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EXECUTIVE OFFICE OF'THE'PRESIDENT 

OFFICE OF MANAGEMENT AND BUDGET 

WASHINGTON, D.C. 20503 

AUG 2 8 1974 

MEMORANDUM FOR THE PRESIDENT 

Subject: Enrolled Bill H.R. 13999 - NSF appropriation 
authorization, 1975 

Sponsor - Rep. Teague (D) Texas, and 24 others 

~ JD · Last Day for Action 

'J~ September 4, 1974 - Wednesday (RecoDDDend that this bill be 
acted on before H.R. 15572, also enrolled, for reasons set 
forth in the paragraph at the end of this memorandum.) 

·Purpose 

Authorizes appropriations for fiscal year 1975 for activities 
of the National Science Foundation. 

Agency Recommendations 

Office of Management and Budget 

National Science Foundation 
Department of the Treasury 

· Discussion 

Approval 

Approval 
No objection 

(Sec. 4) 

This is the annual appropriations authorization bill for NSF. 
It contains certain undesirable substantive provisions 
described below. Several were carried in earlier NSF 
authorizationbills, and NSF does not believe they will 
create any significant new problems. 

H.R. 13999 would authorize appropriations of $807.5 million 
for fiscal year 1975 in 12 line-item categories. In addition, 
it would authorize appropriations of $5 million in excess 
foreign currencies for expenses incurred outside of the 
United States. The two authorizations total $812.5 million 
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or $24.3 million more than the Administration's proposed 
1975 budget request of $788.2 million. However, H.R. 15572, 
which is now enrolled, carries total appropriations of 
$768.15 million for NSF for fiscal year 1975, or more than 
$20 million below the 1975 budget request. 

The Administration proposed a lump-sum authorization of 
appropriations for NSF. The line-item earmarking in 
H.R. 13999, while undesirable, ,-has been a part of NSF 
authorization acts since fiscal year 1972, and has not 
greatly affected the agency's activities. Within the 
line-item earmarking, however, the enrolled bill also 
establishes certain "floors"; i.e., providing that "not 
less than" certain specified amounts shall be available 
for particular program categories. However, the bill 
requires only that funds from the appropriation be made 
available for these "floors," not that they be obligated. 

We have opposed such floors in the bill since they tend to 
divert funds from higher priority programs and to reduce 
NSF's overall flexibility in programming its appropriation, 
which is usually lower than the authorization. 

several language provisions in H.R. 13999 might be noted 
briefly. 

(1) One provision requires that no transfers of funds 
amounting to more than 10 percent of any line item may be 
made unless the Congress is notified 30 days in advance. 
A transfer could be made before the 30 days has elapsed if 
each committee with jurisdiction has indicated in writing 
that it does not object. This provision, while undesirable, 
was included in earlier NSF authorization acts and should 
pose no new problems. 

(2) One provision in this bill which caused us serious 
concern when it was first included in the NSF authorization 
act for 1970 requires NSF to keep the appropriate substantive 
committees "fully and currently" informed with respect to all 
of its activities. At that time, the President issued a 
signing statement which expressed his concern that "voluminous 
reporting of detailed day-to-day activities ••• can be unduly 
burdensome without providing significant assistance to the 
Congress in discharging its legislative responsibilities." 
He indicated that the provision could raise a constitutional 
issue of separation of powers but that he believed that NSF 
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could comply with it in a constitutionally acceptable way. 
The provision was dropped in the 1971, 1972 and 1973 
authorization acts but reinstated in the 1974 act. We 
understand that NSF has not experienced any particular 
problem with the provision. 

In its views letter on H.R. 13999, NSF makes the following 
recommendation on the order of signing the bills which 
contain its appropriations authorization and actual 
appropriations: 

"Because the Enrolled Bill, H.R. 13999, and 
H.R. 15572 (the Appropriation Enrolled Bill) 
contain differing minimum and maximum require
ments and dollar amounts, it is very important 
that the President approve H.R. 13999 first, 
and that he approve H.R. 15572 on a day 
following approval of H.R. 13999." 

OMB's General Counsel concurs in this recommendation. 

Enclosures 

JfA.r 11- r2--e____ 
Assistant Director for 
Legislative Reference 



NATIONAL SCIENCE FOUNDATION 
WASHINGTON, D.C. 20550 

OFFICE OF THE 
DIRECTOR 

Mr. Wilfred H. Rommel 
Assistant Director for 

Legislative Reference 
Office of Management and Budget 
Washington, D. C. 20503 

Dear Mr. Rommel: 

August 27 1 197 4 

This is in reply to your request of August 23., 19741 for the comments of 
the National Science Foundation on Enrolled Bill H. R. 13999, the 
''National Science Foundation Authorization Act, 1975. 11 

The Enrolled Bill, H. R. 13999, authorizes an appropriation of 
$812. 5 million, including $5. 0 million in excess foreign currencies, for 
the NSF for FY 1975. This compares to the $788. 2 million, including 
$5. 0 million in excess foreign currencies, that wou1d have been authorized 
by H. R. 12816, the Administration's bill as introduced by Congressman 
Teague. While the Enrolled Bill thus contains an authorization in excess 
of that provided in the President's Budget, H. R. 15572., the Appropriation 
Bill containing the NSF appropriation, which has already passed both Houses, 
provides for total appropriations of $666. 35 million, including $4. 85 million 
in excess foreign currencies. The Energy R&D Appropriation Act, 
(P. L. 93-322) additionally appropriates to the Foundation $101. 8 million 
for FY 1975. This results in a total FY 1975 appropriation to the Foundation 
in the amount of $768. 15 million, or $20.05 million below the President's 
Budget. 

As it has for the last several years, the NSF Authorization Act contains a 
number of minimum dollar amounts to be available for specified purposes. 
Limiting the use of funds to not less than certain amounts for particular 
purposes, provisions which we have consistently opposed, has two major 
undesirable effects. It forces the increase in expenditures for some of the 
NSF program elements above the levels considered appropriate by the 
Foundation. The second effect is that when the appropriation act is passed, 
which is invariably below the total originally requested, we are forced to 
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divert from programs not subject to minimum expenditure requirements 
to make up the difference between the budget estimate and statutory 
m1n1ma. The result of these two effects is that some important science 
is penalized in order to over-support other programs initially considered 
less important. The Foundation is further constrained by the introduction 
in its appropriation acts of specific maximum expenditure limits as well 
as minimum expenditure limits which differ from those in the authorization 
act. These limits exacerbate the effects of the minimum limitations con
tained in the authorization act. by further distorting the balance and inter
relationships of our programs. 

Another provision which we have had in authorization act's for the last three 
or four years is found in Section 6 of H. R. 13999. This provision limits the 
transfer of funds from one of the 12 line-items to another to ten percent of 
the transferree or ten percent of the transferor item whichever is less. 
Provision is made for a formal request to the Congress for transfers in 
greater amounts. However, to effect a transfer a report with justification 
for the requested transfer must be transmitted to the Speaker of the House 
and the President of the Senate, as well as to the NSF Oversight Committees 
in both Houses. If no action is taken by either Committee within 30 days, 
or if specific approval is given sooner, then the transfer can be effected. 

Despite the existence of these statutory minimum requirements and the 
limitation on transfer of funds between line-items, we recommend that 
the President approve H. R. 13999. 

Because the Enrolled Bill, H.R. 13999, and H.R. 15572 (the Appropriation 
Enrolled Bill) contain differing minimum and maximum requirements and 
dollar amounts, it is very important that the President approve H. R. 13999 
first, and that he approve H. R. 15572 on a day following approval of 
H. R. 13999. 

A section-by-section comparison of the Enrolled Bill and the Administration 
Bill, H. R. 12816, is enclosed. 



August 27, 1974 

SECTION BY SECTION COMPARISON 

ENROLLED BILL H. R. 13999 

..-section 1: This section authorizes by line 
item amounts (12 line items). NSF appropri
ations for FY 197 5 totalling $8 07. 5 million. 

Section 2: This section sets minimum amounts 
to be available for certain NSF programs, as 
follows: Of the total amount authorized under 
§ 1 of the Enrolled Bill, not less than $10 
million for ''Institutional Improvement for 
Science, 11 not less than $15 million for 
"Graduate Student Support,'' and not less than 
$70 million for "Science Education Improve
ment;" of the amount authorized in §1{2), 
"National and Special Research Programs, 11 

not less than $1. 6 million for "Experimental 
R&D Incentives" and not less than $4 million 
for "Ship Construction/ Conversion; 11 of the 
amount authorized in §1(6), "RANN'', not less 
than $1 million for "Fire Research" and not 
less than $8 million for "Earthquake Research 
and Engineering;" and of the amount authorized 
in § 1(10), "Science Education Improvement, 11 

AD MINISTRATION BILL H. R. 12816 

Section 1: This section authorizes NSF 
appropriations for, FY 1975 in the 
amount of $783. 2 million (with no 
line item amounts). 

No comparable section. 

not less than $1.5 million for ''Science Faculty 
Fellowships for College Teachers, 11 not less than 
$3.8 million for "Student Programs" (including 
"Undergraduate Student Projects 11 and "Student 
Originated Programs") and not less than $2 
million for "High School Student Projects. 11 

See §5, below. 

Section 3: This section permits appropri
ations made purs'uant to the Act to be used 
in amounts not to exceed $5, 000 for 
official consultation, representation, or 
other extraordinary expenses, to be 
expended at the discretion of the Director. 

Section 2: Identical to § 5 of the 
Enrolled Bill. 

Section 3: Identical to § 3 of the 
Enrolled Bill. 
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SECTION BY SECTION COMPARISON (cont'd) 2. 

ENROLLED BILL H. R. 13999 

Section 4: This section authorizes, in 
addition to funds authorized by section 1, 

ran authorization not to exceed $5 million 
for FY 1975 for expenses of the Foundation 
incurred outside the United States, to be 
financed from foreign currencies which are 
determined to be in excess of the normal 
requirements of the United States. 

Section 5: This section provides that 
appropriations made pursuant to sections 
1 and 4 shall remain available for obli
gation and expenditure for the period of 
thne specified in appropriations acts. 

Section 6: This section provides that no 
funds may be transferred to or from any 
line item listed in section 1 from or to any 
other line item in section 1 if the total so 
transferred would exceed 10% of either, 
unless: 
A. 30 legislative days have passed after 

the Director has notified, in writing, 
the Speaker of the House, the Vice 
President, and the Senate and House 
NSF Authorization Committees of the 
nature of the transfer and the reason 
therefor, or 

B. ·each authorization committee, before the 
above 30 day period expires, has 
notified the Director in writing that the 
Committee has no objection to the proposed 
action. 

Section 7: The Director of NSF is required 
to keep the NSF Congressional oversight 
committees 11 fully and currently 11 informed 
of all NSF activities. 

Section 8: This section cites the title of 
the authorization act, 11 The National 
Science Foundation Authorization Act, 
1975. II 

ADMINISTRATION BILL H.R. 12816 

Section 4: Identical to §4 of the 
Enrolled bill. 

Section 2: Identical to § 5 of the 
Enrolled Bill. 

No comparable section. 

No comparable section. 

Section 5: Identical to section 8 of 
the Enrolled Bill. 



.. THE GENERAL COUNSEL OF THE TREASURY 

WASHINGTON, D.C. 20220 

Director, Office of Management and Budget 
Executive Office of the President 
Washington, D.C. 20503 

AUG 2 8 1974 

Attention: Assistant Director for Legislative 
Reference 

Sir: 

Your office has asked for the views of this Department 
on the enrolled enactment of H.R. 13999, "To authorize 
appropriations for activities of the National Science Foundation, 
and for other purposes." 

The only provision of the enrolled enactment of interest to 
this Department is section 4 which would authorize the 
appropriation of not to exceed $5million for expenses for 
the National Science Foundation incurred outside the United 
States to be paid for in foreign currencies which the Treasury 
determines to be excess to the normal requirements of the 
United States. 

The Department would have no objection to a recommendation 
that the enrolled enactment be approved by the President insofar 
as section 4 is concerned. 

Sincerely yours, 

General Counsel 
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THE WHITE HOUSE 

8/28/7£_ 

TO: . WARREN tJENDR~S 

f'v<rL 
Robert D. Linder 



THE WHITE HOUSE 

ACTION MEMORANDUM WASHINGTON LOG NO.: 548 

Da.te: ugw.t 7-CY, 1974 Time: 18:0 a. m . 

FOR ACTION. c e l uval cc (for information): • a rre endrlka 
~Jdf uc en 
"1fu1 Timmon 

FROM THE STAFF SECRETARY 

DUE: Da.te: Tueaday, 

Jerry Jone• 

ber 3, 1974 Time: 2 : p. m . 

SUBJECT: nrolled Bill H. R. 13999 - NSF aeproprlation authorization, 
197S 

ACTION REQUESTED: 

- - For Necessa.ry Action - - For Your Recommenda.tiona 

-- Prepa.re Agenda. a.nd Brief --Dra.ft Reply 

- - For Your Comments --Dra.ft Rema.rb 

REMARKS: 

Pleaae return to Kathy Tindle - eat ins 

PLEASE ATTACH THIS COPY TO MA'J'ERIAL SUBMITTED. 

I£ you ha.ve a.ny questions or if you anticipate a. 
deia.y in submitting t~e required ma.teria.l, please 
telephone the Sta.££ Secretary immediately. 

K. R. COLE, JR. 
For the President 
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THE WHITE HOUSE 

MEMORANDUM FOR: 

FROM: 

SUBJECT: 

WASHINGTON 

September 3, 1974 

MR. WARREN HENDRIKS Lt., 1' 
WILLIAM E. TIMMON~~~ r~IS 
Action Memorandum - Log No. 548 

Enrolled Bill H. R. 13999 - NSF appropriation 
authorization, 1975. 

The Office of Legislative Affairs concurs in the attached 
proposal and has no additional recommendations. 

Attachment 



THE WHI'i'E HOCSE 

ACTION ~IE~JORA:r\DC?\1 WASIII:>GTO:> -- LOG NO.: 548 

Date: August 29, 1974 Time: 10:00 a.m. 

FOR ACTION: Duval cc (for information): Warren K. Hendriks 
Jerry Jones 

FROM THE STAFF SECRETJ!.RY 

DUE: Date: Tuesday, September 3j) 1974 Time: 2:00 p.m. 

SUBJECT: Enrolled Bill H. R. 13999 - NSF appropriation authorization, 
1975 

/ 

ACTION REQUESTED: 

------ For Necessary i'\ction -~~-- For Yotu Recommendations 

Prepare-Ag-!:mda and Bxie£ ---Draft Reply 

For Your Comments ---·-- Draft Rernarks 

REMP.RKS: 

Please return to Kathy Tindle - West Wing 

PLEASE ATTACH THIS COPY TO MATERIAL SUBMITTED. 

I! you have any questions or if you anticipc:ie a 
delay in submittin(j th~ reqt.ti:rcd n1atericl, r;lease 

telephone the StaH Se:::retary immedin:ely. 
Warren K. Hendriks 
For tho President 



THE WHITE HOL'SE 

/1.CTION ~IE~IORAKDC~f v..-·:\SJii:\GTO:-\ LOG NO.: 548 

Date: August 29, 1974 Tirne: 10:00 a.m. 

FOR ACTION: u~el Duval 
~~t~uchen 

cc (for information): Warren K. Hendriks 
Jerry Jones 

Bill Timmons 

FROM THE STAFF SECRETJI.RY 

DUE: Date: Tuesday, September 3~> 1974 Time: 2:00 p.m. 

SUBJECT: Enrolled Bill H. R. 13999 - NSF appropriation authorization, 
1975 

, 

l1.C'fiON REQUESTED: 

----For Necessary Action XX For Your Recommendations 

--- Prepare-Agenda and Brie£ -- Dmft Reply 

--For Ycur Comments -- Draft Remarks 

REMARKS: 

Please return to Kathy Tindle - West Wing 

PLEASE ATTACH THIS COPY TO MATERIAL SUBMITTED. 

I£ you have any questions or i£ you ar.ticipate a 
cielay in subrnitting th?) required n1atericl, please 

tel~phone the Staff Secretary i.rnmcdiately. Warren K. Hendriks 
For the President 



THE WHITE HOUSE 

ACTION MEMORANDUM WASHINGTON LOG NO.: 548 

Date: August 2_074 Time: 10:00 a.m. 

FOR ACTION: 4chael Duval 
Phil Buchen 
Bill Timmons 

cc (for information): Warren K. Hendriks 
Jerry Jones 

FROM THE STAFF SECRETARY 

DUE: Date: Tuesday, September 3.~~ 1974 Time: 2:00 p.m. 

SUBJECT: Enrolled Bill H. R. 13999 - NSF appropriation authorization, 
1975 

ACTION REQUESTED: 

__ For Necessary Action XX For Your Recommendations 

__ Prepare Agenda and Brief __ Draft Reply 

--For Your Comments __ Draft Remarks 

REMARKS: 

Please return to Kathy Tindle - West Wing 

PLEASE ATTACH THIS COPY TO MATERIAL SUBMITTED. 

1£ you have any questions or if you anticipate a 
delay in submitting the required m.aterial, please 
telephone the Staff Secretary immediately. Warren K. Hendriks 

For the President 
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93o CoNGREss } HOUSE OF REPRESENTATIVES { REPORT 
2d Session No. 93-995 

AUTHORIZING APPROPRIATIONS TO THE NATIONAL 
SCIENCE FOUNDATION 

APRIL 15, 1974.-Committed 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 Astronautics, 
submitted the following 

REPORT 
together with 

ADDITIONAL VIEWS 

[To accompany H.R. 13999] 

The Committee on Science and Astronautics, to whom was referred 
the bill (H.R. 13999) to authorize appropriations :for activities of the 
National &ience Foundation, and :for other purposes, having con
sidered the same, report favorably thereon without amendment and 
recommend that the bill do pass. 

PURPOSE OF THE BILL 

The purpose of the bill is to authorize appropriations to the Na
tional Science Foundation for fiscal year 1975 in the amount of $783.2 
million out of money in the Treasury not otherwise appropriated and 
$5 million in :foreign currencies which the Treasury Department de
termines to be excess to the normal requirements of the United States. 
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SUMMARY OF COMMITTEE RECOMMENDATIONS 

BUDGET REQUEST 

The President's budget included a request for $788.2 million for the 
National Science Foundation. This represents an increase in the Foun
dation's budget over FY 1974 obligations of $142.0 million, the bulk of 
which is associated with new initiatives in energy-related research 
and development. 

COMMITTEE RECOMMENDATIONS 

The Committee on Science and Astronautics recommends that the 
full amount of the authorization request, $788.2 million be authorized. 
H.R. 13999 authorizes that sum, but with certain adjustments within 
the hvelve budget categories. 

INCREASES IN BUDGET CATEGORIES 

Reflecting the Committee's desire to adjust the priorities reflected 
in the recommended budget, the following increases in five of the 
twelve line items contained in Section 1 of the bill were made: 

Science Education. The Committee added a total of $15 million 
to the three line items covering science education. This increase is 
distributed as follows: for Institutional Improvement for Science, 
an increase of $7 million bringing the total to $10 million; for Gradu
ate Student Support an increase of $.5 million, bringing the total to 
$13.2 million; and for Science Education Improvement an increase 
of $7.5 million, bringing the total to $68.9 million. 

Experimental R. & D. /ncenti<L•es. The Committee increased the pro
gram category "National and Special Research Programs" by $1.2 mil
lion in order to provide $2.2 million for the Experimental R. & D. In
centives Program. 

Science Information Activities. The Committee restored $3.3 mil
lion to this category bringing the total authorized to $8.3 million. 

DECREASES IN BUDGET CATEGORIES 

To offset the increases which total $19.5 million, the Committee made 
the following reductions which also total $19.5 million in two of the 
line items: 

Scientific Research Projects. The request for this program category 
was reduced by $9.7 million to $354 million. This leaves an increase in 
the Scientific Research Project Category over last year of $62.7 
million. 

Research Applied to National Needs (RAN N). The request for this 
program category was reduced by $9.8 million to $139.1 million. This 
leaves an increase in the RANN category over last year of $64 million. 

(l) 

\ 
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MINIMA FOR HIGH-PRIORITY PROGRAMS 

The Committee, in order to insure that certain program act~v~ties 
which are judged to be of high pri?rity be funded, placed the mm1ma 
in the amounts shown on the followmg Items : 

Millions 

Institutional improvement for science--------------------------------- $10. 0 
Graduate student support--------------------------------------------- 13.2 
Science education improvement--------------------------------------- 68.9 
Experimental R. & D. incentives-------------------------------------- 2. 2 
Fire research-------------------------------------------------------- 2.0 
Science faculty fellowshiPS------------------------------------------- 1. 5 
College student science education______________________________________ 3. 8 
High school student projects------------------------------------------ 2.0 

NSF FUNDING HISTORY 

The history of authorizations and appropriations for the NSF in 
the previous 5 years is contained in the table below: 

NATIONAL SCIENCE FOUNDATION FUNDING HISTORY 

[In millions of dollars[ 

Fiscal years-
------------------------------------

1970 1971 1972 1973 1974 1975 

Authorizations: 
1 490.000 2 500.000 1 622.000 3 653. 000 1 582.600 11788.2 Administration request_ ____ -----

House committee recommenda-
1 480.605 2 527.630 1 622.000 3680.800 1612.9 11788.2 lion ____________ -------------

House authorization _____________ 1 480.605 2 527. 630 1 622.000 3 680. 800 1612.9 ------------
Senate committee recommenda-

2 550.000 1 706. 500 3727.000 1646. 1 lion _________ ---------------- 1 490. 150 ------------
Senate authorization _____________ 1 490. 150 2 550.000 1 706. 500 3727.000 1646.1 ------------
Total authorization ______________ 1 480,605 2 539.730 1 655.500 3 703. 900 1635.6 ------------

Appropriations: • 
1 500.000 2 513. 000 1 5 623. 150 3 10 687. 318 1 582.600 11 788.2 Administration request_ _________ 

House committee recommenda-
2 420.000 2 497. OGO 1 585. 000 3 7 652. 320 1564.6 lion _______________ ---------- ------------

House appropriation _____________ 2 420.000 2497.000 1 585. 000 3 7 652. 320 1564.6 ------------
Senate committee recommenda-

1 461. 000 2 513. 000 1 623. 150 3 8 639. 160 1594.6 lion ____________ ------------- ------------
Senate appropriation ____________ 1 461. 000 2 522.500 1 648. 150 3 8 639. 160 1594.6 ------------
Total appropriation ___ ----------- 2 440.000 2 513. 000 1 622.000 3' 645. 740 1569.6 ------------

Obligations ______ - _________ ---- __ -_- 2 462.618 2 496.400 1 600.720 • '615. 001 12577.4 ------------

1 Includes $3,000,000 excess foreign currency. 
•Includes $2,000,000 excess foreign currency. 
3 Includes $7 000,000 excess foreign currency. . . . . 
• Includes national sea grant program obligations: f1scal year 1970, $8,974,000; fiscal year 1971, $13,188,000, f1scal year 

19n~ena~:~~~:~~gu:t~o~r:~tion request due to Federal salary increase of $1,150,000. 
'Includes $5,000,000 excess foreign currency. . 
1 Includes $26 320,000 for 4 Antarctic airplanes 1n supplemental. 
8 Includes $13'160,000 for 2 Antarctic airplanes in supplemental. 
'Includes $19)40,000 for 3 Antarctic airplanes in supplemental. . . . 
10 Includes $1,418,000 due to Federal salary increase, and $32,900,000 for 5 AntarctiC a1rplanes m supplemental. 
11 1 ncludes $5,000,000 excess foreign currency. . . . 
"Includes $3,000,000 excess foreign currency plus $2,657,000, pnor year carryover'" th1s category. 

EXPLANATION OF BUDGET CATEGORIES 

1. SCIENTIFIC RESEARCH PROJECT SUPPORT______________ $354, 000, 000 

AuthoriZation, fiscal year 1915 

Atmospheric Sciences------------------------------------------- 14, 200, 000 
Earth Sciences------------------------------------------------ 13,300,000 
Oceanography ------------------------------------------------ 15,500,000 
Biological Sciences-------------------------------------------- 83,100,000 
Physics------------------------------------------------------- 43,600,000 
Chemistry ---------------------------------------------------- 36,100,000 
Astronomy --------------------------------------------------- 11,200,000 
Mathematical Sciences----------------------------------------- 16,600,000 
Social Sciences------------------------------------------------ 28,300,000 
Engineering -------------------------------------------------- 36,900,000 
Materials Research-------------------------------------------- 44,200,000 
Computing Activities ------------------------------------------- 11, 000, 000 

Total--------------------------------------------------- 354,000,000 

The major objectives of the Scientific Research Project Support 
( SRPS) program are to strengthen the scientific research potential 
of the Nation, to promote the progress of science, and to help to pro
vide the broad base of scientific understanding needed to address 
major problems confronting the Nation such as energy, environmental 
quality, and others. These objectives are achieved by supporting a sub
stantial portion of the Nation's fundamental research in the various 
fields of science. 

The Scientific Research Project Support program serves to: 
Augment our stock of knowledge and understanding of natural 

laws and phenomena, fundamental life processes, fundamental 
processes that influence man's environment, and the forces im
pacting on man as a member of society, as well as on the behavior 
of his societies. 

