funds whenever feasible. 

SEc. 6. The National Aeronautics and Space Administration is 
authorized, when so provided in an appropriation Act, to enter into a 
contract for tracking and data relay satellite services. Such services 
shall be furnished to theN ational Aeronautics and Space Administra­
tion in accordance with applicable authorization and appropriations 
Acts. The Government shall incur no costs under such contract prior 
to the furnishing of such services except that the contract may pro­
vide for the payment for contingent liability of the Government which 
may accrue in the event the Government should decide for its con­
venience to terminate the contract before the end of the period of the 
contract. Facilities which may be required in the performance of the 
contract may be constructed on Government-owned lands if there is 
included in the contract a provision under which the Government may 
acquire a title to the facilities, under terms and conditions agreed upon 
in the contract, upon termination of the contract. 

The Administrator shall in January of each year report to the 
Committee on Science and Technology and the Committee on Appro­
priations of the House of Representatives and the Committee on 
Aeronautical and Space Sciences and the Committee on Appropria­
tions of the Senate the projected aggregate contingent liability of the 
Government under termination provisions of any contract authorized 
in this section through the next fiscal year. The authority of the 
National Aeronautics and Space Administration to enter into and to 
maintain the contract authorized hereunder shall remain in effect as 
long as provision therefor is included in Acts authorizing appropria­
tions to the National Aeronautics and Space Administration for 
subsequent fiscal years. 
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SEO. 7. ParagraP.h (15) of section 5316, title 5z United States Code, 
is amended by striking out "(6)" and inserting m lieu thereof "(7)". 

SEO. 8. Section 6 of the National Aeronautics and Space Admmis­
tration Authorization Act, 1968 ( 81 Stat. 170), is amended by striking 
out the words "the rate of $100" and inserting in lieu thereof the 
words "a rate not to exceed the per diem rate eqmvalent to the rate for 
GS-18". 

SEO. 9. This Act may be cited as the "National Aeronautics and 
Space Administration Authorization Act, 1977". 

Spealcer of the HUUBe of Representatives. 

Vice President of the United States a'Tid 
President of the Senate. 
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