Support a general purpose national capability in all fields of 
science by providing for cQntinuing research on the frontiers of 
knowledge, by modernizing instrumentation, and by developing 
research resources. 

In FY 1975 the Scientific Research Project Support activity will 
provide support for the physical, environmental, biological, engineer
ing, computing, and social sciences. In each of these scientific areas 
special attention will be given to that fundamental research that shows 
promise of augmenting our knowledge of energy sources, processes, 
and uses. 

The basic reason for support of scientific research projects is to 
augment our stock of knowledge and keep our country in the forefront 
of human understanding, so that it will be better able to deal with the 
changing problems of a modern industrialized society. Such knowl
edge is a fund of capital from which information can be drawn for 
applications leading to future payoffs and the avoidance or mitigation 

(3) 
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of mistakes in all fields of human endeavor. Scientific. re~earch is 
undertaken to expand the general compete!lce of the N atwn s people 
to use and live with nature, and to obtam the answers. to specific 
questions regarding natural and social pheno~ena. S~udies ?f phe
nomena, whose understanding has some. pote.ntial for 1mprovmg our 
discovery, production and thoug~tful.utihzatwn of energy, are among 
the specific questions addres~ed m this research program. . 

While scientific research IS undertaken to answer. questi?ns about 
phenomena and unknowns in man's. natural and social environment; 
new know ledge is also relevant to his present and future needs. N e'' 
products, new proce~ses, and new. applicatio~s do not. emerge full 
grown. Basic science IS a long-term mvestment m the natwnal welfare 
and has a continuing payoff. Some short-term payoffs result, but more 
important are the longer-term payoffs that result from the accumula
tion of permanent additions to our stock of kn~wledge .. Th~se payoffs 
are founded on new principles and n.ew co?cel?twns whiCh m turn are 
painstakingly developed by research m basic science. . . 

Fundamental research is important not only to provide sol~tlons to 
some specific or general class of scientific I?roblem, but also to mcrease 
the options that decision makers can apply m the future. 

TheN ational Science Foundation is the only Federal.agency charg~d 
with maintaining the general overall health of t~e science enterpr!se 
of the United States. The Scientific Resea:ch ProJect Support activity 
provides support for the most outstandmg research I?roposa}s ~ub
mitted from universities, colleges, and ot~e~ resear~h o~Iented mstltu
tions located throughout the U.S. The i_n?Ividual s.cie~tists and gro.ups 
of scientists provide an effective capability to capitalize on new SCie?
tific understanding, to be rea.dy for the new problems the future will 
bring, and to exploit new scientific knowledge genera~ed thro.ughout 
the world. Because of this strong research b~se we are m a positiOn to 
expand our short and long range efforts on Important energy-related 
problems. . . 

The FY 1975 Budget for Scientific Res~a:ch ProJept ?1!Pl!ort ~s 
based on a considered judgment on opportum.ties.and pnonti.es Ide~ti
fied by the National Science Board and the SCienti.fi~ com~umty whiCh 
have heen evaluated in the light of recent Admimstratwn an~ Con
gressional guidance. These considera~ions have served to emphasize the 
priority of Scientific Resea;rc~ .ProJect Support ~s a whole and. have 
helped establish current prwr1t1es among the varwus fields of science. 
Among the considerations were important needs for more fundame~tal 
research to help solve energy-related problem~, n~w. and un"!lsual sci~n
tific opportunities, and th~ p:o~lems of mai_ntammg a high quahty 
of research in the several disciplmes on a ~atwnal sc.al~ a~ the shorter 
range needs of other agencies for research m these d1sc1plmes change. 

The fundamental inquiries undertaken through general ~es~arch 
have a key role to play in the Admin~stration's goal of ach1evmg_ a 
national self-sufficiency in energy .reqmrements. Research e~orts will 
be conducted which have potentml relevance toward solvmg b~th 
short-term and long-term energy-related problem.s. The long raJ?.ge I~
vestment of energy-related general research to ue supported m t~Is 
program complements our shorter range. efforts. Such resear~h will 
open up new options. Existing technologies cannot keep up with the 
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habits. and demands of the population. We cannot afford to gamble 
that mther our short- or long-term energy 'needs will adequately be 
covered by even the most clever use of presently known materials and 
processes. 

Several te.chnologies for energy which are "nearly" developed still 
depend cruCI~lly on a few pieces of information or on special materials 
not now available. Other processes depend on discoveries which we 
hope will be made in the course of a planned research program. A re
li~ble coal liquefacti~n program, for example, cannot be developed 
without concurrent vtgorous studies of catalysis, organic chemistry 
sulp.hur chemistry, chemical kinetics, thermodynamics and materials: 
Fuswn reactors depend on behavior of plasma under conditions not 
yet established in the laboratory. We must increase our understanding 
of the behavior of people under various kinds of incentives or regula
tions and different types and supply of energy. Furthermore, we must 
increase our understanding of the impacts of various energy supply 
and utilization patterns on world economic, ecological, and environ
mental systems. 

While the Scientific Research Project Support activity supports re
search usually related to many objectives, a more selective approach 
will be used in FY 1975 to orient some of the research to those inquiries 
evaluated as most likely to have a potential impact or promise on 
energy resource discovery, production, conservation and use. Parallel 
research will be conducted on environmental effects. 

Energy-related general research support in this Budget Activity 
will be directed to the following areas as recommended in the report 
to the President, The Nation's Energy Future: Materials research; 
chemical, physical, and engineering studies bearing on energy; basic 
biological research; plasmas; mathematical and social studies; pol
lutant characterization, measurement, and monitoring; environmental 
transport systems; and environmental effects and assessment. 

Today's strong technology has been made possible by research done 
years ago. The future health of the nation's economy depends on an 
appropriate investment in research today. 

The various modes of research support include: grants supporting 
individual scientists, coherent area groups, large-scale organized proj
ects, instrumentation centers and biological research collections; and 
support provided for visiting scientists -at National Research Centers. 
The more aggregative modes of research support are utilized when 
the nature of the science makes team or organized approaches bene
ficial. Also many grants to individual scientists enable them to utilize 
the facilities of observatories, accelerators, and other laboratories. Re
search by individual scientists is expected to continue to be the major 
type of research support because of its appropriateness for much of 
the science proposed, its inherent flexibility, and its broad suitability 
to the academic environment. 

The Scientific Research Pro_ject Support program in FY 1975 will 
provide $354.0 million in reRearch projects to extend scientific under
standing. In FY 1975 some 4,500 research projects will have shown 
such progress as to warrant continuation. About 35 percent of the 
program or some 2,500 new research efforts will be initiated. Each year 
as projects are completed some older and less competitive facilities are 
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also phased out. In this way the program is geared to the continual 
production of new knowledge. Some recently completed research proj
ects are listed in the sections that follow along with new program 
thrusts and emphases. 

The 6,790 research grants to be awarded in FY 1975 will support 
5,500 scientific man-years and about 8,700 graduate students. In addi
tion some $28.6 million will be provided for purchase of permanent 
equipment and modern instrumentation. 

At present, support of projects by the Scientific Research Pro}ect 
Support activity is concentrated in academic institutions and in cer
tain non-profit research institutions which function essentially as a 
part of the academic science community. Most of the research sup
ported is basic in character, although a few research projects of a more 
applied nature are also supported, especially in disciplines such as en
vironmental science and engineering, where the boundary line between 
basic and applied research is even less definite than that in most areas 
of science. Even here, however, the Scientific Research Project Sup
port program generally supports research for application to a class of 
problems, not for a solution to a specific problem. 

Although most industrial research is more directed to product de
velopment rather than to the fundamental and methodological research 
supported in this Budget Activity, every effort is being made, through 
such instruments as workshops and conferences, to insure that re
search, in such areas as engineering, include studies of unknowns and 
problems that industry foresees but does not find profitable to study 
currently because of pressures for immediate and near term payoffs. 
Furthermore, efforts will be undertaken to expand industrial par
ticipation in energy research both because of energy's direct importance 
to industry and because of certain special capabilities applicable to 
energy problems. 

The National Science Foundation's activity of Scientific Research 
Pro_iect Support for 1975 helps to achieve the important national ob
jectives of science previously stated. The activity also helps accom
plish specific research goals that have been identified by the National 
Science Foundation and the scientific community for the various 
major science disciplines. These goals are set forth in the detailed state
ments that follow. 
ATMOSPHERIC SCIENCES ____________________________________ $14, 200, 000 

The objective of the Foundation's Atmospheric Sciences research 
program is to build a base of fundamental knowledge about the atmos
phere to encompass the entire range of atmospheric phenomena. Re
search includes studies of the atmosphere from the surface of the sun 
to the surface of Earth as well as the atmosphere of other planets. 

In FY 1975, the research emphasis in the lower atmosphere will con
tinue to be on the dynamics of regional scale weather and the physics 
of clouds including some energy related reseach. In the upper atmos
phere, research will begin on 'vork related to the International 
Magnetospheric Study proposed for 1?76-:79. The. International. Mag
netospheric Study (IMS) is a developmg mternatwnal cooperative re
search effort designed to gain a thorough understanding of the dynam
ical processes operating in the plasma and field environment of the 
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earth. The ~MS would be a broad scale coordinated research program 
of observatiOns made from the ground aircraft balloons and rockets. 
As a cooperative interd~sciplinary program, nJ:s would ~onstitute by 
far the largest element m the total effort in Solar Terrestrial research 
for the rest of the decade. 
. Consi~erable a~mospheric sciences research is energy related. Addi

tiOnal climatologiCal research efforts are needed for better utilization 
of our nat?ral systems as energy sources. The climatic effect of air 
P.ollutants IS a lo_ng-term problem about which there is much discus
Sion and speculati.on. The perturbation caused by man-made pollutants 
may well be an Important item. One of the critical assessments of 
enviro!lmenta~ co~cern for decision making regarding energy is that 
of regiOnal chmatlc trends. More must be known of the most effective 
way~ to use improved weather predic~i<?n f?r energy use. Research 
studies are requ.Ire.d on .the turbulen.t ~Ixmg m the atmosphere and in 
the oceans, varmtwns m solar radiatwn, and the reduction of solar 
input by clouds and precipitation. 
Aeronomy 
. The objective of the Aeronomy program is to develop an understand
mg of the upper atmosphere of the earth and the other planets. In the 
urper atmospheric .region the ionosphere controls radio wave propaga
tion, spectacu~ar displays o~ northern lights occur, and the night sky 
glows. ~o gam understandmg of the many complex physical phe
nomena mvo~ved, the program supports a broad spectrum of labora
tory, t~eor~bcal, an~ field stu?ies, involvi~g processes of ionization, 
reco!fibi~atwn, chemrcal reactwn, photoemisswn, and transport. In
vestigatiOns of atmospheric composition and plasma instabilities are 
supported. Funds are provided for research on the coupling of the 
ionosphere to the magnetosphere above and to the denser atmosphere 
below. 
llf eteoroloqy 

The Meteorology program supports a broad spectrum of research on 
the dynamics, physi~s, ~nd chemistry of the lower atmosphere and 
~trato~phere. The obJective of the Foundation's Meteorology program 
IS to mcrease fundamental knowledge on the behavior of the lower 
atmosphere and the stratosphere of the earth and the atmospheres of 
other planets. Studies in the related fields of fluid dynamics, chemical 
r~actions, remote measuring techniques, radiative transfer and nuclea
tiOn are also supported when the results will clearly be applicable to 
the advancement of our knowledge of the behavior of the lower 
atmosphere. 

. The program supports studies of cloud physics including the mecha
msms o~ rain, snow, and hail formation and of lightning production. 
~he maJor reason for the increase in FY 1975 is to strengthen the na
tional program in cloud physics research by university groups. Sev
eral cloud physics programs that previously were funded under 
weather modification projects will be included. 
T~e Meteorology program also supports several energy-related 

studi~s. Examples ar:e the chemical studies involving sulphur dioxide 
reaction, the formatiOn of aerosols, and the global increase in trace 



8 

gases such as carbon dioxide. ~lso en~rgy-related are cli!fiate studie~, 
including both global and regiOnal climate. Understandmg the. bl:!'sic 
mechanism of climate change is an imr.ortant factor for prediCtmg 
energy requirements and water availability. 

Solar-Terrestrial 
Solar-terrestrial research is concerned with the particle, field and 

radiation environment of the sun and earth, their origin, interactions, 
and the dynamicaJ processes involved. The objectives of this research 
are: 

To achieve a physical understanding of the guiet. and disturbed 
sun its transfer of matter, energy, and fields mto mterplanetary 
spa~e, and the resultant effects ~n t~e terrestrial environment. 

To increase the level of quantitative kno~ledge about the.cause
and-effect relationships among the ?ynamiC~l processe~ whiCh oc
cur in the earth's magnetosphere~ Its couplmg to the IOnosphere 
below and to interplanetary space above. . 

To utilize the earth's magnetosphere as a umque s:pace labo.ra
tory for observing fundamental plasma processes which are diffi
cult to simulate in terrestrial laboratories. 

EARTH SCIENCES------------------------------------------- $13, 300, 000 

The earth is limited in size and total resources. We must, therefore, 
conserve and utilize its resources for the benefit and survival of man. 
Research in the earth sciences is predicated on the principle that the 
more we know about the earth the better we will be able to use it with
out destroying it or making it uninh.abitable. Thus, the obje~tive of the 
Earth Sciences program is to provide a better understandmg of our 
planet, for both scientific and very pr3;ctical reasons. . 

During the past few years, the science of geology (or Earth SCI
ences) has undergone a major revolution. Commonly referred to by 
terms such as "sea-floor spreading" or "plate tectonics," this revolu
tion has provided us for the .first time wi~h a working m~del for the 
earth as a whole, with a workmg hypothesis of how the maJOr featu~es 
of the earth's surface have been formed and changed, why mountams 
are where they are, how they relat~ to earthquake z~nes :t~d ore de
posits and more importantly, a possible key to the basiC dnvmg forces 
that reguiate the dynamic processes affecting the outer crust o.f the 
earth. The concept has enormous scientific and economic potentm.l to 
explore the origin and locations of earthquakes, volcanoes, faultmg, 
and the formation of mineral deposits. 

This concept holds that the earth's outer shell is made up of a small 
number of very l3;rge plates that move r~latiye to each other. They 
diverge at ocean ridges where new material nses from the. depths to 
fill the void. In areas like Alaska they collide and the old lithosphere 
is underthrust. In California they slide horizontally against each o~her. 

Recognizing the potential of this new theory, the Internat~onal 
Union of Geodesy and Geophysics (IUGG) and the InternatiOnal 
Union of Geological Sciences (iUGS) joined in 1970 in I?roposing an 
international scientific effort, the International Geodynamics Program. 
This program has been endorsed. by the Int~r~ati<;mal Council of 
Scientific Unions, and some 45 natiOns are participatmg. 
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Beca_use the new plate tectonics theory (and the International Ge?
dynamics Program) involves the most fundamental bases of geologic 
thinking, it is all-pervasive in the Foundation's Earth Sciences pro
gram, and is easily subsumed under the old rubrics such as structural 
geology, earthquakes, ore deposits, volcanism, etc. But the focus of 
many projects is now on how these studies fit or do not fit the n,ew 
theory, where the theory is accurate, and where it misses the mark. 

The plate tectonics theory has given us a fundamental understand
ing of the global aspects of earthquakes. This new knowledge, coupled 
with a rapidly increasing knowledge of the mechanism of earth
quakes and the properties of rocks has rekindled optimism that it may 
someday be possible to predict earthquakes accurately. 

Much of the current Earth Sciences program is related to the inves
tigation of phenomena that bear on the plate tectonics theory. About 
$2.5 million is so directly focused on major components in FY 1974 
that it can be considered a part of the proposed U.S. International 
Geodynamics Program. $1.9 million of the increase for the FY 1975 
program will be used almost entirely in support of new projects that 
also would be suitable for a possible International Geodynamics Pro
gram plus projects in the closely related field of earthquake study 
and prediction. 

Research in the earth sciences contributes to the energy program 
in providing a better understanding of vital energy-related environ
mental problems (i.e. the siting of dams and power plants, transport 
of pollutants through the near surface environment) as well as con
tributing to a fundamental understanding of the occurrence of such 
natural energy resources as fossil fuels and geothermal energy. 

The Foundation's research program in the Earth Sciences is sub
divided into three programs, Geology, Geochemistry, and Geophysics. 
These three subfields are parts of an integrated whole, all of whiCh is 
pervaded by the new plate tectonics theory. 
Geology 

The objective of the Foundation's Geology research program is to 
increase understanding of the rocks of the earth's crust and the proc
esses that formed them. The studies range from investigations of the 
most ancient rocks in the centers of continents to modern environments 
along present-day beaches, rivers, glaciers, and volcanoes. An increas
ing emphasis in geological research is on studies providing data of 
direct bearing on the testing of plate tectonics theory. 

The Geology research program also supports a variety of investiga
tions that attempt to model or duplicate in the laboratory certain 
natural geological phenomena. Such research is aimed at gaining a 
better understanding of complex and important environmental prob
lems such as, for example, those involving stream erosion and sedimen
tation. 

Many of the Geology program field-oriented studies bear impor
tan~ly on_ problems involving our natural resources-where ore de
posits occur, why they occur where they do, and how they came into 
being. In addition, studies of modern and ancient environments are 
revealing a fundamental understanding of natural energy resources 
by providing data not only with regard to ancient strata as energy 
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reservoirs but also to processes by which certain materials (plant 
debris) are transformed into energy resources (coal). 
Geochemistry 

The objective of the Geochemistry program is to apply chemical 
theory and methods to problems in earth science, in order to determine 
the compositions, ages, histories, and origins of natural materials, and 
experimental studies in order to understand such problems as the 
melting of rocks deep within the earth, the formation of ore deposits, 
and the cycles of chemical species through the earth. Practical results 
from these studies help to understand present-day volcanoes and geo
thermal systems, to find and develop ore deposits, and to detect, trace. 
and control hazardous pollutants in the biosphere. 

Major progress in geochemical research has resulted from the spec
tacular improvements in instrumental and analytical capability during 
the past few years. Chemical elements whose concentration is less than 
a part per million can now be measured and used as chemical tracers to 
understand natural processes. Isotope ratios of elements can be de
termined precisely enough to give accurate measurements of the ages 
of rocks or of the temperatures at which they were formed. New ad
vances in equipment design now allow scientists to reproduce in the 
laboratory the pressures and temperatures prevailing deep within the 
earth. Studies with such equipment will contribute to our knowledge 
of plate tectonics. 

The Geochemistry program supports basic studies which contribute 
to energy utilization and pollution control: new instrumental tech
niques for pollution analysis; studies of hydrothermal and ionic solu
tions; transport of pollutants through the near-surface environment. 

The Geophysics program supports research concerned with physical 
properties of the solid earth-its dimensions, structure, force fields and 
dynamic processes. Interpretation of field magnetotelluric measure
ments, seismic wave velocities, and of gravity and heat flow delineate 
the structure and physical properties of the earth at depths below 
which we cannot drill. Seismicity studies outline the plates that make 
up the earth's surface and trace the descending portions to great depths 
beneath the surface. Magnetic studies determined the rate of sea floor 
spreading whereas paleomagnetic studies determine the latitude ~nd 
orientation of the plates in the past. Laboratory studies of the physical 
properties of earth materials at the pressures and temperatures exist
ing deep in the earth are a necessary complement to field measure
ments. Conduct of the above studies, which would constitute the heart 
of the proposed International Geodynamics Program, is a major ob-
jective of the Geophysics program. · 

Earthquake research constitute~ the second major o~jectiv~ of ~he 
Geophysics program. Plate tectomc theory, .together With rapidly ~n
creasing knowledge of earthquake mechamsms and rock properties 
now make earthquake prediction a possibility. . 

Studies of continental heat flow, geothermal noise, magnetotelluric 
studies in thermal areas, and volcanoes are fundamentally related to 
the exploration for geothermal energy. In the environmental effects 
area, seismicity and earth motion studies are directly r~lated t~ the 
siting of large dams, nuclear power plants and other such mstallatwns. 
OCEANOGRAPHY -------------------------------------------- $15, 500, 000 
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The Foun.dation's resear?h program in Oceanography provides sup
po_rt. for basic resear?h proJects that promote the understanding of the 
o~Igms of ocean basm features and marine life and that promote the 
discovery of the natural laws that govern the movement and chemical 
transformation of ocean waters and sediments. Physical Oceanog
r~phy r~search extends from mathematical description of global ocean 
CirculatiOn down to small scale processes that determine the character 
of bays and coa~tal ocean areas. Chemical Oceanography research 
ranges from studies of processes in sea water to the basic chemical re
acti<?ns involved in man-made alterations of bays and harbors. Sub
marme Geology and Geophysics cover the history of the ocean basin, 
including sea floor spreading and plate tectonics, as well as processes 
that produce mineral deposits. Biological Oceanography research is 
concerned with analysis of food chain dynamics and ecosystem energet
ics and .studies of life cycles and ecology of individual species. 

In Fiscal Year 1975, the oceanography research program will em
phas~ze selected aspect~ of the va~ious sub-fiel~s. An increase in sup
port IS planned for studies of physical and chemical processes in coastal 
areas. Support for studies of geological materials from polar regions 
will also be increased. These increases represent an effort to build on 
recent advances. The increases will also take advantage of recently ob
tained samples of the cores obtained through the Foundation's Deep
Sea Drilling Project (Ocean Sediment Coring Program) and will per
mit a greater scientific return from these valuable samples. 

Adaptations of marine organisms to the high pressures in the oceanic 
depths will be studied and new instruments will be developed to detect 
and capture organisms living at mid-depths in the oceans. 

An increase in support is planned for energy related basic research 
and for studies of environmental effects. These studies will include 
processes controlling pollutant movements, physical properties and 
g-eochemistry of sediments, and biological effects of toxic substances. 
Physical and Chemical Oceanography 

Research activities in physical and chemical oceanography are con
cerned with the physical properties, chemical composition and trans
formations, and the movements of waters in the oceans and large lakes. 

Specific objectives of this program are to support research on: 
Physical processes of the ocean and air-sea interaction. 
Physical and chemical processes in large lakes. 
Chemical processes in seawater, involving naturally occurring 

and man-made compounds. 
Transport processes controlling thermal and other pollutants 

in coastal and estuarine waters. 
Submarine Geology and Geophysics 

The research program in marine geology and geophysics seeks to 
add to man's understanding of the history of seawater and the ocean 
basins, the sediment deposits in them, and of ancient marine life. Ma
rine geophysical research contributes to the knowledge of the oceans, 
ocean basins, and deposits using various physical techniques. 
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The major objectives of this program are to provide support for re
search on: 

Physical, chemical, and biological processes involved in the 
formation and alteration of the sediments of the ocean floor and 
continental margins. 

Crust and upper mantle in ocean basins with emphasis on plate 
tectonics and interactions between the plates. 

The correlations between variations in the geomagnetic field 
strength, climatic variations, volcanic activity, and abrupt evolu
tionary changes in marine micro-organisms. 

Biological Oceanography 
Biological oceanography supports basic research on the nature and 

distribution of life in the ocean and marine ecosystems as well as 
studies of interactions between organisms and the marine environment. 

The objectives of this program are to support research on: 
The kinds of organisms living in the ocean and their distribu

tions, behavior, interaction, and nutrition. 
Interactions between marine organisms and their environment. 
Functioning of marine ecosystems and developml'nt of simu

lation models that can predict the behavior of marine ecosvstems. 
Rates and mechanisms of transfer of metals and othe'r toxic 

substances into organisms and adaptations and tolerances of 
organisms and ecosystems to toxic substances and thermal stresses. 

BIOLOGICAL SCIENCES ______________________________________ $83, 100,000 

The Biological Sciences program supports research and research
related activities that have among their principal objectives: 

Advancing understanding of the structure-function relationships 
of biological molecules and their organization in cells which underlie 
the activities of living organisms. Such studies are especially pertinent 
for a full understanding of enzyme catalysis, energetics and 
metabolism. 

Advancing understanding of the properties and interactions of cells 
and their changes with time. This knowledge is fundamental for pro
viding insights into such complex problems as gene expression, the 
immune response, neural behavior, and aging. 

Advancing understanding of organisms and their interactions and 
organization at population, community and ecosystem levels. Insights 
from this research are applicable to environmental pollution, food pro
duction a?J-d the effective use of resources in energy production and 
conservatiOn. 

Within the broad scope of the programs presented in the following 
section, the environmental areas will receive a major increase in 
funding for population biology, tropical ecology anci evolution, the 
biological bases for the control of pests, and research needed to assess 
productivity and environmental impacts of energy production schemes. 
The support of research collections and genetic stock centers will be 
augmented. In the cell area, funding for biosynthesis, for assembly 
and function of organelles and for work on plant, animal and human 
cells will be increased. Major increases will be provided for research 
on molecular studies of enzymes to extend our nnderstandina of catal-

'"' 
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ysis and on mechanisms of photosyntheses and ener()'y capture and 
utilization in plants and microbes. b 

Cellular Biolo,qy 
Th~ program emphasizes research which will augment our under

standmg of how cellular components are organized to form a coordi
nated but flexible unit-the cell. We can think of different classes of 
cel.ls a.s being programmed to express certain capabilities. The broad 
obJectives arc to understand these programmed capabilities and the 
dynami~ control of their expression. They are promoted through re
SP;arch m thre.e primar,v !lreas: Genetics, which emphasizes mecha
ms~s of genetic transmis~Ion and expression; Developmental biology, 
\YhiCh focuses on mechamsms underlying cell changes in organisms as 
the,v pass fr<?m the embryonic t~ adult stat~; and Huma? Cell B_iology, 
whiCh exammes features of ammal cells m culture with special em-
phasis on human cells. . 

Ecology and Systematic Biology 
The progra:t.n encompass~s research to ?evelop a thorough knowl

edge o~ orgamsms, mechamsms of evolutwn, and ecological systems. 
Essentially all of t_he research in. systematics and ecology is oriented 
toward und~rstandmg the ecosystem and hence underpins our knowl
edge of en':Ironm~ntal changes associated with energy production. 
. An effective pohcy of energy production and utilization must take 
mto account the many factors that operate in the ecosystem. Assess
ment. of the c.onsequences o! disturb.ing natural systems, changing the 
physi.cal environment, or mtroducmg new or increased amounts of 
ch~n;Icals must be based on a knowledge of the plants and animals 
ongmally present an4 of the way in which these are influenced by 
each other and by envi.ronmental factors: Know. ledge pres~ntly avail
able has proved to be madequate, and will become mcreasmgly so as 
greater attention is given to solving the nation's energy problem. Con
sequently, an increase in the level of the collective research efforts 
described belmv is required to provide the framework from which 
cnerg:y and natural resource problems can be approached more 
effectively. 

~n Systematics \York will be done on the identification and charac
tcnzati?n of bio.tic diversity ~nd its. classificat.ion into higher order 
cat?go~:tes ~eflectmg t~e evolutiOnary mter-relationships of organisms. 
ObJectiVes m supportmg Systematics are to: 

Conti~ue balanced supp?rt. of resea~ch within the spectrum 
of orgamsms through descnptive, experimental, and populational 
approaches. 
. Fos~er proje<:ts carefu.lly. designed to sample endangered biotas 
I~cludmg ba~elme descr~ptive accounts focused on improving en
vironmental Impact studies. 

Expand the base of support for systematic collections and de
velop. a pla~ fo~ their management and utilization at a national 
l~v~l mcludmg mcre~s~d use of electronic data processing in pro
vidmg greater accessibility to the vast amounts of data available. 

In General Ecology, an understanding of the interactions of com
ponent species populations within various terrestrial and inland water 

31-373 0 - 74 - 2 
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ecosystems is emphasized. This includes population _ecology, com
munity interactions, and regulation of populations withm undisturbed 
and/or man-modified environments. The objectives of general ecology 
are to promote research on the : 

Dynamic attributes of the component species populations; regu
latory, behavioral, ecophysiological, and ecogenetic. 

Interactions between species populations with regard both to 
their biochemical basis and their adaptive significan.ce. 

Ecosystem dynamics, including the regulation of pest popula
tions in agro-ecosystems, and responses of natural ecosystems to 
manipulation, biogeochemistry~ and paleoecology. 

In ecosystem studies, data gathering and analysis cen~er abo_ut those 
things which together form systems-processes and variables m state. 
Studies of state variables are oriented toward the quantification of the 
amounts of commodities (e.g. nutrient elements, carbon, and water) 
present in the system, and how they are partitioned among compart
ments (e.g., plant and animal biomass, dead material, and soil water). 
Process studies deal primarily with the manner and magnitude of the 
flow of the commodities among the compartments and the physical and 
biological constraints which mediate the flow. 

Ecosystems are commonly classified according to their geographic 
location, the most prominent vegetation, and the amount of water 
present. The objectives of ecosystems research are to analyze the struc
ture and function of individual ecosystems and compare diverse eco
systems. From the study of system similarities principles will emerge 
,~hich form the core of ecosystem theory. Analysis of differences ca_n 
elucidate the nature and implications of specific adaptation and modi
fication of component parts or entire ecosystems to meet the constraints 
of a particular locale. 
111 olecular Biology 

Molecular Biology is concerned with the chem~ca1 and p~ysi~al pr_op
erties and complex interactwns of mo.lecules m~olved I_ll bwlogiCal 
function. At one end of the spectrum It deals with the Isolated and 
purified molecule, at the other with the aggregation of one or more 
classes of molecules into complex structures in an attempt to under
stand the mechanisms whereby cell structures achieve high degrees of 
internal order and coordinated function. Knowledge from this class 
of research relates directly to energy transduction and catalytic m~ch
anisms used by living organisms and ultimately should. find applica
tion in the development of innovative energy-conservmg processes. 
The objectives of the program are to: 

Acquire and interpret data to improve our understanding of the 
chemical interactions of macromolecules. 

Improve knowledge of biological catalysis, biochemical reac
tions, and the energetics of the associated chemical change. 

Advance instrumentation and analyses applicable to the study 
of macromolecular systems. 

Physiological Processes 
Metabolism constitutes the sum total of all processes of living orga

nisms involved in the building up and destruction of protoplasm. Each 
of the two phases of metabolism is individually important, but the 

pathways and physiologica~ ~echanisms by wh!ch these !?rocesses =:tre 
integrated and regulated withm cells and orgam~ms remam a~ elus~ve 
problem. Most metabolic processes involve chemic~l changes m W~ICh 
energy is provided for reactions and/ or synthe~IS of new matenals 
utilized in the repair of existing cells or the creatwn of new. cells. En
ergy is required also for such processes as growth, reproductiOn, moye
ment etc. The broad objectives of the program focus on research whiCh 
has the greatest potential for contributing to our k_nowledge of the 
physiological control and energetic processes associated with these 
phenomena. Such knowledge is required to obtain the maximum net 
energy yield from managed biological systems. . . 

The adaptiveness and remarkable efficien~y of bwlogi_cal ~ystems can 
be mimicked for innovative energy productiOn and utlhzatw~ schemes 
only if adequately understood. Two key examples may be given: u~e 
of biological nitrogenfixation can lead to reduced req.mr~ments form
trogen fertilizers and therefore a consequel!-t reductiOn m energy ~x
penditures required for the removal of mtrogen co~pounds whic_h 
accumulate in soil and water. Improved understandmg of the basis 
for differing efficiencies. of utilization of s?lar energy _by plants should 
contribute to reduction m the energy reqmred for agricultural produc
tion. 
Psychobiology and Neurobiology 

How does a homing pigeon find its way home~ Ho~:does .a. t;at 
learn to avoid poisoned bait~ How different are the cogrntlve. a)nhties 
of apes from those of man~ How can we solve problems reqmrmg the 
visualization of objects not physically present? How can we enhance 
children's learning abilities or the tec~niques used to t_each the;m ~ 
Increasing our knowledge of such beh~vwral phenomena Is the obJec
tive of the Psychobiology program, which supports field a~d labo:atory 
research of human and animal behavior. Such research IS leadmg ~o 
exciting new conceptions of the psychological proces.ses and p~ysi
ological mechanisms underlyi~g ~havio;, o.f ~he genet!~ and envir~m
mental determinants of behavwr m the mdividual and m the species, 
and of the role of behavior in adapting individuals to physical, bio
logical. and social aspects of their environment. 

Manhas ]ona been fascinated with the most complex, and probably 
least understo~d of his bodily structures, the brain. Since virtually 
all activities of the body are regulated or influenced by th~ nerv~:ms 
system, a fundamental un_derstanding of neural pro~esses IS of Jm
mt>nse importance. Neurobiology supports res~arch. which spans lev.els 
of inquiry from the subcellular to the behavwral m order to acqmre 
such understanding. The diversity in the level of inquiry is reflected 
in the broad array of methods and techniques, ~.g., nuc!ear magnetic 
resonance procedures, radiotracer and au!oradwgraphic t~chrnques, 
as well as organ and tissue culture techmqnes, ele?tron miCro.scopy, 
and spectroscopic techniques. New methods of surgical and _leswnmg 
procedures, electrophysiological recording t~chnigues, and miCrochem
ical procedures have been developed. Despite this broad base, neuro
biological research is coherent in its relatively narrow focus upon 
neural functions. 
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PIIYSICS ----------------------------------------------------- $43,600,000 
. The objective of the Physics research program is to continue to 
mcrease knowledge and understanding of the basic properties of 
fundamental forces and elementary constituents of matter. Emphasis 
1s placed on studies of the interactions of the very simplest constituents 
of matter, as a basis for understanding larger and more complicated 
sys~ems. These studies range from the elementary few-body inter
actJOns of particles and fields to the collective phenomena exhibited 
by large aggreg!l'tes of matter. Th~ answers which these investigations 
yield then provide the understandmg of phenomena basic to advances 
in other sciences, in engineering, and in technology, including energy-
related research. · 

A major increase in this program stems from increased support 
fo: user groups at the National Accelerator Laboratory ( N AL), the 
Clmton P. Anderson Meson Physics Facility (LAMPF) the Indiana 
Cyclotron, the Columbia-Nevis Synchrocyciotron and th~ Bates Elec
tron Linear Accelerat~r. Atomic physics research has spawned a few 
large groups. and .mstitutes, each devoterl to the various aspects of 
one field, whiCh will be supported. The Cornell Synchrotron will be 
upgraded to 15 Ge V and there will be improvements in the associated 
on-line computing facility. Energy-related research will be substan-
tially increased. · 
Elementary Particle Physics 
Th~ objective of ~he Foundation's program in Elementary Particle 

Physics IS to provide support for research directed toward under
sta~ding the J?lOSt fundamental laws of nature which govern the be
hav10r of partiCles and fields, the elementary constituents of all matter 
and manifestations of energy. 

The experimental study of three of the four basic forces which 
underli~ these fundamental laws-the strong, elPctromagnetic and 
weak-mvolves the search for new fundamental particles determina
~ion and classification o~ t~eir char~_tcteristic properties, a'nd uncover
mg. of the ~ym!lletry prmc~ple~ which govern their interactions. Ex
penment~_ttlon m the fiel? IS highly dependPnt upon the availability 
of very high.energy particle probes for the study of particle structure 
and mteract10ns. 
Intermediate Energy Physics 

In prior _Ye3;rs, this progr~m _was a part of the Nuclear Physics 
program. Significant crystalhzat10n of interest in this field and the 
development of new major facilities such as the Clinton P. Anderson 
Meson Physics. Facility (LAMP F), the Bates Electron Linear Accel
erator, the Indiana Cycl_otron, and th.e .Columbia-Nevis Synchrocyclo
tron have created specml opportumties for research which merits 
separate pr:ogr~I_H status beginning in FY 1975. 

The availability of these new facilities with intense beams of 
electrons, pro~ons, mesons, etc:, at intermediate energies, has opened 
up .new domams of research m fund3;mental laws of particle inter
act~o.n~, nuclea1: structure and dynamics, and atomic structure. The 
faci~Ities have m some cases outgrown capabilities of a single uni
versity and must be centered at national laboratories. Users groups 
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from universities now work away from their own campuses at these 
national or regional facilities. Requirements for support of users 
groups at such facilities and for the direct support of facilities are 
expected to increase considerably as they approach their optimum 
operation level. 
Nuclear Physics 

The Nuclear Physics program supports the experimental study of 
atomic nuclei and their interactions. The objective of this study is to 
establish their relationships with the basic forces of nature. Nuclear 
phenomena are rich in their diversity. Some are common to all stable 
nuclei; others appear only in small subsets of nuclei. Some are evi
dent at low excitation energies; others only at higher energies. In 
order to understand the rules . werning such phenomena a panoply 
of study methods must be used. The intrinsic complexity of nuclei, 
i.e., their many-particle interactions via complex forces, often re
quires that a given aspect of nuclear structure be viewed in di·. ·rse 
and complementary ways, if a definite understanding of the particular 
process is to be obtained. This is an essential attribute of nuclear 
physics investigations, and it explains the wide variety of nuclear 
reactions brought to bear on specific nuclear excitations. N-uclear 
phenomena are also rich in their potential applications. The Nuclear 
Physics program seeks to stimulate and encourage such applications. 

Atomic, Molecular, and Plasma Phyrrics 
This program's objective is to support research aimed at under

standing the laws governing matter at the atomic level and at increas
i~gly complex lev~ls of aggregation. At the atomic level, the proper
ties ?f atoms and Simple molecules are explored in the regime in which 
the mternal structure of the constituent nuclei does not play a signifi
cant role. More complex ag~regates of _molecl!les, with long-range 
coherence and order, are stud1ed as well, mvolvmg phenomena in the 
gaseous, plasma, and liquid states. 

_A broad and .varied pro~ram of experimental research, together 
with accompanymg theoretical research and calculations studies the 
fund!l'J?ental aspects of "extra-nuclear" physics over a br~ad range of 
cond_ItJOns and teml?eratures. Such studies have, at each level of com
plexity of matter, yielded dramat,c ~e'Y understanding of and control 
ov:er nature, and have spawned withm the last decade entire new 
smen:es (such as parts of chemical physics and laboratory astro
physics) and technologies (the laser). 
Theoretical Physics 
Th~ objective of this program is to promote a quantitative under

sta~dmg of the. b3;sic building blocks of all matter and of the way in 
whiCh these bmld1~g blocks determine the properties of all physical 
systems, from nuclei to stars. 

In his wo:k, the theoretical physicist tries to make sense out of 
t~e o~servatwns made by experimentalists in the laboratory. The 
t .eonst at~empts t<_> find a hypothesis about how nature behaves which 
fulll explam what Is obse_rved. He then uses the hypothesis to predict 
es e results of new experiments, which will test whether the hypoth-

es or theory represents a correct understanding of nature after 
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all. Thus, the theorist not only endeavors to interpret the cl.ues which 
nature has already provi~ed i~ the past, but also ylays an Import~nt 
role in suggesting new directwns :for research aimed at uncovermg 
new clues. 
Gra1'itational Physics 

Gravity, the :fourth basic :force und~rlying t~e :fundamental law.s 
of nature, is the weakest o:£ all :forces m the umverse, yet, paradoxi
callv, it is the only one of literally cosmic importance. Since gravity 
acts across unlimited distances, it controls the birth and death of 
stars, like our own sun, of the more exotic pulsars, and even of the 
vast collection of galaxies which make up the universe. The unde:
standing of gravity is therefore not only fundamental to a basic 
description of nature, but vital to uncovering both the past and 
future evolution of the cosmos. 

Gravitational physics ~s now in its most exciting phase since the 
time of Newton. Experimental measurements, both on the earth 
and in satellites, have finally begun to supply precise data document
ing the failure of Newton's classic theory. This in turn is enormously 
stimulating to theorists who work at interpreting these experimental 
advanees and extending the consequences to suggest new observations. 

This program has as its objectives the support of basic gravitational 
experiments and theory. The experiments involved measure non
~ewtonian gravitational phenomena, while the theoretical investiga
tions supported study the consequences of general relativity or other 
modern theories of gravity, the properties o:£ matter in enormous 
gravitational fields, and the cosmological effects of gravitational forces. 
CHEMISTRY ------------------------------------------------- $36, 100, 000 

The objective of the Foundation's Chemistry research program is to 
promote the understanding of the structures, properties, and chemical 
transformations of matter. By developing these concepts oil a molec
ular basis, chemistry provides a resource for other experimental sci
ences analogous to that provided bv mathematics for quantitative 
scientific thought. · 

In addition, it is by application of the knowledge gained from such 
basic research that, for example, the chemical industry is able to 
tailor molecules to control disease, alleviate pain, control fertility, and 
to increase the efficiency of energy conversion. 

The major increase in the Chemistry program is $9.2 million for 
new research that is specifically energy-related. 

The remaining increase will be used by individual investigators to 
replace obsolete equipment and to provide frontier-type instrumenta
tion for general use in outstanding chemistry departments. The in
crease also will permit an added emphasis on studies of liquids and 
solutions, and surface interactions. In addition, there will be an 
explicit increase in the general support of research concerned with 
improved understanding and better utilization of chemical catalysis. 
This support will consist of new research projects, as well as assist
ance in the acquisition of recently developed instrumentation for the 
characterization of catalytic surfaces. 

Much of our present technology is fundamentally de~endent on a 
knowledge of chemistry, since chemical reactions are, directly or in-
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directly, the principal source of energ-y for industrial processes. Many 
of the energy product.i~n and utilizatiOn processes currently employed, 
as well as those envisiOne~ for .the future, are strictly chemical in 
!1-ature,. ~ence, tf!e Foundatwn will place special emphasis on expand
n~g ex1stmg basic re~earch projects, and imtiating new ones, that bear 
Lhrectly o? the c~em~ca~ aspects of ~nergy yroduction, utilization and 
conserva~wn. This wlllmclude studies designed to uncover the molec
ular basis of energy producing reactions, to determine the role of 
rP;active int~rmediates, to obtain necessary thermodynamic data, to 
discover ~mtable ~atalysts, and to underst3;nd sepa~ation processes. 
New studies also will be made of electrochemiCal reactwns, both to dis
cover wholly new energy sources and to create the basic knowledge 
required to Improve existing battery and fuel cell systems. 
Chemical Thermodynamic8 
. This progr!lm is concerned with thermodynamic and other equilib

num properties of bulk matter. In that sense it does not deal directly 
with the preparation, structure, or chemical behavior of molecules 
except when equilibrium properties are of primary concern. ' 

The objectives of the program include: · 
Improved understanding of the energetics of chemical change; 
Acquisition of data and development of new theoretical ap

proaches which may lead to improved understanding of liquids 
and solutions; 

Advancing knowledge of solid-gas and solid-liquid interfaces, 
including the chemical reactions that are unique to interfaces; 
and 

Acquiring and interpreting data on the behavior of molten salts 
and other high temperature systems. 

(.Juantum Ohemi.~try 
This program includes the determination of electronic properties of 

molecules, radicals, and ions; quantum theory; atomic and molecular 
collisions; and energy transfer. 

The objectives of the program include the development of theory 
that will aid in the interpretation of experiments, suggest the direc
tion of new experiments; and provide reliable information on 
phenomena not easily accessible to direct experimentation. The pur
pose of the experimental research is to create new knowledge and 
understanding, at the most :fundamental level, about the electronic 
properties of molecules, radicals, and ions. 
0 hemical Dynamics 

Chemical dynamics is the study of matter while it is in the process 
of chemical change. Emphasis is on learning the rates at which reac
tions occur, the energies involved, and on understanding the factors 
'vhich affect these rates and energies. More specifically, the objectives 
of the program include: 

Measuring rates of reactions which have critical importance 
either in developing general laws of chemistry or in providing 
:fundamental data for other disciplines, such as biology or atmos
pheric sciences; 

Developing correlations between molecular structure and re
activity; 
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Understanding the influence of chemical environment, particu
larly solvents, energy sources and catalytic species, on the rate 
and products of chemical reactions; 

Developing theories of chemical reactivity which allow general
ization and prediction of chemical phenomena; and 

Discovering and developing new techniques, methods and in
struments to allow the above objectives to be achieved more effi
ciently and rigorously. 

Chemical Analysis 
Research in chemical analysis involves the development and discov

ery of chemical, physical, and instrumental procedures for determining 
the chemical composition of matter. 

The objectives of the program include: 
Developing a more fundamental understanding of separation 

processes so that existing methods can be refined and improved, 
and new methods can be discovered ; 

Deve.loping better methods for determining the chemical com
position of surfaces, including three dimensional analyses; 

Discovering more sensitive and versatile methods for analysis of 
trace amounts of metals; and 

Using computer techniques to deal with problems of sampling, 
data acquisition, and data interpretation for complex systems. 

Structural Chemistry 
Research in structural chemistry aims primarily at determining the 

geometrical relationship between the atoms that compose molecules. 
Such research is divided into three subfields: diffraction studies, 
stereo-chemistry and general molecular structure studies using non
diffraction methods. 

The objectives of research in structural chemistry include: 
Obtaining the basic data necessary to test theoretical molecular 

structural calculations and thereby to assist the theoretical chem
ist refine his methods ; 

Continuing to expand and correlate the experimental informa
tion required to understand and predict the chemical and physical 
properties of molecules: and 

Refining existing and developing new experimental techniques 
in order to meet the increasing need to elucidate the structure and 
properties of molecules that exist for only very short periods of 
time. Such molecules can be of great importance in furthering 
ou!' understanding of chemical reactivity, despite their transient 
existence. 

Synthetic Inorganic and Organometallic Chemi.~try 
Research efforts supported under this program include the prepara

tion of novel inorganic compounds for use as catalysts. This involves 
the discovery of the structural, energetic, and mechanistic considera
tions necessary for basing these syntheses on systematic approaches 
rather than hit and miss ones. 

The major objective of the program is to support research leading 
to the preparation and characterization of new organometallic com~ 
pounds. These compounds may be useful in chemotherapy or catalysis, 
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or they may serve as model compounds to aid in the understanding of 
the role of metals in living systems. 
Synthetic Organic and Natural Products Chemistry 

Research supported by this prog-ram area involves the synthesis and 
general chemistry of carbon-contaming compounds that originate from 
both man-made and natural sources. The chemistry involves primarily 
earbon and hydrogen compounds that may also contain oxygen, nitro
gen, halogens, sulfur and phosphorus. 

The objectives of the program include: 
Developing general synthetic methods for complex naturally 

occurring molecules; 
Understanding the relation between composition and chemical 

properties in order to tailor-make desirable properties; and 
Isolating and characterizing naturally occurring molecules and 

understanding and developing in 1Jitro processes paralleling or 
duplicating those in 1Jivo paths occurring in nature. 

Chemical Instrumentation 
This program activity assists universities and colleges in acquiring 

major items of chemical instrumentation that are judged to be essen
tial for conducting experimental research in chemistry. Whenever 
possible, the instruments are used by groups of investigators to ensure 
maximum use and avoid duplication. Typical types of equipment are: 
nuclear resonance spectrometers; ultraviolet, visible and infrared spec
trometers; diffractometers; electron spin resonance spectrometers; 
lasers; and electron and ion kinetic energy spectrometers. 

The primary objectives of the program are to ensure that major 
items of equipment that are essential for pioneering research in all 
branches of chemistry are available to qualified research groups, pri
marily in American universities and colleges, and to ensure that this 
equipment receives maximum utilization. 
ASTRONOMY ------------------------------------------------- $11, 200, 000 

The objectives of the Foundation's research support program in 
astronomy are to increase our understanding of the physical nature of 
the universe, the structure and behavior of stars, the objects and phe
nomena observed in deep space, and the make-up of the interstellar 
medium. To achieve these objectives, the Foundation provides support 
for: 

Solar system observations at optical and radio wavelengths and 
associated theoretical studies of the physical make-up and orbits 
of bodies in the solar vicinity. 

Studies of individual stars, aimed at understanding their in
terior structures and surface properties and their interactions with 
each other and with interstellar clouds. 

Fundamental measurements of positions, motions, distances and 
basic charactistics of stars and stellar groups. 

Theoretical and observational investigations of the large scale 
structure of our Galaxy and of distant objects out to the edge of 
the universe. 

Developments of instrumentation for advanced observational 
research in all portions of the spectrum, inclQding gamma-ray, 
optical, infrared, and radio. ' 
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Areas of increased emphases in FY 1975 include: 
Analysis of data from the December 1973 comet, Kohoutek. 
Studies of binary stars, nmv found to occur in many astronomi

cal situations. 
Further delineations of the mechanisms which lead to stellar 

explosions ("supernovae"). 
Detailed studies of interstellar regions where the interstellar 

molecules originate (X-ray and gamma-ray). 
:Millimeter, infrared, X-ray, and gamma-ray studies of our gal

axy. 
Increased development and use of more efficient instrumentation 

for existing telescopes. 
Solar System Astronomy 

The objective of the Foundation's research support program in 
Solar System Astronomy is to increase our understanding of the physi
cal nature of the sun, the planets and their satellites, the minor planets, 
the comets and meteors, and the solar wind constituting the inter
planetary medium. 

The major program areas are: 
Solar and planetary radio astronomy in the meter and longer 

wavelength range. 
Photometric, polarimetric, and spectroscopic observations of 

planetary atmospheres in the optical and infrared wavelength 
range. 

Laboratory investigations of atoms and molecules found in the 
atmospheres of the major planets under conditions of tempera
ture simulating those of the planetary surfaces and interiors. 

Observational and theoretical study of comets. 

Stars and Stellar Evolu;tion 
The goal of this program is to gain a better understanding of the 

physical structure and evolution of stars. Research sponsored by the 
program ranges from the determination of atomic and molecular prop
erties in the laboratory, through observation of stellar brightnesses and 
spectra and their variations, to theoretical and computer modeling of 
stellar atmospheres and interiors. AU electromagnetic radiation 
(gamma-rays, X-rays, ultraviolet, visible, infrared, and radio waves) 
is studied. Current research centers around the birth of stars as infra
red sources and the last stages of their life as planetary nebulae, novae 
and white dwarfs or as supernovae which produce neutron stars 
(observed as pulsars) or black holes (observable only by their gravi
tational fields). 
Stellar Systems and Motions 

The objective of this program is to improve the understanding of 
binary and multiple star systems and star clusters, emphasizing the 
field of astrometry. Astrometry is the measurement of precise posi
tions and motions of stars to determine stellar distanc<'S and their 
movement in our Galaxy. 

Another major element of this program is dynamical astronomy, 
which deals theoretically and observationally with the origin and 
evolution of stellar groups, on a scale small compared with a galaxy, 
and of planetary groupings around stars. 
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Galactic and Extragalactic Astronomy 
The principal objective of this program is to obtain increased knowl

edge of the interstellar medium, the Milky Way Galaxy, and distant 
galaxies and quasars. 

The support of research in the radio region of the spectrum is the 
major cost in the program, including support for individual scientists 
who may observe at National Observatories as well as for major 
instruments and scientists at particular universities or observatories. 

The most exciting radio work covers the discovery of radiation from 
interstellar and extragalactic molecules (which includes molecules not 
found occurring naturally on earth), determination of accurate posi
tions of sources by very long baseline techniques, identification of 
optical sources, and surveys which show the structure of our Galaxy. 
The long-term variability and polarization of radio sources require 
continuous observations over long time intervals. 

The optical program element supports research prog~ams which 
include cosmological studies of faint galaxies whose large red shifts 
indicate that they are near the edge of the observable universe, galactic 
distribution!? of different types of stars (especially observed from the 
southern hemisphere), physical characteristics of galaxies, supernovae, 
and metal abundance in the Galaxy. 

The gamma-ray, X-ray, and cosmic ray research is conducted almost 
entirely with equipment carried on balloons. The new detectors and 
methods have enabled investigators to find new sources and to plan 
expeditions to look for others. The balloon work is carried on in both 
hemispheres. 

The work on infrared sources continues; a variable X-ray source 
was identified recently by infrared techniques. Balloon, rocket and 
airplane based observations need to be continued and expanded. 
Astronomical In.~trumentation and Development 

This program seeks to develop new types of observational and data 
recording instrumentation and to provide coordination, both within 
and outside of the Foundation, of all instrument development appro
priate to astronomical studies. More specifically, the objectives of this 
program are as follows: 

To develop instrumentation required for conduct of advanced re
search by observational astronomers, who work today with the entire 

. spectrum of electromagnetic radiation and with particles as well. 
To support acquisition of instrumentation already successfully 

developed, so that as many astronomers as necessary may have access 
to state-of-the-art equi13ment. 

To foster feasibility and design studies of large or innovative in
struments. One example is to continue studies for a millimeter wave
]e~gth telescope to extend radio studies as efficiently as possible into 
this range of the electromagnetic spectrum. 
MATHEMATICAL SCIENCES __________________________________ $16, 600, 000 

The obj~ctives of the Mathematical Sciences research program are: 
To mc_rease man's knowle~ge of the mathematical sciences by 

the creation of new mathematical structures throuo-h the extension 
of extant mathematical theories and by further sh~dy and analysis 
of the relations which exist between them. 



To use mathematical knowledge for the better understanding 
of natural and societal phenomen.a by ~ppl:ring it to the ~olut~on 
of problems in the physical, socml, bwlogical, and engmeermg 
sciences. 

These two objectives span both core mathematics and applied math~
matics. Core mathematics gains insight and inspiration from the app~I
cations while the applications use the tools forged by core mathematics 
to bring better understanding to real world phenomena. In FY 1975, 
the Foundation will continue to provide balanced support over the 
major areas of core and applied mathematics. 

A high level of research activity is present in many areas of mathe
ma.tics. In core mathematics, differential geometry is an area of intense 
activity, and an increase in funding will ~e provide~ fo!' this are.a. 
Functional analysis and operator theory will also receive mcreases m 
funding, as will the qualitative theories of. differential equa~ions. Other 
dominant areas of current research are m algebra, especially group 
theory and number theory and these will also receive large increases in 
funding. . . . . . 

Interest in the a.pphcabon of mathematics to problems m the bi<?-
logical and social sc~ences in growing and will be enco~rage~ by addi
tional support. An Important aspect of the Mathematical sciences re
search program in FY 1975 is increased emphasis ~:m a.reas of mathe
matics that are germane to energy related research m many areas. ~or 
example control theory statistical mechanics optimization, modelmg, 
and the design of experi~ents are of relevance to the solution of ene~gy 
problems and require an underpinning of advanced mathematical 
knowledge and techniques. 
Classical Analysis and Geometry 

Although every part of mathematics has made its contribution to ~he 
physical sciences, this program, more than any other (except Apph~d 
Mathematics and Statistics), supports resea.rch in core matem~tiCs 
whose genesis generally lies in those sciences and which is potenti~lly 
more germane to the explication of their problems. Its objectiVes 
include: 

The study of the properties and behavior of solutions of ordi-
nary and partial differential ~quations. . . 

Discovery of new properties of geometric obJects and abstract 
manifolds. 

The investiaation of relationships between analysis and geom
etry; in particular, the relations. between s?lutio!ls of. partial 
differential equations and geometric (topological) mvanants. 

The study of complex functions in one and several variables .. 
The Classical Analysis program encompases not only the truly classi

cal areas of the theory of complex variables and differential equations, 
but also the more recently developed fields of Riemannian manif?lds, 
global analysis, harmonic analysis, dynamical systems and appro::nma
tion theory With the recent emergence of more powerful techmques, 
some long ~nsolved problems of "hard" analysis are now being settled. 

The Geometry program also has a broad scope. Euclidean ~e?me~ry 
has essentially vanished from the research scene, and the distmctwn 
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between research in geometry and research in analysis is sometimes 
hard to draw. Progress in geometry has also required results from 
topology and algebra. and, in its turn, has generated whole new sub
fields in these same areas. Geometry has also strongly influenced a 
wide range of applied areas, including the theory of relativity, statis
tical mechanics and control theory. 

The past year has witnessed an explosion of research in global 
analysis which involves studies of relations between the geometric 
properties of manifolds (surfaces) and the analysis of pa.rtial differen
tial equations on these manifolds. 

Much of the research in these programs provides a mathematical 
structure for .a wide va.riety of energy related research problems in 
other sciences, which are often formulated as systems of differential or 
integral equations. 

Topology and Foundations 
The objectives of this program are as follows: 

To describe and understand the structure of geometric mani
folds (geometric figures which can be described in the neighbor
hood of each point by a system of coordinates similar to those for 
Euclidean spaces). 

To discover new algebraic techniques for determining geometric 
structure and to simplify those which now exist. 

To understand the foundations of set theory, cardinal and 
ordinal number theory, and related areas of mathematics. 

To answer questions of decideability concerning various alge
braic structures. 

Topology is an offspring of geometry and has largely developed 
since the turn of the century. It is concerned with properties of geo
metric objects which are unaltered by continuous distortions. Such 
properties are very basic indeed, and this accounts for the importance 
of topology. Despite its abstract character, topology has contributed 
substantially to the other areas of mathematics and other sciences, in
cluding the development of very basic results in dynamical astronomy 
and important theorems on the qualitative nature of electric fields and 
flows of fluids. · 

The Foundations of Mathematics is a highly abstract subject which 
has to do w.ith logical processes and to the reduction of logical thought 
to the mampulation of symbols. Because of the esoteric nature of this 
subject one might think that it is far removed from having relevance 
to everyday life. But this is certainly not the case, as is evident from 
the fact that the reduction of mathematical reasoning to mechanical 
manipulatio!l of symbols acco_rdi~g. to definite rules prepared the way 
for t~e.creatwn o.f the electromc digital computer. Moreover, two math
Pmabcians ( Turmg and von Neumann) , steeped in mathematic logic 
are counted as the most important figures in the development of mod~ 
e_rn computers. The interplay between logicians and computer scien
tists continues. Logicians are interested in whether certain problems 
can b~ solved by computer algorithms. Computer scientists are inter
e~ted m t~e same question, as it relates to the realities imposed by spe
cific machmes. 
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Applied Mathematics and Statistics 
The objectives of this program are: 

To express in the terminology of mathematics phenomena which 
occur in man's physical and social environments, to deduce the 
mathematical consequences of this process, and then to reinter
pret the results of the real world. Effectively, this comes down to 
the application of mathematical techniques to real world phe
nomena as organized into the physical, biological, social, and en
gineering sciences. 

To develop, when necessary, new mathematical structures for 
the purpose of implementing the above procedure. 

To develop statistical techniques which are increasingly better 
suited to the analysis of observational and experimental data 
gleaned from physical and social phenomena. 

Research in Applied Mathematics is concerned with developing new 
mathematical knowledge which will contribute to finding solutions to 
many problems which have their origin in man's physical and social 
milieus. It will also be concerned with applying known mathematical 
theories in novel ways to the solution of such problems. The philosophi
cal (i.e., the non-experimental) aspects of physics, astronomy, engi
neering, and chemistry are expressed completely in mathematical 
terms, and it is to problems in these disciplines that mathematics has 
been, and is, largely applied. In recent years, with the advent of the 
computer, mathematical theories are emerging which are proving more 
and more successful in dealing with the biological and social sciences. 
Thus, projects will be supported in mathematical economics and mathe
matical biology, as well as in fluid mechanics, solid mechanics, dynami
cal systems, mathematical physics, control theory, differential game 
theory, optimization, mathematical programming, and operations 
research. 

A considerable proportion of these projects are related to energy 
research. Optimization, modelling, systems and control theory, sta
tistical mechanics and magneto-fluid dynamics are directly relevant to 
problems in utilization of current energy resources and the develop
ment of new sources of energy. 

Statistics is a well-established branch of the applications of mathe
matics. Research in this area is concerned basically with the theoreti
cal development and application of methods for 'extracting as much 
information as possible about a large number of events from knowl
edge of a limited number of such events. Statistics is an indispensable 
tool for the scientist and others in the analysis of data. Moreover, it 
is useful in the design of experiment. Its applications are manifold: 
in agriculture, medicine, insurance, industrial production, market re
search, sociological and demographic studies, and exprrimental work 
in engineering and the physical sciences. 

The design of experiments, interpretation of data, reliability and 
control theory, and applications are of releyance to energy related re
search in many scientific disciplines. 
Modern Analysis and Probability 

The objective of this program element is to: 
Attain a deeper understanding of the mathematical structures and 

objects which arise naturally out of the abstraction of concepts in 
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I?hysics, chemistr):, astronomy, an? ot~er sciences. Among the sub
f1elds of. math em~ tiC~ counted to ~e m this area are functional analysis, 
harmomc ~nalysis, l~near topological spaces, operator theory, topologi
cal dynamic~, ergodic theory, measure theory, and probability. 

Research m M?dern Analysis co~cerns itse_lf with investigations 
that depend heavily upon mathematical techmques which have been 
developed since the turn of the century. These techniques have evolved 
from somewhat more sophisticated notions of the basic tools of mathe
matic~ such as set tl~eory, function theory, integration, and the rather 
techmcal mathematical concept of "space". Still more recently, there 
has developed a tendency to use notions from other mathematical dis
ciplines in analysis. Extremely powerful techniques have emerged 
which are finding application in many phases of applied mathematics 
(especially questions on the behavior of solutions of differential equa
tions) and, particularly, quantum field theory. 

These elements will contribute to energy research. They include 
quantum field theory and other subareas of functional analysis rele
vant to physics and chemistry research related to energy problems. 
Algebra 

The objectives of the Algebra program are to: 
Obtain a deeper understanding of algebraic sets and arithmetic 

on abelian varieties. 
Solve the problem of resolution of singularities of varieties de

fined over fields· of non-zero characteristics. 
Dete~mine the structure of all finite groups. 
Contmue the progress on certain long-standing questions and 

conjectures in the theory numbers. 
Construct and exploit new algebraic techniques for applications 

to questions in mathematics and other sciences. 
Research in Algebra has been in ferment for a generation now, and 

some of the most important and exciting results in mathematics have 
been accomplished in this field within the last decade. Algebra is one 
of the oldest branches of mathematics, with significant conseq_uences 
flowing from it in every era. Attempts to solve algebraic equatwns in 
the early nineteenth century led to new concepts such as groups, rings, 
and fields, and it may now be said that the study of algebra is basically 
concerned with entities such as these, called algebraic structures. Group 
theory has long been central to research in algebra, and much of this 
research has been in the theory of finite groups. Foundation supported 
researchers have solved several long-standing problems involving finite 
groups_ an~ have paved th~ way fo~ new and vigorous research in this 
area. Sigmficant progress Is also bemg made in algebraic geometry and 
number theory. 

SOCIAL SCIENCES------------------------------------------- $28, 300, 000 

The principal objective of the Foundation's Social Sciences research 
programs is to foster the development of objectively verifiable knowl
edge about how human beings interact and about the functioning of 
societal organizations and institutions. 
Thes~ programs are almost unique in the United States in being 

re~ponsible for. the growth of fundamental knowledge in the social 
sciences that Will be applicable to the problems of tomorrow as well 
as of today. 
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For this reason, major efforts in all programs are directed toward 
the creation of new and more powerful methods of investigation and 
of general analytical tools. The attainment of more adeguate data bases 
is another objective, so that.findings will be more definitive and general
izable-and so that research costs will be more economical. 

Social Sciences programs also support problem-oriented efforts, in
cluding the development of social indicators, providing a base for con
tinuity in research on important social and economic problems. 

The six major program elements are discussed in detail below. In 
past years, scientific linguistics research had been supported under 
Anthropology, Social Psychology, Sociology, and Special Projects. 
Beginning in Fiscal Year 1974, all this support has been consolidated 
under the Special Projects Program, along with Geography and His
tory and Philosophy of Science. Fiscal Year 1973 estimates have been 
adjusted for comparability. 

·The highlights of increases for FY 1975 research projects are as 
:follows: 

Support of development o£ measures of social change (includ
ing effects of energy shortage and redistribution) ; 

Support of studies o£ language acquisition and the nature of 
lan~age. 

Substantial expansion of fundamental research to adapt and 
improve economic theory and measurement techniques for pur
poses of analyzing economic and energy-related problems. 

Support of work in international economies, particularly the 
linkages among national economies into a world system ; 

Support of U.S. participation in international collaborative 
scientific efforts, particularly in management sciences. 

Some examples o:l' the variety and significance o£ NSF supported 
research are described briefly in the following section. 

Anthropology 
The objective of the Anthropology program area is to obtain per

spective on human behavior over more than a million years in time and 
across the many varied cultures mankind has evolved, in order to have 
a better grounded science of ourselves and o:f our :fellow inhabitants of 
the world today. 
Economics 

The objective of the Economics program is to improve underst3;nd
ing of economic processes and the measurement of economic relatiOn
ships, especially where the results will be applicable to proble~s of 
general interest and importance. Economics has been outstandmgly 
successful in developing scientific analysis of social behavior. The Eco
nomics program will continue to assist investigators to develop and 
test new methods of measurement and new theoretical structures. 
It is almost unique among U.S. research sponsors in having this 
reponsibility. 
Sociology, Social Psychology, Social Indicators 

The objective of these program ele~ents is to i~crease on~ under
standing of the behavior of human b~m~s as they I~tera~t w~th ~ach 
other and of the :functioning of organizatiOns and socwtal mstitutiOns. 

Sodiology is concerned with scientific explanation of the nature and 
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?ehavio~ of orga?izat!ons and social institutions, including the fam
Ily, so~I~l stratificatiOn and mobility and population sizes and 
composition. ' 

Inter:person~l relations a.r": the su?ject of social psychological re
search, _mcludmg group decisiOn-makmg, communication and opinion 
and attitude change. ' 

Socia_! Indicators resear?h ~nvo_lves sociologists, social psychologists, 
;cono~nis~s and other ~peCiahsts IJ?- an e~ort to ~easure social change 
,t.s ~~Je:tivel.y as possi?le: A partiCu~ar. m~erest IS to add "quality o:f 
lif": ~Imens~?ns. to., existmg economic mdiCators, in order to permit 
wmghmg of social· costs. as well as costs which show up in the market 
transactiOns and can be directly measured in monetary terms. 
Political Science, La~o and Social Sciences 
. Scien~ific undcr~tanding .o~ the processes of government, including 
mternatwnal ~el~bon~, political disor_dcr and ~ta~ility, electoral sys
te!J?-S and administrative procedure~, IS the obJective o£ the Political 
~cience Program: In. recent years this program has stimulated increas
mg use of quanb~abve methods such as studies of factors related to 
the o~1tbreak o~ _viOlence and ~ar. Although development of general 
theones of pol~tical processe~ IS an exceedingly difficult task, because 
of the complexity of the subJect ~attc~·, progress is being made. 
. Th~ focu~ o~ t~e Law an~ S?cial ~ciences effort of the Foundation 
IS on I~1terdisciph~ary studies mvolvmg both lawyers and social psy
?hologists, economists, or other types of social scientists. The intention 
IS to accelerate the use of social scientific findings in the legal world 
and to use methods o£ research developed in the social sciences t~ 
study legal processes. An example is the analysis of trial processes by 

, techniques social psychologists have used to study small groups. 
Special Projects, Geography, History and Philosophy of Science 
~he o~jec~ive o:£. t~~ Special Projects program is to make possible 

soci3;l _scientific activities that cut across several disciplines or involve 
parbci_pants fro~ . many different institutions. It also s~pports the 
operatiOn of a limited number of specialized laboratories for exam
ric, computerized _management decision-making research' configura
tions. In cooperatiOn with the Office of Computing Activities this 
program encourages t~e development of next-generation software for 
use m manag~me?t science and economic analysis. Responsibility :for 
supp?rt of scwntific research on linquistics was consolidated into the 
Special Projects program in Fiscal Year 1974. 

The geography program is concerned with economic and social 
geography, including urban studies and reo-ional science. 

The History and Philosophy of Scienc~ element is directed toward 
an understanding of the fundamental nature and the processes of de
velopment of science and technology. 
Science Policy Research 

The objectives of ~cience Policy Research are (1) to improve the 
p~ocesses of conductmg and administering scientific research of all 
kmd~, an~ (2) to understan? t~e impact of science and technology on 
rublic pohcy. The p~og~am IS directed toward fundamental investiga
tiOns o~ long-term sig;nficanc~ and is not intended to participate di
rectly m current policy makmg. Emphasis is on interdisciplinary 
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studies o:f the operation o:f the s~ientific .co~mun~ty_, iJ?-cluding the 
allocation o:f resources, the dynamics of scientific .disciplmes~ and the 
ways in which scientific and technological discoveries come to mfluence 
:foreign and domestic policy. 
ENGINEERING ----------------------------------------------- $36, 900, 000 

Engineers and engin~ering play an unusually importa?t role in our 
technology-oriented soc~ety. Industry ~epends upon engmeers :for the 
development o:f innovative and competitive processes a~~ product~ as 
well as :for the reduction o:f hazardous working: conditiOns. ~o~I~ty 
depends upon engineers :for d~v_ising improved methods of utihzmg 
our natural resources, :for providmg new sources o:f energy, an~ £01: de
vising improved housing and transportation and commumcatwns 
systems. . . . . 

The objective of the Found~twn's engmee.rmg .resear~h progr.a~ IS 
to develop a better understandmg o:f the engmeermg prmCiple.s whiCh 
are common to or required :for the solution .of :f~ture technological and 
societal problems. The scope of the engmeermg research prog~am 
ranges :from the development o:f new data. and methodology requn:ed 
:for the introduction o:f new technology or Improvement o:f prod?c~Iv
ity, to understanding an~ mod.i:fying the impact of new an~ e~Istm_g 
technology on man and his.environment. Thus, the J!oun~.atwn sengi
neering research program mv<?lves all a~eas ?f engr~1eermg a?d tech
nology including civil, mechamcal, chemical, mdustrml, electncal, and 
aeronautical engineering. 

In addition to the support of a general rese.arc~ prog:ram, a n~mber 
o:f innovations have been introduced and are bemg given contmued 
emphasis in the Engineering program in FY 1975. Among these are: 

University-industry workshops. Thes~ workshops e~plo:e spe
cial areas of research interest, serve to Improve coordmatwn be
tween universities and industry and identify important research 
problems and opportunities. . 

Org.anized research areas. The.se are b~oa~ problem areas . m 
which there is a unique opportumty for high Imi?act through I!l
tensive coordination of research related to a giVen area or m 
which there is a serious void in information required to cope with 
a particular problem area. Often this void exists because of the 
fragmented nature of involved industrial groups or the lack of 
specific responsibility of ;any gover~ment agenc~. ~xamples of 
organized research areas mclude optical commumcatwn systems, 
food engineering, and wind engineering. 

Encouragement of young university researchers t~ devel?P r.e
search programs related to current problems. A speCial optiOn .m 
the Engineering Research Initiation Program, program permits 
young faculty members to carry out research .activities during the 
summers in a non-academic environment such as industry or some 
level of government activity. . . . 

The Foundation's FY 1975 engiheermg research program mvolves 
an increase o:f $8,400,000 over that allocated :for FY 1974. These :funds 
will enable the Foundation to increase the activities of research pro
O'rams which encourage greater interaction between universities and 
~dustry. The largest :fraction .of this in?rease will be u~ed to. place 
additional emphasis on theoretical, experimental and design oriented 
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studies which will provide the understanding .and data which will en
able industry to develop innovative processes that either reduce energy 
consumption or by-pass high energy consuming steps. Thus increased 
emphasis will be placed on such problems as the utilization of waste 
heat, catalysis, combustion, building design, plasma processes, conver
sion of waste organic material to usable energy, and on pollutant trans
port processes. The additional funds will also make possible increased 
emphasis on such important research areas as biomedical engineering, 
pattern recognition and processing, food engineering, high flux heat 
transfer, process engineering, noise control, .and construction manage
ment. 
Electrical Sciences and Analysis 

The objective of the Electrical Sciences and Analysis research pro
gram is to gain better understanding of the various phenomena re
lated to electrical sciences and systems. New discoveries and increased 
knowledge in electrical and optlcal sciences and system theory are o:f 
the utmost importance if research is to provide knowledge applicable 
to the highly complex problems o:f productivity, energy, generation, 
transportation, health services, communications, and others that 
plague our technologically dependent society. To meet this challenge, 
the program supports research in Control and Automation, Devices 
and Waves, Electrical and Optical Communications, and System The
ory and Applications. The research program includes studies in com
munication and information sciences, large scale networks, signal 
processing, control theory, automation systems, bioengineering, man
machine interactive systems, system analysis, modeling optimization, 
devices for communications, automation, electrical energy generation, 
nnd environmental systems, wave propagation and radiation. Orga
nized areas of coherent research with strong university-industry m
teraction are supported in the important areas of optical communica
tion systems and advanced automation. 
Engineering Chemistry and Energetics 

The objective of the Engineering Chemistry and Energetics pro
gram is to stimulate those basic disciplines that are directly and in
directly related to the technological development and economic vi
tality of major industries in the U.S. utilizing various forms of chem
ical and physical change. Appropriately selected, these changes in
fluence not only the development of new processes, the manufacture 
of new or improved products, and the abatement o:f environmental 
pollution, but also the means :for conserving energy an.d materials in 
actual or potential short supply. Research supporting this objective 
is provided through :four general areas and several organized areas. 
The general areas include Chemical Processes, Heat Transfer, Plasma 
Dynamics and Nuclear Engineering, and Thermodynamics and Mass 
Transfer. Added support to these programs is given by the key or
ganized research areas o:f Process Synthesis, Food Engineering, and 
Natural Resources Technology. 
11! echanics 

The objectives of the Mechanics research program are to generate 
knowledge required :for continued improvements in industrial and 
government activities related to construction, mechanical design and 
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processing, manufacturing, agricultural technology, w~ter supply and 
waste treatment, protection from natural hazards, environmental pro-
tection, energy and others. • . 

Support is provided through four sub-programs-Solid Mechamcs, 
Fluid Mechanics, Civil and Environmental Te~hnologyz and Indus
trial Technology, and through a number of speCial orgamz.ed resea~ch 
areas such as Wind Engineering, Technology Transfer m Machme 
Design, Ship Traffic Control, Compu~er. Based Technol<?gy Transfer, 
and Planning and Design of Tall Bmldmgs. These special effo.rts are 
closely coordinated with other Foundation. progr!l-ms. and with ac
tivities of other government agencies. Such coordlliatwn can. be ex
tremely important in ~r~a.s where the gener!l-1 c~>Verage of ongomg en
gineermg research activities can make specific mputs to mo~e focused 
programs such as utilizing wind engineering knowledge in wmd power 
generation studies ·which will be of benefit to the RANN program of 
wind energy conversion. 
MATERIALS RESEARCH-------------------------------------- $44, 200, 000 

The objective of the Foundation.'s Materials Re~earch program is to 
increase fundamental understandmg of the optical, chemiCal, mag
netic thermal, mechanical and electrical properties of materials so 
that the knowledge gained may be used to benefit !llankind .. New or 
improved materials will be needed to meet the Natwn's reqmrements 
for energy production, conversi?n, and transmissi?n, ~s. well as i~ ot~er 
fields. The Foundation provides support to mdiyidual. s~Ie~tists 
through its project research program as well as to mterdisciplmary 
groups through the Materials Research Laboratories (MRL) and the 
National Magnet Laboratory (NML). . . . 

The Foundation's FY 1975 program m Matenals R~search will e~
phasize research aimed at a microscopic understandmg of catalytic 
behavior, a predictive assessment of materials performanc~ is a com
plex environment, and the development of a now long-penod (1 sec) 
pulsed magnet capable of generating fields in ex~ess of ~00 kilog.au~s. 

The behavior of materials plays a central role m definmg the lnn~ts 
of efficiency and reliability of any energy conversion system. The aim 
of the energy related research included i~ this pr.ogram .is t~ d~velop 
a better understanding of those processes m matenals whiCh hmit per
formance of new systems. Examples of basic degradation _Processes 
which will be emphasized are fatigue, creep, fracture, corroswn, stress 
rupture and embrittlement. 

Materials also exhibit unique properties which can be exploi~d and 
improved if a better basic understanding is developed. These mclude 
the following: 

Superconductors with higher transition temperature and ease of 
fabrication. 

Solid state electrolytes for batteries or photovoltaic materials 
for solar energy converters. . 

Materials requiring- high temperature performance (ceramics 
and metals) for turbmes, coal conversion plants, and magnetohy
drodynamic (MHD) converters. 

Surface studies where better understanding would benefit cat
alysis development or brittle fracture control. 
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Th.ermodynami~s and ~inetics of reactions involving sulfides, 
hydndes and carbides whiCh could form in the environmentS pro
vided by advanced energy conversion systems. 

Ene_rgy related research is discussed more fully in the appropriate 
matenals research program elements. 

R~search at the Materials Research Laboratories by groups of in
vestigators w~o unde~take sustained interdisciplinary research in fore
fron~ areas will contmue to be encouraged. This thrust area research 
provided by MRL core support complements, but does not substitute 
for, traditional individual project support. 
Solid State and Low Temperature Physics 

This program provides support for research essential to the "back
bone" of our basic physical knowledge of materials, as well as for in
dividual and multidisciplinary efforts in challenging solid state science 
problem areas of special interest to the materials community. The ob
jective is to increase our basic knowledge in solid state and low tem
perature physics, in order to improve the foundation on which a better 
understanding of the synthesis, properties, and applications of mate
rials can be built. 
Engineering 111 aterials 

The objectiv:e of the Engineering Materials program is to develop 
an understandmg of the various processes that occur in materials and 
d.evelop physical concepts th.at m~y be app!ied to problems in mate
nals hmited areas. The Engmeermg Matermls program provides re
se~rc~ support needed ~o a?vance our und~rstanding of materials of 
scienbfic and technological Importance, their structure and properties 
and behavior under a variety of conditions. ' 
Solid State Chemistry and Polyme1' Science 

The program deals with basic research on synthesis and stmcture
prop<'rty relations in polymeric materials, and on the nature of defects, 
properties of surfaces, and other basic chemical phenomena in solids. 
The objective of this program is to increase our fundamental knowl
edge in solid state chemistry and polymer science in order to broaden 
the; foundation ?II ~hich a better understanding of the synthesis, prop
erties and apphcatwns of these materials can be built. 
National Magnet Laboratory 

The Francis Bitter National Magnet Laboratory (NML) continues 
t? be the world's leadi?g ~igh magnetic field lal_Joratory. The Founda
tion assum~d responsibility foy th.e core fundmg of this laboratory 
from the Air Force Office of Scientific Research in 1971. Fundamental 
research, applied research, and magnet development are carried out by 
the I~abor.ato:y's experience.d s~aff of scientists and engineers. The 
NML s ob.1ectives are: t<? mamtam ~strong versatile program of basic 
and_ apphed resea:ch m magnetism, superconductivity, magneto
optic.s, pl~s~a physics, and high resolution resonance spectroscopy; to 
~rovide VISitors and collaborators with not only the use of the facili
ties, but also the benefit of expert scientific and technical assistance 
nece~sary to setting up and carrying out their experiments; to provide 
qualified post-doctoral and graduate students an opportunity to work 
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in high magnetic field research ; and to design, develop and test the 
next generation of both pulsed and continuous high-field' magnets. 
111 aterials Research Laboratories 

Core support is provided by the Materials Research Laboratories 
(MRL) program to a number of major academic materials research 
labo~a~ories. A significant fraction of this support is devoted to the 
]WOVISion and the operation of central facilities, in which major equip
ment. is available for joint use to several investigators. Support is also 
provided for research projects directed at identifiable, broad problem 
areas, usually involving several faculty from different academic dis
ciplines. The development of such projects is strongly encouraged. 
Fmally, some support is provided for individual projects on topics 
most promising in further development of materials and materials
related research. The selection of the research problems remains the 
responsibility of the local laboratory management. The NSF's re
sponsibility through the MRL program is in supporting a balanced 
overall materials research effort based on the most effective individual 
laboratory contributions. Currently some 350 faculty, 70-80 post
doctoral associates and some 700 graduate students are partly 
supported. 

The primary scientific objective is to support research leading to the 
development of a better understanding and control of factors deter
mining the properties and the behavior of materials. Directly related 
to this fundamental objective is the more pragmatic one, namely the 
development of improved ways of applying such understanding to 
problems of importance in technology. It is recognized that many that 
many such problems present significant scientific challenge, and that 
a progressively increasing interdisciplinary involvement is needed for 
success in solving these. Such research provides students with a very 
broad exposure to the many aspects-both scientific and technologi
cal-of materials research. Some 50-60 percent of the total Federally 
funded academic materials research is carried out at the MRL's, and 
the core support represents some 40 percent of that. Therefore it is 
imperative that the core support program be properly balanced, as 
viewed on the national scale, over the whole spectrum from materials
related science through materials engineering. In developing such 
balance the views of the materials community are of primary im
portance, and are continuously sought. Changes in the level of support 
at the various MRL's will depend upon the extent to which each 
laboratory is successful in developing its research programs in com
petition with other laboratories, both within and outside the program. 

Synchrotron Radiation Facility 
The objective of this program is to provide support for the opera

tion and maintenance of a synchrotron radiation facility at Stanford 
University. The radiation pro?uced by the high energy .elec!ron~ cir
culating in the Stanford Positron Electron Asymmetric Rmg IS an 
extremely intense continuum of highly polarized, well-focused, nano
second bursts of photons. Such unique characteristics make possible 
experiments that are either il!lposs.ible or infeasible w!th co~ventional 
sources. This is the only fac1hty m the U.S. prod~cmg this type of 
radiation in the X-ray region of the electromagnetic spectrum. Syn-
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el.m~tr<?n radia~ion is not id.e~tifiable with a particular program or 
disciplme of s~Ience because It IS actually a probe which can be used to 
study matter m any of its forms. The facility is made available to 
qualified users on the basis of scientific merit. 
COl\IPUTING ACTIVITIES ------------------------------------ $11, 000, 000 

The Foundation's Computing Activities Program supports basic re
search in computer science and engineering, computer applications in 
research, and research studies on the technological aspects of society's 
use of computers. The objective is to gain an understanding of the 
basic principles u~d~rlying computing and discover procedures for 
applymg those prmciples. Even though enormous computing power 
is em~;>loyed daily, computer science is in its infancy. Discoveries by 
scientists will advance our knowledge of computer science while en
abling the nation to use computing more effectively in solving national 
problems. 

This program represents a balanced approach to basic computing 
research. Major emphasis is on the more fundamental aspects of com
puter science. and engineering, but support is also provided for the 
research reqmred to develop techniques to make the computer more re
sponsive to requirements of the other scientific disciplines. Studies and 
basic research are supported to identify technical solutions to general 
questions posed by wide-spread computerization in our society. 

The FY 1975 program provides an increase of $1.8 million over FY 
1974. Support is increased for research on computer systems and pro
grams which are more reliable and perform correctly in the presence 
of errors. Support for special projects is also increased for research 
on p~obl~ms in privacy and computer system security, the human
machme mterface, and energy-related research. 
Computer Science and Engineering 

This program is the only national program whose prime focus is 
the support of basic research in computer science. Proposals are con
sidered in three categories: fundamental computer science, software 
and programming systems, and the principles of computer systems de
sign. The objectives of this program include: 

The exploration and development of the underlying founda
tion and .structures of computer science. 

The dis~overy of principles governing the design of computer 
programmmg systems. 

The enhancement of the reliability, capacity and useability of 
computer systems through research on the design and organiza
tion of computer systems. 

001nputer Applications in Research 
. Th~ Computer Applications in Research Program's prime objective 
IS to ~ncrease sc~en.tific research capability through applications of in
c:easmgly S?P~Istlcated computer-based systems and resources. Spe
Cific emphasi~ IS placed on research leading to innovative applications 
of computatiOnal techniques and methodologies for improved ap
pro.aches. fo~ preparing scientific software. Support is given to studies 
which will Improve the potential of computer networking for science 
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research and will, in turn, improve the ability to share computational 
resources. Specific objectives include: . . 

Development of advanced computerized techmques for specific 
research applications. 

Development of procedures to improve the quality of computer 
software applicable rese~rch. . . . . 

Identification of pertment orgamzatwnal, pohtical and eco
nomic considerations which are required for the development of 
computer networks on a national level. 

Special Projects 
The purpose of the Special Projects program is to encourage the de

velopment of new fields of computer science research which are re
sponsive to problems and opportunities. arising from the widespre~d 
use of the computer. The ~esearch proJects a_nd explor~to:y _studies 
will streno-then the foundatiOns of computer science as a disciplme and 
help mak~ the computer a more responsive tool for meeting social 
needs. The goals of the program are: 

To improve understanding of the potential benefits and dan
gers that the use of the computer is having on organizations and 
individuals in society. . . . 

To stimulate new areas of basic computer science research moti-
vated by new uses of the computer. 

2. NATIONAL AND SPECIAL RESEARCH PROGRAMS.-.---- $86, 000, 000 

Authorization, fiscal year 1975 

National Research Programs: 
Global Atmospheric Research Program _______________________ $4, 000, 000 
International Decade of Ocean Exploration ___________________ 15, 500, 000 
Ocean Sediment Coring Program _____________________________ 11, 000, 000 
Arctic Research Program____________________________________ 3, 500, 000 
U.S. Antarctic Research Program ____________________________ 25, 800, 000 
Oceanographic Facilities and Support_ _______________________ 15, 000, 000 

Subtotal ------------------------------------------------- 74,800,000 
Special Research Programs : 

Science and Technology Policy Research ______________________ $1, 500, 000 
Energy R. & D. Policy Research_____________________________ 4, 500, 000 
National R. & D. Assessment Program________________________ 3, 000, 000 
Experimental R. & D. Incentives Program_____________________ 2, 200, 000 

Subtotal ------------------------------------------------- 11,200,000 

Total ---------------------------------------------------- 86,000,000 

Research supported by t~e.~ational m;d ~peci3:l ~es~arch Programs 
covers a wide range of activities and s~1rntific disci_plmes. ~hese ~ro
grams are coordinated efforts, each designed to achwve specific obJ~C
tives. The programs are char~cteriz~d gener:al1y by the extensive 
involvement of program staff m their plannmg, manageme1_1t, and 
coordination. Many include a logistic component, and must mvolve 
some element of international cooperation. 

NATIONAl~ RESEARCH PROGRAMS 

The Global Atmospheric Research Program will be concerned with 
studies of the physical processes in the troposphere and stratosphere, 
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in order to gain a _better l!nderstanding of transient behavior of the 
atmosphere as mamfested m large-scale fluctuations and of the factors 
that determine the statistical properties of the general circulation of 
the atmosp~ere. Increased research efforts will be required in the 
planned regwnal subprograms of GARP as well as in climate studies. 
. The Internati~mal Decade of Ocean Exploration program is mov
mg forward, with research emphases on the quality of the marine 
environment, the resources of the ocean, and the role of ocean processes 
in weather and climate. 

T~c. Oc~an Sedi!llent Coring l~rogram. i~ m<?ving toward greater 
participatiOn and mcreased fundmg participatiOn by other nations. 
The a~o.unt recommended. for this program in FY 1975 assumes that 
an ad~htwnal $1,000,00~ will be contributed by a foreign participant. 

As m the two precedmg years, emphasis in FY 1975 in the Arctic 
Research Progra~ will be o~ the J\rctic Ice Dynamics ,Joint Experi
mer:t. The Man-m-the-Arctlc proJect replaces the Tundra Biome 
proJect as the second largest effort in this program. 

By the end of t?e 1973-74 austral season, the U.S. Antarctic Re
search Pr<;>gram. will have three new LC-130 aircraft; the new South 
Pole StatiOn Will b~ nearing completion; and the USNS Eltanin, 
operated. by Argentma on a shared-cost basis, will be available for 
researcl; m th_e ~ou~hern ocea~. Emphasi~ in FY 1975 will be on three 
I_arge, mterdisciplmary proJects, but mcreased attention will be 
fo_cused on meteor?logy and oceanography, the latter in cooperation 
with the InternatiOnal Decade of Ocean Exploration proaram. 
~ Increased budgets for Oceanographic Facilities and Suppgrt in both 

I< Y. 1974 and F! 1975 ?ver FY 1973 will assure the maintenance of 
a VIable academic fleet m support of the Nation's oceanographic re
search program. 

SPECIAL RESEARCH PROGRAMS 

Th~ Scienc~ an~ Technology _Poli~y R~search program, in assisting 
the Director m his role as President s SCience Adviser and Chairman 
of '_l'he Federal Council for ~cience and Technology under Reorgani
zatiOn Plan No. ~ of 1973_, will co~centrate on studies of the processes 
and methodologies of science pohcy formulation as well as special 
analyses of problem areas, data gathering and assessing the impacts 
of potential policy options. ' 

In or~er to assist the Director, NSF to carry out his role in the en
ergy _pohcy area, the Energy R. & D. Policy Research program will em
r:lmsize the development and analysis in a systems framework of na
tional _R. & D. energy goals and strategies. Background studies data 
collect~on and ad hoc analytical studies of topical energy-relat~d is
S~les will be conducted. Support, guidance, and analyses will be pro
VIded to the Executive Office of the President and the Federal Energy 
Office. An amount of $4,500,000 is included in the Foundation's pro
gram fo! tho~e efforts. which fill an important need for the develop
m~nt of m~elligent natwnal energy policies and strategies. 

TheN atwna~ R. & D. Ass~ssment program will begin to capitalize on 
e_fforts. to prov.Ide ~yst~matic state-of-the-art studies describing rela
tiOnships and Imphcatwns, and determination of hiah priority areas 
for research that took place during the first two year~ of the Program. 



Concentration in FY 1'975 will be on studies to fill critical gaps in 
policy relevant data, information, and understanding .. 

Major emphasis in the Experimental R. &D. Incentives (RD~) pro
gram will be initiated in FY 1973 and FY 1974. These experiments 
deal with ways to help cities to take timely advantage of ne'Y advan.ces 
in technology, and incentives that can speed the process of ~nnovati.on 
in areas such as the clinical testing of newly developed medical eqmp
ment and others. RDI will also initiate additional base line, compara
tive and evaluate studies to support ongoing experiments, monitor and 
evaluate natural experiments and disseminate results. 

NATIONAL RESEARCH PROGRAMS 

GLOBAL ATMOSPHERIC RESEARCH PROGRAM (GARP) ----- $4, 000,000 

The overall objectives of this program are to study those. physical 
processes in the troposphere and stratosphere that are essential for an 
understanding of: . . 

The transient behavior of the atmosphere as mamfested m the 
large-scale fluctuations. 

The factors that determine the statistical properties of the gen
eral circulation of the atmosphere. 

The successful attainment of the above objectives would lead to more 
accurate and longer-_range 'Yeather. forecast~ ~1!-d to a bette.r under
standing of the physical basis of climate. U~Ih~mg weather I~for~a
tion particularly forecasts, rather than designmg out or engmeermg 
aro~nd the weather, could be worth many ~illions of dollars per y~ar. 

GARP is interdisciplinary in nature, usmg talent from many scien
tific disciplines. Seven agencies (AEC, DOC, DOD, DOT, ~PA, 
NASA, NSF) are contr~buting .f~nds ~o the program. The Natio"f!-al 
Oceanic and Atmosphenc Admimstratwn (NOAA) has been desig
nated as lead agency for coordination. The N ~tion~l Science F.ounda
tion has responsibilities to (1) support the umversity com.mumty and 
NCAR in their GARP efforts and (2) support the Observmg S~stems 
Simulation Experiments ( OSSE) that are requi_red for evaluation of 
observing subsystems in t~rr_n~ of accuracy, density, and frequency of 
observations. The responsibility for OSSE has been delegated to the 
National Center for Atmospheric Research (NCAR). . . 

The success of GARP is dependent in large measure ?n umve_rsity 
participatio~ in the program .. Th~ major ro~e of the .N ati?nal ~Cle~ce 
Foundation IS to focus the scientific expertise of umversity scientists 
on the problems being addressed by G ARP. . . 

Although the observational phase of the GA~P Atlantic TropiCal 
Experiment (GATE) will be completed early m FY 1975, a lar~e 
number of researchers who did not participate in the field phase will 
need to analyze and use the da.ta. Also increased research is r~quired 
in the planned regional subprograms of GARP such as the Air.Mass 
Transformation Experiment ( AMTEX), the Mons?on Experime~t 
(MONEX) and the Polar Experiment (POLEX). Fmally, there will 
be an increasing effort in clima.te studies. 
INTERNATIONAL DECADE OF OCEAN EXPLORATION _______ $15,500,000 

Responsibility for the planning, management, and support of .the 
United States' role in the International Decade of Ocean Exploratwn, 
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the acceleration phase of the Intergovernmental Oceanographic Com
mission's Long-Term and Expanded Program of Oceanic Research, 
was assigned to the National Science Foundation in 1969. Research 
projects are designed to improve understanding of the influence of the 
ocean on man's activities and his impact on the marine environment. 
The four programs and their objectives are: 
Environmental F01'ecasting 

The objective of the environmental forecasting program is to pro
vide the scientific basis for improved oceanographic and atmo~pheric 
forecasts. Research projects include: 

The North Pacific Experiment (NORPAX). NORPAX is a study 
of large-scale, long-period, ocean-atmosphere coupling in the North 
Pacific Ocean. Sea-surface temperature anomalies in the mid-latitudes 
of the Pacific Ocean have been related to winter conditions over North 
America. To better understand these phenomena, and hence produce 
improved seasonal forecasts, research is proceeding in five areas: ( i) 
statistical studies of historical data, ( ii) monitoring of indices of 
dynamic processes using moored buoys, island stations and ships of 
opportunity, (iii) experiments in the physical processes of air-sea 
interaction in the central North Pacific Ocean, ( iv) theoretical studies 
such as mixed-layer formation and regional numerical modeling, and 
(v) complementary efforts to develop satellite techniques and a com
prehensive ocean model for use in global climate modeling. A first 
attempt to determine the heat, moisture, and momentum fluxes of the 
surface layer of the North Pacific Ocean in winter will take place in 
earlv 1974. 

Climate: Long Range Investigation, Mapping and Prediction Proj
ect (CLIMAP). CLIMAP is a study of climatic changes as indicated 
by the faunal record contained in deep-sea sediment cores. These rec
ords can be statistically interpreted to show changes in environmental 
parameters such as sea surface temperatures. CLIMAP provides data 
essential for evaluating man-induced environmental changes such as 
those resulting from the release of C02 into the atmosphere from the 
burning of fossil fuel. 

Mid-Ocean Dynamics Experiment (MODE). This is a major theo
retical and experimental effort to describe and develop numerical 
models of medium-scale dynamic processes such as oceanic eddies, and 
to assess their role in ocean circulation and global climate. In 1973, 
United States and United Kingdom scientists carried out .a four
month field experiment using two aircraft and six ships. 

International Southern Ocean Studies (ISOS). ISOS, to begin in 
FY 1974, focuses on oceanographic processes of the Southern Ocean 
and their role in weather and climate. These processes include the for
mation of bottom and intermediate waters .and the exchange of water 
between the oceans affected by the circumpolar current. ISOS is to be 
conducted jointly by scientists from the United States, Norway, the 
United Kingdom, and Argentina. 
En1Jironmental Quality 

This program has two major elements-research on the physical
chemical processes that transport and mix pollutants in the ocean, and 
research on the deleterious effects of pollutants on marine life. Objec-



40 

tives are to understand oceanic mixing processes, the transport of pol
lutants into the ocean and within ecosystems, the effect of pollutants 
on individual marine organisms, and the effect of pollutants on marine 
ecosystems. 

The oceanic mixing studies .are a continuing effort to measure the 
levels of elements and compounds in the open ocean that indicate the 
rate of movement of substances in the 'vater column. This Geochemical 
Ocean Sections Study ( GEOSECS), started in 1971 after one and one
half years of preparation, consists of north-south transects of the 
Atlantic and Pacific Oceans, and will involve three additional years 
of analytical laboratory work. The Atlantic transect, completed in 
April of 1973, was highly successful from the viewpoint of the sig
nificance and precision of the data collected. The Pacific transect IS 
taking place between August 23, 1973, and May 1974, and involves 
thirty investigators from fifteen institutions. 

The pollutant transport and tmnsfer studies consist of individual 
research projects on the routes by which various chemical pollutants 
reach the ocean. These studies include investigations of the mecha
nisms by which pollutants are moved up the marine food chain. Nine 
scientific investigators from nine institutions are involved in the 
studies. 

Another group of investigators is studying the effects of chemical 
pollutants on specific levels of marine life. The goal of these studies 
is to understand the way in which low levels of pollutants, acting over 
different lengths of time, harm vital functions of organisms .and even
tually destroy them. Nine projects, based at five institutions, were ini
tiated in FY 1973. 

The key element in the study of the effects of pollutants on marine 
ecosystems is the Controlled Ecosystem Pollution Experiment 
(CEPEX). CEPEX is designed to determine whether low levels of 
pollutants, acting over long periods of time, have a harmful effect on 
marine communities. To accomplish this research, scientists intend to 
study entire ecosystems which are enclosed in huge plastic bags in their 
natural environment. CEPEX involves nine investigators at four 
institutions. 

The accelerated development and use of fossil fuels (coal, crude and 
shale oils) as energy sources will introduce into the atmospheric (sub
sequently, oceanic) environment new pollutants and higher concentra
tions of current pollutants (e.g., mercury, lead, arsenic and uranium). 
The new or additional pollutants, whose identities and impact on 
marine ecosystems are little known, include beryllium, selenium, 
fluorine, and their derivatives; toxic nitrogen and sulfur heterocycles; 
and polynuclear and other carcinogenic hydrocarbons. In FY 1975, 
a new energy-related research program in the characterization and 
measurement of fossil-fuel pollutants in the marine environment is 
planned. It is envisaged that this new program will be developed along 
the following lines : 

( 1) A workshop to establish research priorities. 
(2) Development and application of methods to characterize 

new pollutants in the marine environment. 
(3) Development of quality assurances for baseline measuring 

activities. 
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( 4) Baseline data research-regional and world-wide 
.(b5) . Development and applicatiOn of models to predi~t the dis

tri ut10n of pollutants in marine ecosystems. 
Seabed Assessment 

Three major projects are directed toward the assessment of seabed 
resources: 

Th_e continental margin studies involve the basic geological and o-eo
physical rese3;rch ne?essary to evaluate the mineral and petroleu~ re
so~rce. potential of m~portan!, UfolSUrveyed continental margins. The 
obJective. of the margm studies Is to provide the bathymetric sedi
mentologiCal,_ and structural data needed to guide the efforts 'of re
s~mrce geologists. Su:veys of the southeastern and southwestern Atlan
tic contmen~al margms were started in FY 1972. 
R~search m~o the role ?f mid-ocean ridges and ocean margin sub

~uctw~ zones m the gm;esi~ of useful metallic ore formations will con
t~nue m FY 1975. ObJectiv":s are to detect metal enrichment at the 
ndges, to define the mechamsms of transport away from the ridges 
and to de~ect furt~er metal enrichment at the subduction zones and 
assess t_hmr potential to generate massive ore bodies. 

Studies of the processes involved in the formation and distribution 
of mangane~e nodul~s! based on research priorities recommended by a 
comprehensiVe defimtwn study completed in FY 1974 wi"ll conti"n 
in FY 1975. ' ue 
. E~ergy-related aspects of ~argin studies include geophysical exam
mab_on of deep stru(:tures m the southwest corner of the Gulf of 
Mexico. and tlnck s_edi~nent deposits of the Amazon River Delta and 
u_rgradmg of t?e seiSmic :eflec,tion capability of oceanographic institu
tion~ . to I~entl~y potential srt0:s of petrol~um and n~tural gas. In 
addi~IOn;..,research Is st~pported m t~e g~ne~Js and locatiOn of deep-sea 
n:ant-anLe nodules whiCh alw contam sJo-mficant quantities of copper 
mckel, and coba~t which will contribute to our knowledge of non-fuel 
resources essentral to the energy-producing system. 
Living Resourraes 
. The_ objective ?f this program i_s to ~etermine the processes and rela
~wnships tha~ exist bet~een the bwlogi?al aspe?ts of marine organisms 
,t_nd the chermcal. physical, and geologrcal environment in which they 
hve. The progra!ll emphasizes marine ecosystems research through the 
Coastal Upwellmg Ecosy~tems Analysis (CUEA) project. CUEA 
seeks to understan_d the biological and physical factors that govern 
the ?oas~al upw~llmg ecosystem. so that changes can be predicted by 
fol!Omtormg sp~Ific oceanographic or meteorological variables. A ma
JOr field ~xpen~ent, JOINT-I, involving the United States and six 
o
1
ther n~twns, will take place off the northwest coast of Africa during 

t re sprmg of 1974. 
General Support 
~he objective of the support program is to ensure rapid communi

~atron o~ data and results to appropriate government agencies and the 
mternatwnal community, and to plan for participation in IDOE 
programs by other nations. 
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OCEAN SEDIMENT CORING PROGRAM _______________________ $11, 000, 000 

The objective o£ the Ocean Sediment Coring program (OSCP) is 
to help determine the origin and geologic history o£ the ocean basins 
by making available £or study samples obtained by drilling into the 
ocean floor. 

The OSCP is achieving this objective primarily through the activ
ities o£ the Deep Sea Drilling Project, a program managed by the 
Scripps Institution o£ Oceanography and funded by the N at10nal 
Science Foundation through a contract with the University o£ 
California. 

The research ship Glomar Challenger, specially equipped to drill 
and core at ocean depths o£ 25,000 feet £rom the ocean surface, has been 
recovering samples o£ subsea sediments and rocks since August 1968. 
As o£ January 1, 1974, 33 cruises had been completed, each o£ about 
two months duration, and cores had been obtained £rom 468 holes at 
318 sites in the Atlantic, Pacific, and Indian Oceans, as well as in the 
Mediterranean, Caribbean, Bering, and Red Seas, the Gulf o£ Mexico, 
and in antarctic waters. During these cruises, 352 scientists, in
cluding 113 £rom 22 foreign countries, participated in the shipboard 
laboratory analysis o£ the samples. The results o£ the shipboard and 
initial shore-based studies have been published in the Initial Reports 
of the Deep Sea Drilling Project, a volume o£ which is compiled a£.ter 
the completion o£ preliminary analyses o£ the data £rom each crmse. 

The cores are stored in refrigerated repositories in California 
(Scripps Institution o£ Oceanography) and. New York. (Lam<?nt
Doherty Geological Observatory) and are available to quahfied sCien
tists £or more detailed investigations. To date, OSCP samples have 
been distributed to more than 300 scientists working on more than 200 
separate research projects. . . . 

The general reconnaissance o£ mmeral resources contamed m s~a
bed sediments is providing a broad evaluat!on o£ the global sub~ea dis
tribution o£ hydrocarbons. New areas o£ 01l and gas accumulatiOn are 
detected through constant monitoring by shipboard instruments fol
lowed by more thorough core analyses in shore-based laboratories. J?e
velopment o£ advanced drilling and coring techniques, many o£ '~hiCh 
have been adopted by commercial petroleum producers, remams a 
continuing effort o£ the OSCP. 
ARCTIC RESEARCH PROGRAM-------------------------------- $3, 500, 000 

The principal efforts o£ the Arctic Research Program are currently 
directed toward the following objectives: . . . . 

Improving the understanding: o£ the arctic pack Ice, mcludmg 
its impact on ocean transportatiOn and offsh<?re and coastal zone 
activities and its influence on weather and chmate; 

Increasin<T the knowled<Te o£ solar-terrestrial interactions in the 
Arctic and their effect on ~ommunications and global electromag-
netic phenomena ; . . 

Obtaining information on the dehcately balanced arctic ~c?~ys
tem and predicting its respons.e to resource deyelopment activities; 

Increasing the understandm~ o£ adapt3;t10nal an~ struc~ural 
problems o£ the rapidly changmg economic and social environ
ment o£ arctic Alaska. 
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As the lead agency £or the extension o£ Federal arctic research, the 
Foundation funds research that lies outside the interests o£ mission 
agencies. These projects are generally interdisciplinary and multi-in
stitutional. The Foundation also provides £or the exchange o£ research 
plans and data with other nations sharing common interests in the 
Arctic. NSF also chairs the Interagency Arctic Research Coordinating 
Committee (IARCC), which coordinates the research programs and 
logistic support requirements o£ the eleven Federal agencies in,volved 
in arctic research. 

The main research activities o£ the program are: the Arctic Ice Dy
namics Joint Experiment ( AIDJEX) ~ a comprehensive study o£ sea
ice £ormation and movement and air-ice-ocean interactions; the Man
in-the-Arctic project, a socioeconomic study o£ Alaska; a follow-on to 
the Tundra Biome project, a study o£ temperature-sensitive soils and 
flora in the Arctic; and the Greenland Ice Sheet Project, a study o£ 
prior environmental conditions and o£ the flow dynamics o£ the ice 
sheet. 

The Arctic Ice Dynamics Joint Experiment (AIDJEX) will pro
vide an increased capability to predict ice motion and deformation 
and their effects on shipping and off -shore facilities; the Tundra Biome 
studies will provide data to assist in managing and controlling the 
ecological effects o£ north slope petroleum development; and the anal
ysis o£ Greenland ice cores will contribute information on the pro
duction and global distribution o£ combustion by-products. In addi
tion, the efforts in the Economic and Social Sciences program focus on 
economic and social changes in Alaska resulting £rom petroleum de
velopment and production. 
Upper Atmospheric Sciences 

The objective o£ the arctic program in upper atmospheric sciences 
is to obtain high-latitude data on solar-terrestrial effects and to com
plement and extend the research being conducted at Siple Station in 
Antarctica. The interactions between the solar wind and the earth's 
magnetic and charged-particle fields are studies with balloon-borne 
and ground-based instruments. Simultaneous and coordinated observa
tions o£ events at the northern and southern ends o£ the magnetic field 
lines greatly enhance the scientific value o£ the investigations. The 
source o£ auroral particles is also investigated by measurement o£ 
helium-isotope ratios in auroral displays. 
Ocean Sciences and Meteorology 

The principal activity in this program is the Arctic Ice Dynamics 
Joint Experiment (AIDJEX), a multidisciplinary, international ef
fort to investigate the dynamic response of the pack ice to the forces 
exerted by the atmosphere and the underlying ocean. The ultimate 
objective is to develop mathematical models for predicting the inter
actions of the fields of motion of the atmosphere, the pack Ice and the 
o.cean on the basis of data £rom a simple network o£ observing sta
twns: The experiment, to be conducted in the central region of the 
A~ct.IC Ocean, requires simultaneous measurements of all the principal 
dnvmg forces, as well as deformations occurring, over a network of 
f~mr manned stations and a surrounding network of automatic sta
tions. The entire array will be operated for a full year in order to 
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sample all seasonal conditions. Although aimed primarily at un~er
standing and predicting ice movement and deformation, the umque 
design of the experiment also permits investigation of fundamental 
problems of air-sea interaction that apply to other oceans. 

The project is jointly funded by several U.S. and Canadian agen
cies, including the National Science Foundation, the Office of Naval 
Research, the National Aeronautics and Space Administration, the 
National Oceanic and Atmospheric Administration, and the Maritime 
Administration in the U.S.A., and the Department of Energy, Mines 
and Resources and the Department of the Environment in Canada, 
Foreign participation will also include Japan and possibly the 
U.S.S.R. 

The AIDJEX project will provide information for better predic-
tion of arctic weather and ice conditions, including ice motion an.d 
defol'mation, and their effects on shipping and off-shore facilities. 
AIDJEX data will also be useful for study of the environmental 
problems related to petroleum production on the northern continental 
shelf. 
Earth Sciences and Glaciology 
· The major effort of the program is a study of the Greenland Ice 
Sheet and reconstruction of past climate variations from the records 
of climatic and atmospheric conditions "stored" within the ice. Field 
programs include core drilling on the Greenland ice cap, surface 
measurements of chemical and physical characteristics, and airborne 
sounding of ice thickness and subsurface features. Data are obtained 
for theoretical modeling of ice-sheet properties. Ice samples are ana
lyzed in U.S., Danish, and Swiss laboratories in this international 
effort. 

The objectives are to obtain and interpret a record of prior environ-
mental conditions, and to understand the dynamics and response of 
the ice sheet to such conditions. Such analysis can provide information 
on the causes and effects of ice ages and less severe climatic fluctu
ations, and assist in assessing the effects o£ man's activities on climate. 

Biology 
The principal effort of the biology program is the follow-on to the 

five-year Tundra Biome Project. This multidisciplinary, integrated, 
cooperative project used a total ecosystem approach to obtain data 
for the development of mathematical models of temperature-sensitive 
soils in the Arctic. A principal objective of the Tundra Biome Project 
was to provide data useful to resource and land management, to the 
maintenance of environmental quality, and to land-use applications 
through the development of a predictive understanding of arctic soil 
degradation and how to maintain and restore cold-dominated, tem
perature-sensitive tundra soils. 

The major task of the follow-on program is to complete the lab
oratory work, initiate the synthesis of data, and develop mathematical 
models of the tundra ecosystem. Research emphasis will be directed 
to arctic lake and river regional systems and to marine biological 
dynamics in conjunction with near-shore maxine ecological factors 
relevant to nutrition and environmental pollution. 
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Economic and Social Sciences 
The principal rese~rch eff~rt is the. Man-in-the-Arctic project, the 

current phase of whiCh consists of six study projects in economics 
natural resource ~anag\ment, ~nd transportation. The integrated 
results .of these proJects will provide the basis of four research reports: 
!ssues m Alask~n Development; Analysis of Development Strategies 
m Ala.ska; Reg:wnal Development Strategies; and the Kobuk Trans
portatiOn Corndor Report. 

The obje?tive of this long-range res~arch effort is to develop a basic 
under:standmg .of ~he forces of change m Alaska and to use this under
standmg to ~ssist m the solution of critical problems of northern social 
~nd e?onomic developme?t .. The economic and social studies being 
mvestigated are, to a sigmficant extent, associated with Alaskan 
resource development. 
Information Services 

The informatio~ service~ program coordinates governmental and 
nongove~nme~tal mformat10n services reportina on arctic research 
and. engmeen~g J?rogra?Is, disseminates this information to a wide 
audi~nce ?f scienti~ts, science managers, and government officials, and 
provi~es I_nformatw~ support for the Interagency Arctic Research 
qoordm.atm~ Committee. The broad dissemination of such informa
tiOn a~sists m t?e develop.ment of interagency and international co
operatiOn, and ~n th~ e~cient use of research and logistic resources. 
T~e programs obJecti':es a~e (1) to disseminate information on 

a.rcti~ resear~h and engmeermg programs through the quarter! 
Arctw Bu.lletzn and o.ther means; (2) to collect, catalog and store arcti~ 
natu_ral-~Istory specunens at a centralized facility for distribution 
to scientists; and (3) to develop a computerized bibliography on a.rctic 
research. 
UNITED STATES ANTARCTIC RESEARCH PROGRAM ________ $25, 800, 000 

The research activities of the U.S. Antarctic Research Program aen
erally fal~ und~r one offour ~a~egories: (1) investigations of the physi
cal and bwlog~ca.l ?haractenstics of the continent and its surrounding 
~eas; ( 2) stl!dies dire?te~ toward understanding the role of Antarctica 
~n glo?al ~hmate vana~10ns and their prediction; ( 3) basic scientific 
myesti~atwns such as m upper atmosphere physics, tectonics, terres
tnal bwlogy, and paleontology, that are meaningful in a worldwide 
context only when Antarctic data are included: (4) evaluation of the 
renewable a~d _non-_renewable resources in the Antarctic area. 
~s ~l~e prmcipa~ mstrument of. United States national interest and 

policy. m Antarctica t~e antarctic program is conducted within the 
:~ntex~ of the A_ntarc.tic Treaty and in supp01t of national objectives 
st,tted. m ~ Presidential announcement on October 13, 1970; namely 
}o mamtam the Antarctic Treaty, to ensure that the continent is used 
?r peaceful purpos~s a~d does not become an object of international 

discord, to fost~r sCientific .research, to protect the environment, and 
to ensure the wise and eqmtable use of anta.rctic resources Fundin 
and management responsibilities for the U.S. Antarctic Res~arch Pro~ 
gra.m are ~et forth in Office of Management and Budget Circular A-51 
wluch assigns to the National Science Foundation the responsibility 

31-3730-74-4 
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for developing, funding, and implementing an integrated U.S. 

program. · f h f th The U.S. Antarctic Research Program drffers rom t ose o . o er 
countries by its heavy reliance on ski-equipped transport aircra~t 
(LC-130 Hercules). The U.S. ~rogram has been develope~ a.rou~d .t~Is 
unique capability, which per~rnts the conduct of substa~tial. activities 
far inland from the coast. Smce 1957, the U.S. has .mai_ntame~ a re
search station at the South Pole, the apex of .territ.orial claims by 
seven other nations. During FY 1975, constructiOn will be com_Pleted 
of a new South Pole Station, which is expected .to support a variety of 
research investigations over the next ~ecade. Sm.ce 1957, the U.S. h~s 
been maintaining at least one other mland sta.ti.on on the A.nta~ctic 
continent. At present, the inland Siple Station IS a key statiOn I~ a 
global network investigating the influenc~ of the sun on the terres~rml 
environment. In addition, the program mcludes two coastal statwns 
and two research ships. Palmer S~ation and th~ R/V H ~1:0 support 
a program of biological.and geologiCal research m t~e politiCally con
tentious Antarctic Penmsula area. McMurdo StatiOn, on the A.nt
arctic coast south of New Zealand, i~ the logistic hub for supportmg 
inland operations as well as a vanety of summer and year-ro~nd 
research programs. During the austral summer., tempo_rary field sites 
for research are established throughout Antarctica by a~rcraft .. There
search ship Eltanin, which was withdrawn. from ~erviCe durmg FY 
1973 for budgetary reasons, will resume s~rviCe durn~g FY 1974 under 
joint sponsorship of the U.S. and Argent~ne antarctic programs. 

University scientists, as "·ell. ~s SCI~ntific personnel from Feder~l 
laboratories and industry, participate m the research programs. S~n
enty-five scientists and 140 graduate students we~e suppo~ed ~unng 
FY 1974. Many investigations, often _und~r a smgle urnversity re
search grant involve small groups of scientists and graduate students. 
Several large-scale multidi~c~pli1_1ar):" rese~rch efforts are conducted 
with international and multi-mstitutwnalmvolvement. E.xamples are 
the Dry Valley Drilli1_1g froject, ~he Ro~ Ice Shelf ProJect, and the 
International Antarctic GlaciOlogical Pr?Ject. . 

Logistic support for the U.S. Antarctic Research Program IS p_ro
vided by the· Departments of Defense (Navy) and TransportatiOn 
(Coast Guard), augmented b~ civilian contractors. DOD support 
costs are funded by the FoundatiOn. 
Upper Atmo8pheric Sciences . 

The Antarctic continent offers a stable platform for ob~ervmg. the 
earth's environment of electromagnetic fields and energetic P!l;rtiCles 
at very high latitudes. The ground-based and balloon-launched mstru
ments at Siple Station are part of a glob~l-scale U.S. program to study 
:alar-terrestrial interactions. ObservatiOns are also made at South 
Pole and McMurdo Stations, and, as appropriate, at stations of other 
nations. . d 

Very low freq\1enc):" signals trans!Bitted from Siple St~twn are use 
to trigger pulsatiOns !n the earth's I<?nosph.ere. ObservatiOns of the ef
fects are correlated m space and time with measurements by earth 
satellites and at a magnetically conjugate station at Roberval, Can
ada. Controlled experiments are performed to improve the understand-
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ing ?f phen~n~ena. such as solar-induced magnetic storms and auroral 
particle preCipitation. 

Naturally occurring disturbances in the electromagnetic environ
ment affect global navigation systems, communications, and possibly 
weather and climate. Also, the mduction of ground currents by mag
netic storms in the vicinity of large electric-power distribution net
works may cause power surges with resultant outages. The objective 
of the program is to improve our knowledge of the sun's influence on 
the earth's electromagnetic environment so that these effects can be 
understood, predicted, and coped with. 

1lf eteorology 
The Antarctic continent and the surrounding oceans strongly in

fluence world weather and climate. The intense year-round cooling 
influence of Antarctica, and the approximate circular symmetry of the 
atmospheric and oceanic flow around the earth's axis of rotation, pro
duce the strongest flow patterns in the fluid system of the earth. This 
flow has strong perturbations imposed on it by the large seasonal 
fluctuations in the extent of the sea ice cover, which doubles the size 
of the antarctic ice surface during winter. 

The main objective of the meteorology program is to synthesize ob
served phenomena into a quantitative understanding of the south polar 
heat sink. This understanding is a necessary prerequisite to the under
standing of global weather and climate processes. The structure and 
dynamics of the planetary boundary layer on the polar plateau are be
gmning to be understood. Investigation of the effect of seasonal varia
tions of heat balance and ice extent on large-scale dynamic processes 
has begun. · 

Synoptic observations at all U.S. stations support the World 
Weather Watch (WWW) of the World Meteorological Organization. 
At the South Pole, a comprehensive study of boundary-layer proc
esses and low-level tropospheric circulation is under way. Monitoring 
of pollutants (aerosols, trace metals and gases, both man-made and 
natural) provides baseline data on global contamination. 
Ocean Science8 

The ocean sciences program encompasses physical oceanography 
a!1d marine geology and geophysics. The ocean area around Antarc
tiCa (often referred to as the Southern Ocean) exerts major influences 
on the. world's ocean system, exchanging water at various levels with 
all adJacent oceans. In addition, this ocean area contains an abun
~ance of P?tentially exploitable resources including probable petro
~eum deposits and reserves of manganese, copper, nickel and cobalt 
m the form of manganese nodules. 

The program focu~es on the s~u~y of sea ice, heat and sa;lt budgets, 
bottom water forl_llat~on, compositiOI~ and movement, and Circumpolar 
currents. The obJective of the physical oceanography program is to 
develop an understanding of the composition and flow of antarctic 
currents and bottom water, to clarify their interactions with the 
world's oceans, and to determine the nature and extent of air-sea-ice 
interactions. 
. The objective of the marine geology and geophysics programs is to 
mcrease knowledge of global plate tectonics and sea-floor spreading, 
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to p~ovide in~ormation on pas~ climatic changes, and to assess the eco
nomiC potential of the antarctic ocean regions. 

Earth Sciences 
The earth sciences program emphasize investigation of the geology 

and geophysics of the antarctic continent and the subantarctic islands. 
The program objectives are: (1) to understand the relationship of 

the geology and geodynamics of the antarctic region to the geology 
and geodynamics of the world; (2) to determine the distribution, 
quantity, and accessibility of nonrenewable resources; (3) and to es
tablish the paleoclimatic history of the antarctic region. 

The major research projects include a drilling program in the dry 
valleys (Dry Valley Drilling Project), the Scotia Arc-Antarctic 
Peninsula Tectonics project utilizing the R/V Hero, regional geologi
cal investigations, and the Dufek Massif Drilling Project, for which 
a reconnaissance survey was made in FY 1974. Funds are also pro
vided for mapping activities by the U.S. Geological Survey. 

The analysis of deep sea cores obtained from Eltan:in cruises in the 
continental shelf area contributes to the energy program by providing 
information on the fuel resources potential of these regions. 

Glaciology and Remote S.ensing 
The continental and oceanic ice cover has a direct influence on world 

"·eather and climate. Changes in the extent of sea ice relate to changes 
in oceanic and atmospheric circulation. Changes in continental ice 
volume relate to past and future changes in sea level and world cli
mate. In addition, stored within the ice is an unequaled record of prior 
atmospheric conditions. Isotopic analysis of ice cores provides a record 
of temperature conditions extending back hundreds of thousands of 
years, enabling detailed reconstruction of past climatic fluctuations. 
Studies of entrapped dust and gases and other ice-core characteristics 
provided information on possible causes and effects of climatic change. 

The objectives of the program are to determine the dynamics of the 
antarctic ice cover, its history of change, and its interaction with the 
global environment. 
· The major research projects are the International An~arctic Glaci
ological Project (IAGP) and the Ross Ice ~hel£ ProJ~Ct (RISP). 
The IAGP is a ten-year long study of the 1ce cap reg1me m East 
Antarctica. The RISP is an interdisciplinary investigation which, in 
t1ddition to glaciology, includes biology, oceanography and geology. 
Field programs include m~asurem~nts such as ice I_novement, tempe_ra
ture, thickness, accumulatiOn and mternal properties. Ice-core dnllmg 
and airborne remote sensing of surface and subsurface features of the 
ice cover are major elements of the program. 

Biological and Medical Sciences 
Biological and medical research in the Antarctic en?ompasses a 

variety of scientific investigat~ons whi?h, together, .provide a broad, 
balanced approach to antarctl? ecological and env1ronment~l prob
lems, including human .adaptation. qurrent area~ of research mclude: 
the structure and functwn of terrestrial and marme ecosystems; popu
lation dynamics and behavior of marine ma~mals and sea birds; 
adaptation of the biota to low temperature mw1ronments; and human 
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adaptation and response to isolation under severe Antarctic condi
tions. 
Th~ o~jective of the. biology program is to obtain data required for 

estabhshmg cons~rvatw~ measures, .for .the ev~luation and manage
ment of co~mercml .whalmg a1:d. sealmg .mdustnes, and for estimating 
the. economiC po~ential of t~e hvmg .marme resources (foreign sources 
estimate a maximum sustai~able y1el~ as high as 50 million metric 
tons annuapy ~or some spe?1es). Contmuous attention is also devoted 
to t~e ~omtormg of pollutw~ to determine stresses induced into ant
arcti? life systems 3:nd .orgamsms .. The medical program is aimed at 
physical and psych1atnc observations on the adjustment of expedi
tionary personnel during antarctic service. 
Information Services 
T~e informa~ion services pru vide for the dissemination of data and 

specm~ens. obt!lmed t~rough a~tarctic ~esearch and for the collection 
and d1stnbuti?~ of mformabon reqmred to meet U.S. oblig: ions 
under t?e proy1s1~ms of the Antarctic Treaty. 

Spec1~c obJective~ of the progr~m are: ( 1) to provide support for 
the sortmg, catal~gmg-, ~res~rvatwn an~ storat5e ~f antarctic speci
m~ns, a~d. for their d1stnbutwn to qualified sc1ent1sts; (2) to main
tal~ a ~1bhogra P?Y of antarctic research; ( 3) to arrange for the trans
latiOn mto Enghsh of selecte~ foreign antarctic scientific literature; 
and .( 4) to pre par~ ~~;n.d pubhsh a bimonthly journal describing an
tarctw program acbv1t1es. 

TI:e services provided by this program ensure that the information 
obtame~ thro_ugh :r:esea:rch activitie~ by all nati~ns is given the broad
est possible d1ssemmatwn, both natwnally and mternationally. 
Research Ship Operations 

!his program prov~des for the full cost of operation of one research 
sh1p (Hero) and. partial support of another (Eltanin) used in the con
duct of research m Antarctic Ocean areas. 

The objectiv:e is t? provide the. seagoing pla~forms required to sup
po.rt U.S. marme SCI~nce efforts m the antarctic region. The research 
sh1p Hero 'yas esreCially constructed for marine biological work in 
the Antarctl~ Penmsula area. H ~ro also provides logistic support to 
Palmer Stati?n. and t? field parties on the Antarctic Peninsula. The 
l!SNS Elta,nm 1s. specially configured for pol.ar operations. The opera
tion of the E~tanm was suspended on ~ anuary 6, 1973, owning to budg
etary constran:ts. Howeve~, a cooperative. arrangement with Argentina 
l_1a.s been negoti~ted that will allow the sh1p to resume operations under 
JOmt sponsorship. 

Contract Sttpport Operations 
.Civilian contra?tsupport of the U.S. effort in the Antarctic con

tnbutes t? the ac~H~v~m~nt of effective operation of scientific facilities, 
ahd prov:Ide~ flex1b1hty m the .support services. This program permits 
~ e. apphcatwn of new techmques and administrative arrangements 
a!signed to enhance the effectiven~ss of :pr~gram opera~ions and man
ofefuenh ~ontr.act ~upport operatiOns will mclude specialized support 
. T e ·' · sc.Ientific programs on the antarctic continent and all

CIVI Ian operatwn of Siple, South Pole, and Palmer Stations. 
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The objective of the ~o~tract supp~rt ~~g~~S i~~t~~~ti~dp~~~~:~ 
~~~~~!e~~~~:lioa:~i~~i:~~i;~l1~~rfb!~;~~:~~f,~\~~~~~~r~!ti:!~~! 
i~::Y~~h:~a~a~~f~h!r~ei~~~~~:~ cost-effectiveness and management 

will result. 
DOD Support Operations . . . 

The Antarctic is an isolated con~inent which requires ~wth m-(?S. 
su l lines of several thousand miles each for supp_ort .o e . h 

PP y The United States could neither conduct a sci~ntl~c researc 
program. . t . iable presence in the Antarctic without the 
effort nor mam am a v f D f d Trans 
logistic support provided by the Departments o e ense an -

poTt~!iU.s. Navy has the primary logistic support role i~ the UnJst 
States Antarctic procrram. The headquarters and contu_1ental ·. · 
sta in area for mo~t of the antarctic support oper~twns are m 
Rh~deglsland where the Naval Support Force, Antarctl}; per~onneJ 
are tr~ined, e'quipment a;nd suppl~es are procured and s Iphe Nan 

reparations for antarctic operatwns are made. VXE-6, t e avy 
~ntarctic flying squadron, which is a~ element of t~e Naval Supp?rt 
Force, Antarctica, during the operatw;nal season_, IS based at P~mt 
Mugu, California. A small.advan?e _sta~mg center IS loca_ted at Christ
church New Zealand. MaJOr actlv1ty m New Zealand IS confined to 
the six:month operational season. . . . . 

By mid-FY 1974, the aircraft inventory _will m9ludc five ski-eqmp-
ped 'LC-130 aircraft and six UH~N t~1rbme hehcop~e~s. The fi:'~d
wing aircraft provide the only sln-eqt~Ipped heavy airhft c~pabihty 
possessed by any nation in the Antarctic, and are thus e~sen~Ial to the 
maintenance of the U.S. presence and ~ondu_ct of U.S. scientific efforts 
on the Antarctic continent. The maJOr science and support efforts 
in the Antarctic take place during the austral summer season, from 
early October until the end of February. . . . . 

Under OMB Circular A-51, the Natwnal Sc~ence Fo_undatlon IS 
responsible for funding the logistic support services furmshed to the 
U.S. Antarctic Research Program by the Department of Defense. The 
Secretary of Defense has designated the Secretary of the Navy as 
the DOD Executive Agent for the discharge of Defense support 
responsibilities. 
OCEANOGRAPHIC FACILITIES AND SUPPORT _______________ $15,000,000 

Ships and. other special_iz_e~ facilities ~re required for academic 
oceanographic research activities not onl_y m de~p ocean a_reas but also 
in continental-shelf, coastal and estuarme regiOns and m the Great 
Lakes. These facilities contribute to the Nation's marine program by 
sustainincr an important research and training capability in the N a
tion's universities. The program thus. facilita:tes the developme;nt. of 
basic knowled<Ye concerning the marme environment by providmg 
support for t h~ sea-going and shore facilities required in the pursuit 
of marine research programs, primarily those supported _by the Foun
dation but also some supported by other Federal agencies and State 
and local sources. 

5,1 

The con~inu_ing obj~ctives of this program are to: 
~I~I~tam and Improve a cooperative system of oceanographic 

faCilities a~d operati?nal capabilities. at key locations in the 
the academic commumty to help sustam a strong oceanographic 
research program. 

Promote shared use of facilities through the academic com
munity organization entitled "University National Oceano
graphic Laboratory System (UNOLS) ." 

Promote ~ffe?tiv~ management of oceanographic facilities 
through contmumg Improvement of the match of system facilities 

, to. ~u_rrent research program requirements. 
. F ~Clh_tles supported by this program include open-ocean ships rang
mg m size from about 100 ft. to 246 ft.; coastal, estuarine and Great 
I _ _~akes vessels, general~y le_ss than 100 ft. in_length; other special plat
for~s ~o~· data collec~n~g m the field; dockmg and shore facilities for 
mamtaunng and serv1emg these vessels; major shared-use equipment· 
and laboratories for data analysis ashore. ' 

Foundation support for the marine sciences is currently distributed 
a~ong 60 U.S. instit~t.i~ns, of which 16 operate. Federally supported 
ships and related fae1ht1es. Shared use of this set of facilitie~: collec
tively identified as the academic fleet, is essential to the ove1~all suc
ces~ of funded research. activ_ities. The community organization 
u~ OLS works closely With this program to foster and conrdinate 
shared use of the facilities. 

The JToundation's share of the facilities and operations support for 
academic oceanography was 68% of the total Federal support in FY 
1973, and will increase to about 76% in FY 1974 and FY 1975. In large 
measure, t~1e increase results from decreased support from other Fed
eral agencies. 

Operations 
This progr~tm activity pro':'ides support for the operation and main

tenance of ships and boats, aircraft and submersibles· and for techni-. ' emn pools and community coordinating activities. The major com-
ponent is operations support for ships. 

The objectives of this program activity are to: 
. Support t~nd maint~in the operational capability of the facili

ties needed for academic oceanographic research. 
Promote better management and more effective utilization of 

oceanographic facilities. . 
Promote liaison with the academic community and coordination 

of support activities among Federal acrencies . 
. This program is the primary source of ~upport for facilities essen

tial to the oceanographic and marine-related research and trainincr ac-
• 0 0 b 

!n·I~Ies ~up ported by .the Foundation at academic and private research 
I~lstitutJOn~. It contr1~:mtes nearly 7?% o~ ~~e total operating budget 
for the maJor academic oceanographic facihtles necessary for carryincr 
out the Nation's overall program in the marine sciences. b 

Shipboard Equipment and Other Shared Facilities 
'J_'l~e. increasing sophistication of marine research programs and the 

facilities used to carry them out requires systematic replacement of 
worn-out, obsolete and obsolescent equipment aboard ship; continued 
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improvement of shore facilities to meet higher performanpe r~quire
ments; and development of staging facilities at strategic locatw_n~ to 
promote better facilities utilization. Changing regulations pert.ammg 
to environmental protection, communications and safety also Impose 
requirements for new or improved ship equipment. Program supl?ort 
is provide~ for such replacement ~te.~s a~ radar .and other naviga
tional eqmpment; replacement or mitlal mstallatwn of sewagt: an.d 
bilge holding or treatment facilities, shipbo~rd computers, seismic 
profiling systems, and water and bottom-samplmg gear; and construc
tion or renovation of shore facilities. 

The specific objectives of this program activity are to: 
Upgrade ship equipment. 
Support the acquisition of major research equipment items for 

shared multiproject utilization. 
Support the construction of shore facilities required for staging 

cruise operations. 

SPECIAL RESEARCH PROGRAMS 

SCIENCE AND TECHNOLOGY POLICY RESEARCH _____________ $1, 500, 000 

Under Reorganization Plan No.1 of.1973, the Director.of t~e N~
tional Science Foundation has been designated as the Presidents SCI
ence Adviser and as Chairman of the Federal Council for Science and 
Technology (FCST). In addition, re~ponsibilities of t~e Director and 
Deputy Director of the recently abohshed Office of SCience and Tech
nology (OST) have been transferred to him. In. his new role, th~ ~i
rector is responsible to advise and assist the Pres~dent, ~nd agencies m 
the Executive Office of the President on matters mvolvmg science pol
icy and to act as the Pre~ident'~ r~I?resentative in various international 
scientific and technological actlvitl.es. . 

The Science and Technology Pohcy Research Program exists to pr~
vide the analytical basis for J?Olicy for:tpulation in ~upport of the DI
rector's roles as President's SCience Adviser and Chairman, FCST. The 
research program, where possible, will build ?P~>n the existing .NSF 
grant and contract program as well as the existmg staff expertise .of 
NSF. However, the unique policy requirements o~ ~TP9 will reqmre 
additional contract support to supplement the existmg m-house NSF 
program. 
ENERGY R. & D. POLICY RESEARCH ___________________________ $4, 500, 000 

On August 3, 1973, the Office of Energy R. & D. Policy (OEP) 
was established to provide to the Dir~ctor ,of NSF, i~1 support of his 
1·ole as Science Adviser under the Presidents Reorgamzatwn Plan No. 
1 of 197a, an independent source of advice and analysis of ene1:gy 
R. & D. and other energy-related programs for use by the Executive 
Office of the President (EOP). . 

The OEP will assemble and mobilize a wide range of informatiOn 
and advice in energy-related matters, fu_rnishing t?e Director ~ith a 
capability to respond to requests for pohcy analysis of energy Issues. 
Specifically OEP will: 

Provide analysis of specific issues and select~d program~ relat.ed 
to energy R. & D., including energy conservatwn, economic, soCio
lo()'ical environmental and other areas of soft research. 

b ' 

Develop, support and supply EOP' with a framework with 
which to evaluate systematically, energy R. & D. programs. De
velop appropriate criteria for assessing the merits of individual 
technological approaches. 

Provide independent assessment of environmental health, and 
safety standards and identify necessary additional research to im
prove standard setting. 

Indentify and recommend critical new research needs in energy 
R. & D. to EOP. 

Identify and evaluate significant current research findings that 
could affect energy R. & D. or energy programs or policies. 

Determine ways in which universities and other research organi
zations can make their most effective contribution to energy R. & D. 
from a research and manpower standpoint (e.g., materials, metal
lurgy as well as basic chemical and physical processes). 

Maintain awareness of current plans and viewpoints of consum
ers, of industry and associations on matters related to energy 
R.&D. 

Provide assistance to EOP in establishing workshops, seminars, 
etc., a~d in supporting the President's Energy R. & D. Advisory 
Council. 

Coordinate with the Federal Energy Office in the area of energy 
R.&D. 

NATIONAL R. & D. ASSESSMENT PROGRAM __________________ $3, 000, 000 

The National R. & D. Assessment Program provides an analytical 
capability, consonant with the expressed needs of the Executive Office 
of the President, the Congress, and the National Science Foundation. 
The overall purpose is to supply objective analysis and define options 
available for enhancing the contribution of science and technology to 
the ~ ation. Through this program the National Science Foundation 
analyzes (1) patterns of R. & D./technological innovation, (2) the in
centives and decisions that underlie these patterns, and (3) the implica
tions of alternative options on future patterns of R. & D. and tech
nological innovation. 

The program is designed to achieve a fuller understm1ding of: 
Helationships between Government policy options and R. & D./ 

technological innovation. 
Socio-economic effects of R. & D./technological innovation. 
Processes of technological innovation. 

The program, in providing an analytical capability responsive to 
the ne<'ds of public policy decision-makers, focuses on: 

ld<:'ntification of issues. 
Lit<:'rature management and information services. 

. State-of-the-art summaries of what is known about specific 
lSSUes. 

Identification of, and research on, major gaps in understanding. 
J\~alysis of the .range of policy options including their likely 

positiVe and negative consequences. 
T?e progr~m is guided by the needs of Government policy-makers 

for mformatwn and analyses which will aid decision-making affecting 
R. & D. and technological innovation. Studies of Government policy 
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options . combined with a :fuller understanding o:f the processes o:f 
technol~gical innovation and o:f the be_nefits and costs to society :from 
such innovation, will attempt to provide. a :frame_work o:f. know le:dge 
within which decision-makers may consider vanous pohcy optwns 
and their likely consequences. 

Therefore the results o:f these kinds o:f research projects have to be 
made available to potential users in a timely and useful :fashion. As 
soon as reported results are available the staff brings the results to 
the attention o:f interested parties such as Federal and oth~r gc;wern
ment policymakers, congressional staffs, staff o:f other agencies, mdus-
trial groups, and other researchers bJ:: . . 

Distributing copies o:f executive su~ma_nes and de~ail~d tech
nical reports to individuals who have mdiCated a maJor mterest 
in the specific subject dealt with. . . 

Assuring that all final reports are made publicly available 
through NTIS. . . 

Encouraging researchers to publish findmgs and methodology 
in pro:fess~onal literature: . . . . 

Arrangmg :for colloqma m which research results and the~r _Im-
plications will be discussed among researchers and decisiOn-
makers. . 

Periodically synthesizing, in writing, these -r:esults m a lan-
guage that will bridge the various interested parties. 

EXPERIMENTAL R. & D. INCENTIVES PROGRAM ____________ $2. 200, 000 

The objective o:f the Experimental R. & D. Incentives Prog-r:am is to 
identify and test incentives which the Federal government might use 
to accelerate the application o:f R. & _D. results. T~e program supports 
experiments _which tes~ var~ous tecl~mq~es, mechamsms 3;nd proce~ures 
for stimulatmg techmcal mnovatwn m both the _pu~hc ~nd pnvate 
sectors. Learning what incentives are most effectn:e m differe~t set
tinO'S can result in more effective approaches to the lmplementati<?n o:f 
Federal programs dealing with the increased application o:f science 
and technology in the civil sector. 

Through the Experimental R. & D. Incen~ives program ~echani~ms 
are identified that can improve the effectiveness of the mnovatwn 
process which in turn can have a beneficial impact on: . . 

The economy,. through impr_oved pr<;>ducts and ~r?ductivJty
and thereby through increased mternatwnal co~pebtlveness,_ . 

Employment,. through the creation o:f new JOb opportumtles, 
and 

The quality of life,- through improved goods and services and 
increased buying power therefor. 

Such innovation can be stimulated by: 
Increasing the R. & D. effort, and . . . 
Reducing the barriers to the appbcatwn o:f the resultmg new 

science and technology. 
These and other :facets o:f the climate :for innovation are strongly 

affected by Federal policy. However, the innovation process, and the 
interrelated effects of Federal policy, are so vaguely defined that the 
actual effect of any given incentive can bl'st be determinl'd by field 
tests of proposed actions. 

55 

The R: & I?· Inc~ntives ~rogram provides operational experience 
with varwus mc~ntryes whiC_h the Federal Government might use to 
increase the apphcatwn o:f SCience and technology in the civil sector. 
3. NATIONAL RESEARCH CENTERS .. ________ ---- ______ . _______ .$52, 500, 000 

Authorization, fiscal year 1915 

National Astronomy and Ionosphere Center _______________________ $3,300,000 
Kitt Peak National Observatory--------------------------------- 7, 800, 000 
Cerro Tololo Inter-American Observatory_________________________ 3, 000,000 
National Radio Astronomy Observatory--------------------------- 20,500, 000 
National Center for Atmospheric Research ________________________ 17,900,000 

Total ---------------------------------------------------- 52,500,000 

Five National Research Centers are supported by the National 
Science Foundation to meet national needs :for advanced research 
in areas of science which require specialized instrumentation and 
equipment beyond the financial and management capabilitips of indi
vidual institutions. These :facilities are available :for use by all quali
fied scie~tists. The. cen~e:s are managed and operated by nonprofit 
corporatiOns or umversities under contract to the Foundation. 

The centers maintain scientific staffs to provide the necessary ex
pertise to support the research programs of visiting scientists to 
develop advanced instrumentation, and to participate in the conduct 
of research programs. 

The :following table lists the centers supported, the types o:f research 
conducted, the centers' locations, and the cognizant contractors. 

National research 
center T~pe of research 

location of 
major facilities Contractor 

National Astronomy and lono- Radio and radar astronomy Arecibo, P.R ________ Cornell University (CU). 
sphere Center (NAIC). and ionospheric physics. 

Kilt Peak National Observatory Stellar, solar, and planetary Kilt Peak, Ariz ______ Association of Universities for 
(KPNO). optical astronomy. Research in Astronomy, Inc. 

Cerro Tololo Inter-American Ob
servatory (CTIO). 

National Radio Astronomy Ob
servatory (NRAO). 

· (AURA). 
Stellar and planetary optical Cerro Tololo, Chile__ (AURA) 

astronomy. 
Radio astronomy ____________ Green Bank, W.Va., Associated Universities Inc. 

and Kilt Peak, (AU I). 
Ariz. 

National Center for Atmospheric Atmospheric sciences ________ Boulder, Colo _______ University Corporation for At-
Research (NCAR). mospheric Research (UCAR). 

NATIONAL ASTRONOMY AND IONOSPHERE CENTER-------- $3,300, 000 

Th_e objective of the National Astronomy and Ionosphere Center at 
Ar~Cibo, P'!erto Rico, is to provide the scientific community with a 
umqu~ radwjradar telescope :for research in astronomy and iono
sphenc physics. The telescope has a fixed, 1000-:foot reflector that is 
~1sed both for transmitting and receiving radar si(l'nals and for observ
mg th~ natural radio emissions o:f distant celestiafbodies. The 19.8-acre 
collectmg area gives the telescope exceptional sensitivity. Three major 
programs are conducted: radio observations of celestial radio sources 
radar observations o:f the moon and the planets, and radar studies of 
the earth's ionosphere. 
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Scientific Research Support 
Scientific research support is programmed at $3,300,000. Of this 

amount, $3,040,000 is for research operations, administration, and 
maintenance. The remaining $260,000 is for observing equipment re
quired for the upgraded telescope facility and includes test equipment, 
receivers, and digital devices. 

Radio Astronomy 
The objectives of this program are (a) to continue the search for 

new radio sources in the celestial sphere and measure their distribution, 
frequency spectrum, polarization, and time variability; (b) to identify 
the constituents of gas concentrations in space and to measure their 
distribution, motion, temperature and density; and (c) to continue the 
pulsar surveillance program. 

The increased accuracy of the upgraded reflector surface together 
with modifications to the suspended portion of the antenna. have pro
vided a capability for radio astronomy operations to frequencies as 
high as 7.2 GHz ( 4.2 em wavelength). 

Radar Astronomy 
The radar astronomy program makes use of the Arecibo telescope 

to study objects such as the moon and inner planets by analyzing radar 
echoes reflected off them. Measurements of the absolute delay of the 
radar echo and the Doppler shift in frequency give accurate informa
tion about the orbits of these bodies. Through detailed studies of the 
characteristics of the echo at various time delays and Doppler shifts, 
the surface features and rate of rota.tion of the body can be determined. 

I onospheria Physics 
The ionospheric physics program is concerned with the complicated 

photochemical and dynamical processes governing the behavior of the 
ionized and neutral constituents of the upper atmosphere. Studies a.re 
conducted of photoionization; atom-ion interchanges and dissociative 
recombination; optical emission ( airglow) ; thermal coupling between 
electrons and ions; ambipola.r diffusion of ions and diffusion of neutral 
particles; motions induced by electric fields, neutral winds, tides, and 
gravity waves; energy transport between ionosphere and protono
sphere; and plasma instabilities. 
KITT PEAK NATIONAL OBSERVATORY (KPNO)------'-------- $7,800,000 

The objective of the Kitt Peak Na.tional Observatory (KPNO) is 
to provide the U.S. scientific community with a major facility for 
research in stellar, solar, and planetary astronomy. The facility con
sists primarily of ground-based telescopes and the auxiliary equipment 
necessary to observe astronomical objects in the optical and infrared 
regions of the electromagnetic spectrum. At least 60 percent of the 
observing time on the telescopes is made available to visiting 
astronomers. 

The major observing facilities are located at an elevation of 6,800 
feet on Kitt Peak, a mountain 40 miles southwest of Tucson, Arizona. 
Since 1957, nine telescopes have been erected on Kitt Peak: the new 
4-meter telt>scope, a 2.1-meter general purpose reflector, a 1.3-meter 
cassegrain reflector for photometric and infrared studies, bYo 92-
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centi~eter reflectors f<?r direct photography and spectroscopic ob
servatiOns, }wo 41-cenbmeter instruments for photoelectric photom
etry, the 1..>-meter Mc:M;ath Solar Telescope that is used for both solar 
~~d planetary observatiOns, and a recently completed Solar Vacuum 
] el\scope and Magnetograph for mapping magnetic fields and the 
~n?tlons of gases or~ the sun. The new 4-meter telescope was dedicated 
m .Tune ~~73 m~d Will become fully operational as an mstrument avail
able to visitors m FY 1974. 

In .additio~ ~o the tel~scopes, the Kitt Peak installation includes 
~lormitory, d.mm.g,, techmcal m~d administrative facilities for operat
mg and mamta~mng the eqmpment and f<?r serving the telescope 
user~. The obs~natory headquart~rs, located m Tucson, near the Uni
versity of Anzona campus, consist of offices laboratories shops 
l .b l t f 'I' · f ' ' ' a I rary, anc compu er aci Ibes or the support of visitors reside t 
KPNO staff, and the administrative activities of the observa'tory. n 
Stellar Astronomy 

!he stellar astronomy. program includes measurements of the 
b~Ig~tnesses, colors, motiOns, and spectral characteristics of stars 
withm our own galaxy. These measurements permit determination of 
temperat~r~s, masse.s, a!1d stru?tures of the outermost layers of the 
st~rs. Th~s .mformatwn I.s essential to formulating and testing theories 
of th.e .ongm and evolutiOn of stell~r systems and the galaxy, and the 
('Onditwns necessary for the formatiOn of planetary systems. 
~".'olar Astronomy 
Th~ s.olar astronomy program includes studies of the physical char

actensbcs of the outer layers of the solar atmosphere, including tem
pera.tures, .pressu.res, gas motions, and magn~tic fields. Among the 
specific .thrysts me efforts to explo~e t~e couplmg among gas motions, 
magnetic fields, and the strong radiatiOns that give rise to solar flares 
and other phenomena that affect the interplanetary environment. 
Planetary Astronomy 
. The plan.etary astronomy program includes theoretical and observa

t~onal studies of the structure and composition of the atmospheres of 
\ enus, Mn;rs a~1d several larger planets, such as ,Jupiter and Saturn, 
whose orbits he beyon~ that of M,n~·s. Knowledge of the pressures, 
temper~tures, a!ld chemical compositiOns of the atmospheres of these 
bodies Is essential to an undertanding of the ori()'in and evolution of 
the soln;r system. Oth~r i~portant projects are ""'concerned with the 
properties of terrestnal airglow emissions and the physics of the 
earth's ionosphere. 
Research Support Services 
Th~ researc~1 support services program includes the engineering and 

techmcal sernces required to support the KPNO and CTIO 4-meter 
telescop~s1 ~\:PNO scientific programs, and general observatory needs. 
The activi.hes cover support and operation of the optical electronics 
and. machme s.hops, and the scientific computer laborat~ry with it~ 
penpheral eqmpment, programmer services, and supplies. 

Administrative, Operations, and Maintenance Services 
. The administnt~i~e., operations, ~ncl maintenance services program 
mcludes such activities at both Kitt Peak and the headquarters in 
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Tucson. The program includes the costs of observatory management 
and business functions; operation of the Director's office, and the 
personnel, accounting, budgeting and contracts offices; shipping andre
ceiving; legal services; travel arrangements; utilities and communica
tions; vehicle maintenance; computer equipment lease and mainte
nance agreements; photographic, printing, and reproduction servioos; 
the library; and related services and supplies. 

Equ,ipment 
The equipment program at KPNO provides funds for telescope in

strumentation, computer hardware, and research and general observa
tory equipment. The telescope instrumentation projects provide the 
necessary auxiliary instrumentation for, and modifications to, exist
ing telescopes on Kitt Peak, and also the hardware required for the 
design and development of new advanced observing devices. 

Management Fee 
The management fee consists of funds paid to AURA by NSF, 

under terms specified in the contract~ to cover corporate expenses in
curred in the operation and management of KPNO. 

Construction of Buildings and Research Facilities 
This program provides for the construction and erection of tele

scopes and research facilities, and the construction of facilities for 
administrative, operations, and maintenance support of visitors and 
staff activities on Kitt Peak and at the headquarters complex in 
Tucson. The program includes site improvement projects and the up
grading of roads and utilities. In FY 1974, $24,000 was budgeted for 
road improvements and expansion of the water catchment system on 
Kitt Peak. 
CERRO TOLOLO INTER-AMERICAN OBSERVATORY (CTI0)--$3, 000,000 

The Cerro Tololo Inter-American Observatory (CTIO) vms estab
lished in the Hepublic of Chile, South America, for the purl?ose of 
making available a visitor-oriented astronomical research facility in 
the Southern Hemisphere to the U.S. scientific community. The facil
ity includes the following telescopes: a 1.5-meter general purpose re
flector, and a 92-centimeter, a 61-centimeter and two 41-centimeter cas
segrain reflectors. In addition, there is on loan from the University 
of Michigan a 61-centimeter-aperture Schmidt telescope that has been 
used contmuously since 1967. In late FY 1974 the 1.0-meter reflector of 
the Yale University Observatory will be installed on Cerro Tololo 
to share the observing burden of the 1.5-meter telescope. The new 4-
meter reflector, identical to the recently dedicated 4-meter Mayall 
Telescope on Kitt Peak, Arizona, will become fully operational in 
FY 1975. This large telescope ·will enable CTIO to carry forward new 
investigations of nebulae, quasars, pulsars and remote extragalactic 
objects. 
Stellar and Planetary Astronomy 

The stellar and planetary astronomy program consists of 
activities associated with observations of astronomical nn,·c '"rc 

southern skies. Many of these objects, including certain 
clusters, peculiar galaxies, the Southern Milky Way, the ~ua~.oHalJLu-':• 
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91ouds, and the region of the ~outh Galactic Pole, are of fundamental 
Importance to our understan~mg of the universe and can be observed 
m;ly from the Southern. Hemisphere. During the long fall and winter 
mghts, the Southern Milky Way and, in particular the center of the 
gala~y, rass overhead and are well positioned fo~ observation At 
cert~m tu~es of t~~ year the planets pass nearly overhead ·and 
~re m an Ideal position for study with a minimum of atmospheric 
mterference. 

. (_)bs~rv~~g time on the CTIO telescopes. is allocated so as to provide 
visitors "\\Ith at least 60 percent of the time on each instrument. As 
part _of th~ ~tellar ~nd planetary astronomy program, the observator 
provi~es VISitors with travel support as well as the night assistants an~ 
supplies necessary to carry out successful observing programs. 
Operations and M a£ntenance 

This program consists of the operations and maintenance services 
f?~· ?oth the headquarters complex in La Serena and the observing fa
cih~Ies on Cerr? ':fololo. The p~ogram includes buildings and grounds 
mamtenance, dmmg room services and vehicle maintenanc . · · · 1 t · d h ' e , engineer-
I~g, e ec romcs, an . ot er shop services; computer equipment opera-
tion~, lease, and mamtenance costs; and related supplies travel and 
services. ' ' 

Administrative Services 
Administrative services encompass financi"al and d · · t t" ·t · · · . a miniS ra IVe 

suppor .a~tlvJtres such as accountmg, budgeting, contracts shipping 
and rec~Ivmg, _persm_mel, legal, and travel arrangements ge~eral ho
tographiC serv1~~s1 library services, printing and dupli~ation e ~i _ 
men~ rental, utrhtres and communications and related suppli~s. q p 
Equzpment 

The equip!ne~t program provides auxiliary instrumentation for 
telescopes, scientific ~esearch equipment, computer hardware, and gen-

t
era11 observatory eqmpment such as furnishings, vehicles and machine 
00 s. 

Management Fee 
Tl_re m~nagement fee is a fixed amount paid to AURA under terms 

specrfied m the contract between AURA and the NSF t ' rate e p · d · h ~ , o cover corpo-
x er~ses mcurre m t e: operation and management of CTIO. 

Oons~nwtwn of Buildings and Research Facilities 
• Tins program provides for the construction of buildinO"S f 1 

scop_es and resell:rch facilities, and of facilities for administrati:e t~ e~ 
~~~I~~~tn~ ~r~mtenanc~ support of visitors and staff on Cerro T~lolo 

rov le. e<l. quarters m La Serena. The program includes site im-
f973 ement pro,.1ects and the upgrading of roads and utilities In FY 
itm: 'con~ructwn was begun on modifications to the technician-s' dorm
Er/ ?n erro Tololo an? on the vehicle shop expansion in La Serena 

b 
~tr~m of the prefabncated houses budgeted for in FY 1973 "11. 

egm m early FY 1974 I FY 1 7 WI of an astron ' d .. tn 9 4 CTIO will initiate construction 

11 
' · <_>mers ormr ory annex on Cerro Tololo and an instr _ 

wnt and mamtenance shop and additional staff housing in L S u 
N \TIONA a erena. 

• l L RADIO ASTRONOMY OBSI<JRVATORL ___________ $20,500,000 
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The National Radio Astronomy Observatory (~RAq) is a widely 
dispersed establishment of facilities for research m ra~w astronomy. 
The central offices, laborato.rie~, _library, and computmg center are 
located in Charlottesville, V rrgmra, for the most p~rt on t~e gro~mds 
of the University of Virgin.ia. The pri~cipal observmg statwn, wrth a 
laboratory building and resrdence hall, rs m a valley ne~r Gr~en Bank, 
West Virginia, remote from sources of electro~agnetr_c nmse. Three 
major radio telescope systems are operated at thrs locatwn: a 300-foot 
meridian transit telescope; a 140-foot fully steer.able telesc~pe; and a 
radio interferometer consisting of three 85.-foot telescopes wr~h .a port
able 45-foot telescope for remote operatwns. A ?6~foot mllhmet.er
wave telescope requiring a d:r:y atmosphere for mmrm~m absorpti_on 
of radio waves is located on Krtt Peak, near Tucson, Arrzona. ~ maJor 
new radio telescope designated the Very ~arge Array (VLA), M un~er 
construction on the Plains of San Augustm near Soco::r:o1 Ne'' exiCo. 

The objective of NRAO ~s to_provide adva~ced facrhti~s fo_r the u~e 
of the scientific commumty m the pursmt of research m radw 
astronomy. 
Scientific Research Support . . . 

The NRAO facilities are available to any 9uahfied scientist or grad
uate student with an approved research proJect to be conducted, mde
pendently or in cooperation with NRAO staff m~mb~~s. Tel~scope ob
serving time is allocated on the basis of the screntific me:r:r~s of the 
proposed research and the availability of the tel~scop_es. Vrsrtors are 
assigned at least 60 percent of the available ?l.>s~rvmg tr~e .a~d NR~O 
staff the remainder. During FY 1973, 210 vrsrtmg scientists, mcludmg 
64 students, used the NRAO telescopes. They came from 44 U.S. and 
12 foreign institutions. 
Construction of Research Facilities . . 

The construction of the Very Large Array. (VLA) wrll co~tmue 
in FY 1975 with the objective of providi~g radro astr~momers ''?th ~n 
advanced instrument capable of oyercommg ob_servatwnal barners m 
radio astronomy. Major constructwn elements m progress _are the an
tenna system, antenna transporters, site development, rarl network, 
electronic systems, and computer system. 

Management Fee 
NRAO is operated by Associate_d U~iversities, Inc. (AUI) under 

a cost-reimbursable contract. AUI rs pard .a management fee to defray 
corporate expenses incurred by performance of the contract but not 
directly related to ''mrk under the contract. 
NATIONAL CENTER FOR ATMOSPHERIC RESEARCH ________ $17,900,000 

The National Center for Atmospheric Research (NCAR) has two 
primary objectives: . . . . . 

To plan and conduct, in cooperation wrth umversrtres and ?t~er 
scientific organizations, atmospheric re~~a_rch programs reqmn_n~ 
large scale coordinated efforts and facrhtres beyond the capabrh-
ties of sin(J'le university departments. . 

To pro~ide facilities. and _l<_Jgistic support to the atmosphenc 
sciences programs of umversrtres. 
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NCAR's principal scientific programs are: 
!~articip~tion ~n the Global Atmospheric Research Program 

(GARP), mcludmg the development of mathematical models of 
the gl?l_>al at.mosrhere required for extending weather prediction 
capabrhty ~o penod~ of up to t':'~ we~ks, _and for improving the 
understandmg of clrmate; partlcrpatwn m GARP field experi
ments such as the GARP Atlantic Tropical Experiment (GATE), 
scheduled for the summer of 1974 to study atmospheric charac
teristics in the tropics; and development of observational and 
data-handling techniques required for GARP experiments sched
uled later in the decade. 

Investigations of the physics of clouds and precipitation. This 
research provides the scientific basis for the National Hail Re
search Experiment ( NHRE), a five-year ( 1972-76) experiment 
sponsored by the Foundation's program of Research Applied to 
National Needs to increase our knowledge of hailstorms, and to 
test the feasibility of suppressing the formation of damaging hail. 

Study of the sun's atmosphere, the solar wind, and the impact 
of solar events on the earth's atmosphere. 

Investigation of (1) global air quality, (2) factors affecting the 
climate, and ( 3) chemistry and dynamics of the upper atmosphere. 

Instrumentation and logistic support to atmospheric scientists is pro
vided by: 

The Research Aviation Facility, located at the Jefferson County 
Airport, which operates and maintains aircraft and instrumenta
tion required for airborne experiments. 

The Field Observing Facility, located at Marshall, Colorado, 
which provides radars and other specialized field research instru
mentation. 

The Computing Facility, located in the main NCAR labora
tory at Boulder, which provides computers, software and pro
gramming support to scientists. 

The National Scientific Balloon Facility (NSBF) at. Palestine, 
Texas, which provides support for research requiring the use of 
high-altitude balloons. · 

Investigations of the Earth's Atmosphere 
The objectives of this program are (a) to improve the accuracy of 

weather predictions on time scales from several hours to several weeks, 
(b) to enhance the ability to modify the weather to prevent damage 
caused by severe storms, (c) to enable long-term climatic predictions, 
and (d) to develop a better understanding of natural and induced 
changes in the atmospheric environment. 

Solar Physics and Solar-Terrestrial Effects 
The objective of this program is to define the relationship among the 

solar atmosphere, the interplanetary medium, and the upper atmos
phere of the earth. The emphasis of the program is on the study of the 
lower solar atmosphere, the solar corona, and the interplanetary solar 
wind, and on the processes that control the output of solar wind 
plasma, ultraviolet radiation, and energetic particles. 

31-3730-74-5 
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Facility Operation and Development 
The NCAR Research Aviation Facility provides the atmospheric 

scientific community with airborne. platforms and allied services of 
systems and instrumentation development, engineering, testing, ~nd 
evaluation that are required for observing, measuring, and recordmg 
atmospheric conditions. 
Postdoctoral Education and Special Studies 

The principal objective of this program is to bring university scien
tists in contact with atmospheric science and to facilitate the develop
ment of joint NCAR-university research programs. The program con
sists of approximately 20 one-year postdoctoral appointments under 
which scientists from" various disciplines develop research projects in 
the context of NCAR research activities. Also included in this activ
ity are educational and research seminars and a short-term appoint
ment program for scientists visiting NCAR for periods shorter than 
four months. 
Administrative and Research Support Services 

This activity provides for all management and research support 
services, including the salaries of administrative personnel; rent; plant 
and equipment maintenance; communications; utilities; and informa
tion services. 
Management Fee 

The management and operation of NCAR is accomplished by the 
University Corporation for Atmospheric Research (UCAR) under the 
terms of a contract between UCAR and the Foundation. A manage
ment fee of $340,000 is paid annually to UCAR. 
NATIONAL SCIENTIFIC BALLOON FACILITY ________________ ($1, 070, 000) 

The Nationa;l Scientific Balloon Facilit~ (NSBF) is managed 
and operated under contract by the University Corporation for 
Atmospheric Research (UCAR) as part of the National Center for 
Atmospheric Research. Funding for this facility is included in the 
total funding for NCAR. 

The objective of the National Scientific Balloon Facility is to pro
vide ballooning support to scientifists requiring observations from 
high altitudes in such fields of science as aeronomy, infrared and 
optical astronomy,, and high energy astrophysics. The facility is lo
cated at Palestine, Texas. The present staff consists of 43 full-time 
scientists, engineers, technicians, and administrative personnel. 

4. SCIEXCE INFORMATION ACTIVITIES ______________________ $8, 500, 000 

Authorization, ftscaZ year 1975 
Research------------------------------------------------------- $8,500,000 Xational Information Systems___________________________________ 2, 300, 000 
lJser Support--------------------------------------------------- 2,200,000 
Foreign Science------------------------------------------------- 300, 000 

Total ---------------------------------------------------- 8,300,000 
The Science Information Activities program is administered by the 

National Science Foundation under the provisions of the National Sci
ence Foundation Act of 1950, as amended, and Title IX of theN ational 
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Defense Education Act of 1958. The purpose of this program is to 
promote the dissemiJ:!-ation of scientific information and to help scien
tists and others obtam and use the results of worldwide scientific re
search. This g~al is pursued by supporting activities whose results can 
be applied to Improve and extend science information services pro
vided by Gove.rnment ageJ_J.ci~, scientific societies, colleges and univer
siti~, an~ p~IVate organizatiOns. Support is limited to projects of 
natwnal significance that cannot be successfully conducted by private 
organizations without Federal support. 

General objectives of the program are: 
Development and dissemination of knowledge and new tech

niques essential for continuous improvements in science informa
tion services, including their assessment by cost/benefit criteria. 

Achievement of intersystem compatibility and increased effi
ciency among maj?r science information systems. 

Deve1opment of Improved means for retneving quantitative and 
factual data. 

Development and demonstration of more effective ways of help
ing scientists and others use information made available through 
present systems. 

Expansion of international exchange of new scientific knowl
edge and improvement in access to foreign science results by U.S. 
scientists. 

These objectives result .from an analysis of past priorities and results 
of the Science Infor~I!-atiorr Ac~iviti.es program and from user require
ments expected to arise later m th1s decade. New programmatic and 
organizational structures have been established within the Office of 
Science Information Service ( OSIS) in line with the revised objec
tives. Co?rdin:ttion. of. science .inform:ttion. activities in this country 
and relationships with mternatwnal science mformation organizations 
also are being guided by these objectives. 

RESEARCH --------------------------------------------------- $3, 500, 000 

The. res~arc~ I?rogra~I!- contr~butes new t.ested.knowledge for use by 
orgamzations m.Improvmg t~e1r pr~nt sc1enc~ mformation programs 
and for dev~lopmg ne~ services. This progam IS the only major source 
of support m the United States for research on science information 
pr~bl~ms. Specific research objectives are to support experimental ap
phcatwns of technology for long"range improvements of science in
tormati<?n systems; ~o seek cost-effective ways of advancing network
~ng and r~1tercon~ectwns a:mong systems; to develop innovative science 
mformatwn services reqmred to meet users' needs in future years· to 
pr.ovide 11: th~oretical ~ramework tha~ will contribute to more syst~m
atlc apphcatwns and Improved serviCes; and to provide data on the 
costs.and ~enefits and trends in science information supply and demand 
relatiOnships. Research results also provide bases for orderly develop
ment of the National Information Systems and User Support Pro
grams. 

NATIONAL INFORMATION SYSTEMS------------------------- $2, 300, 000 

Thi~ I?rogram seeks to ·improve the operation of existing systems 
for gammg access to the literature· of science and technology and for 
locating and retrieving specific quantitative data obtained i~ research. 
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Objectives of its literature-oriented activities are to promote intercon
nections, increase operational efficiency, and reduce the overlap among 
Federal and private systems in their coverage of the world's literature. 
With completion of automation of major abstracting and indexing 
services, emphasis has shifted to reduction of gaps and overlaps among 
major science information systems and to creation of efficient ways of 
exchanging information among them. 

Introduction of improved methods for identifying and retrieving 
specific data, such as "tagging" them at the time of publication, is a 
principal objective of the program's data-oriented activities. Anot?-er 
objective is to foster management policies and procedures for Im
proved and more economical access to data. 
USER SUPPORT------------------------------------------------ $2, 200, 000 

By concentrating on the needs of interests of users, in contrast to 
those of the originators or distributors of information, the User Sup
port program seeks ways to increase the application of available knowl
edge and to reduce the cost of delivering it to users. Two broad ap
proaches are being used: ( 1) identification of new user groups for 
existing services; and (2) testmg the purchasing appeal of new or mod
ified services for both new and existing user groups. An expanded 
user-paying base for services is expected to increase revenues for serv
ices and allow the services to further test potentially more useful ways 
of providing information with their own funds.. . .. 

The program includes four types of sequentmlly related activities. 
First are studies to establish a planning base for improved mana~e
ment of Federal and private science information services and to gmde 
future development of the User Support Program. Activities include: 
data collection to determine information user needs, interests, and 
preferences; studies and critical reviews of knowledge on how pur
chase decisions are made with respect to information services ; and 
studies of technical and economic barriers to adoption of improve
ments in science information services. Second, design and develop
ment studies are undertaken to translate research results into usable 
approaches for overcoming barriers to more efficient and effective use 
of scientific and technical information services. Examples of activity 
are studies and demonstratidns of the economic feasibility of ways of 
improving local access to literature identified through national biblio
graphic information retrieval systems and methods of extending com
puter-based information retrieval services to occasional users. Design 
and development studies may lead to innovative new programs spon-
sored by industry, non-profit) Federal science information · 
or user groups, as well as to proposals for further demonstrations 
experiments supported by NSF. Third, experiments and uc.•uu•uo~L 
tions are carried out to evaluate promising innovations in user 
which cannot be implemented until technical or economic uutcert!UllttH~S 
are reduced or eliminated. Included are experiments and uc.u1~'u" 
tions of user-controlled publications and new information. services for 
users in industry. Finally, the program supports applications efforts 
designed to stimulate the adoption and use of innovations in 
to users, especially those developed with NSF support. 
FOREIGN SCIENCE---------------------------------------------- $300, 
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The objective of this prog_ram. is to increase access to foreign science 
informatiOn. am~mg U.~. SCienti.sts by_ supporting U.S. participation 
in cooperative mterna_twnal science mformation programs and by 
serving as the focal pomt for such activities by U.S. government and 
private groups. 

In FY 1974, the program supported U.S. participation in 
UNESCO's UNISIST program, the FedHation of International 
Documentation, and the Abstractin()" Board and the Committee on 
Data for Science and Technology ~f the International Council of 
Scientific Unions. Also supported were cooperative science informa
tion activities with U.S.S.R. information centers and distribution of 
translations of foreign reports in the United States. 

5. INTERNATIONAL COOPERATIVE SCIENCE ACTIVITIES _____ $8, 000, 000 

Authorization, fiscal year 1975 
Cooperative Science Programs ____________ . _______________________ _ 
Scientific Organizations and Resources Programs _________________ _ 
International TraveL ___________________________________________ _ 
Support for Special Foreign Currency Projects _____ ·------------·--

$5,600,000 
1, 700,000 

500,000 
200,000 

Total ---------------------------------------------------- 8,000,000 
The Foun~ati~n's international ~o?perative science programs sup

port U.S. sCientists who (1) participate in research and exchan()"e 
activ:it_ies w!th scien~is~s. of o~her nations; ( 2) plan, organize, m~d 
p~rti?Ipate m the activities of mternational scientific unions and orga
mzatwns; ( 3) attend and present reports on their scientific research at 
international meetings; and ( 4) visit and conduct resrarch in foreiQ"Il 
laboratories. "" 
. T~e prill_lary goal o~ the program is to foster international coopera

tiOn m basic and apphed rrsrarch. Specific objectives are to (1) pro
duce new lmowl_edge an~ encourage its application to human needs; 
(2) str~ngthen n~ter1_1ati?nal cooper~tiv~ programs through support 
?f leadmg U.S_. mstitu~wns and scwnhsts; (3) support maximum 
mterchange of mformatim~ between U.S. scientists and their foreign 
coll_ea~es; and ( 4 ~ contnbut~ to the advancement of U.S. foreign 
pol~cy mterrs~s. This prog~·am. mc~ud_es support for incrrased partici
pat_w?_by Umtrd States scient_Ists m mternational cooperative science 
~ctivities related to the solutiOn of enrrgy problems in the United 
States. 
COOPERATIVE SCIENCE PROGRAM ___________________________ $5, 600, 000 

The objectives of t_hese cooperative activities are to produce new 
kno~v_ledge, exchange mformation, provide U.S. scientists with oppor
tl,ln.Ities to work on unique problems, and reduce the costs to the 
l 1mted States of _attacking global scientific problems. These programs 
a_ll serve our n!lt10~al policy of strengthening international coopera
tion tp.rough scientific research. 

This prograll_l in~ludes _cooperative research projects, seminars, and 
exchange of scientists with 18 countries. The Foundation serves as 
Execut~ve Agency for bilateral research and exchan()"e pro()"rams witl1 

Argentm3:, Australia, Brazil, the Republic of Chi~a Fr~nce Hun· 
gary, India, Italy, .Japan, Mexico, Romania, and Spai~, and sdpport~ 
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U.S. scientists in their efforts to develop scientific programs with the 
U.S.S.R. The National Academy of Sciences' exchange programs with 
the Academies of Sciences of the U.S.S.R., Bulgaria, Czechoslovakia, 
Hungary, Poland, Romania, and Yugoslavia are also funded by the 
Foundation. The exchange of scientists program initiated between the 
National Academy of Sciences and the Science and Technology Asso
ciation of the People's Republic of China is also included in this pro
gram. The Foundation provides partial funding to support U.S. and 
P.R.C. scientific delegations. The U.S.-Spain Cooperative Science 
Program is supported with funds transferred to the Foundation by 
the Department of State. 

This program also provides support for the planning and develop
ment of cooperative activities with other countries in the energy 
R. & D. field. These efforts include visits by individuals and task forces 
to foreign laboratories; international conferences and seminars in
volving technical experts; and technological surveys, studies and 
related services. 
SCIENTIFIC ORGANIZATIONS AND RESOURCES PROGRAM ____ $1,700,000 

International nongovernmental scientific organizations advance 
science by facilitating communications among the world's scientists. 
Important mechanisms for developing communications include the 
organization of meetings; establishment of standards ; planning and 
coordinating and, in some cases, providing facilities for carrying out 
international research programs; and the rendering of scientific 
advice, on request, to intergovernmental organizations. This program 
provides funds to support U.S. participation in international organi
zations, chief among which is the International Council of Scientific 
Unions (ICSU), together with its 17 member unions. A large share 
of the funds goes to the National Academy of Sciences (NAS) which, 
through various U.S. National committees, is the U.S. adhering mem
ber to ICSU and all but one of its affiliated unions. The program also 
supports the membership of the N AS in the International Institute 
for Applied Systems Analysis (IIASA), a multinational nongovern
mental institution supported by 13 industrialized nations to study 
problems of modern societies. The Institute applies systems analysis, 
computer technology, and modern management techniques to the solu
tion of societal problems. 

The objectives of this program are to ensure that: 
U.S. scientific interests are represented and defended in inter

national organizations, 
U.S. scientists participate and maintain a leadership role in 

these organizations, 
The U.S. scientific community is informed of the results of 

organizations' activities, and receives maximum benefit from U.S. 
participation, 

The Federal Government has available to it useful studies rele
vant to important international scientific and technological 
organizations and issues. 

U.S. scientists and institutions are adequately informed 
progress made in other countries toward an alleviation of 
worldwide energy problem. 

INTERNATIONAL TRAVEL PROGRAM--------------------------- $500, 
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This program provides funds to enable U.S. scientists to attend in
ternational conferences, visit foreign laboratories to conduct research, 
. participa~e in international cooperative programs, and exchange 
informatiOn. 

The objectives of the program are to obtajn information that will 
advance research efforts in the United States, enable U.S. scientists 
to discuss their research efforts in international scientific gatherings, 
and advance the education, leadership and experience of individual 
U.S. scientists. 
SUPPORT FOR SPECIAL FOREIGN CURRENCY PROJECTS ______ $200, 000 

This program provides dollar supplement grants to U.S. institutions 
involved in cooperative projects in special foreign currency countries. 
Examples of costs incurred by U.S. institutions that cannot be paid 
with U.S.-owned excess currency are (1) cost of reducing data. col
lected overseas; (2) purchase of small, but essential, expendable scien
tific instruments and equipment; ( 3) international travel to excess cur
rency countries whose governments do not permit the use of their 
funds for travel; and ( 4) costs incurred in the administration of for
eign currency grants and contracts. 
6. RESEARCH APPLIED TO NATIONAL NEEDS ________________ $139,100,000 

Autlwrization, fiscal year 1975 1 

Energy Research and Technology ______________________________ _ 
Environmental Systems and Resources _________________________ _ 
Advanced Technology Applications ____________________________ _ 
Social Systems and Human Resources ________________________ _ 
Exploratory Research and Problem Assessment_ _______________ _ 

88,700,000 
21,200,000 
13,400,000 
12,100,000 
3,700,000 

Total ------------------------------------------------- $139,100,000 
1 Amounts indicated for individual categories reflect relative percentage cuts based on 

the overall reduction of $9.8 million. These are not binding on NSF which may make such 
adjustments as It deems appropriate. 

The Foundation's program of Research Applied to National Needs 
(RANN) is designed to focus U.S. scientific and technical resources 
on selected problems of national importance, with the objective of 
contributing to their practical solution. An important purpose of 
RANN in this process is to shorten the lead time between the dis
coveries of science and their application in meeting the Nation's needs. 
Thus RANN provides a key bridge between the Foundation's basic 
research and education programs and the development and operating 
programs of the Federal mission agencies and other important ele
ments of the user community, including State and local governments 
and private industry. 

The principal emphasis of the RANN program currently is placed 
npon three ~a~or problem areas. These are Energy, the Environment, 
~nd Productivity. These problems are complex and interrelated. They 
mvolve all aspects of our society and require focused interdisciplinary 
resen:rch efforts to provide the knowledge base required for their 
solutiOn. Indeed, the interdependence of such major national problems 
a.s .energy production, environmental quality, and increased produc
tivity reqmres the application of the full interdisciplinary capability 
of the best scientific and technical skills of the nation if sound overafl 
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U.S. scientists in their efforts to develop scientific programs with the 
U.S.S.R. The National Academy of Sciences' exchange programs with 
the Academies of Sciences of the U.S.S.R., Bulgaria, Czechoslovakia, 
Hungary, Poland, Romania, and Yugoslavia are also funded by the 
Foundation. The exchange of scientists program initiated between the 
National Academy of Sciences and the Science and Technology Asso
ciation of the People's Republic of China is also included in this pro
gram. The Foundation provides partial funding to support U.S. and 
P.R.C. scientific delegations. The U.S.-Spain Cooperative Science 
Program is supported with funds transferred to the Foundation by 
the Department of State. · 

This program also provides support for the planning and develop
ment of cooperative activities with other countries in the energy 
R. & D. field. These efforts include visits by individuals and task forces 
to foreign laboratories; international conferences and seminars in
volving technical experts; and. technological surveys, studies and 
related services. 
SCIENTIFIC ORGANIZATIONS AND RESOURCES PROGRAM ____ $1,700,000 

International nongovernmental scientific organizations advance 
science by facilitating communications among the world's scientists. 
Important mechanisms for developing communications include the 
organization of meetings; establishment of standards ; planning and 
coordinating and, in some cases, providing facilities for carrying out 
international research programs; and the rendering of scientific 
advice, on request, to intergovernmental organizations. This program 
provides funds to support U.S. participation in international organi
zations, chief among which is the International Council of Scientific 
Unions (ICSU), together with its 17 member unions. A large share 
of the funds goes to the National Academy of Sciences (NAS) which, 
through various U.S. National committees, is the U.S. adhering mem
ber to ICSU and all but one of its affiliated unions. The program also 
supports the membership of. the NAS in the In~ern.ational Institute 
for Applied Systems Analysis (IIASA), a multmatwn~l nongovern
mental institution supported by 13 industrialized natiOns to stu~y 
problems of modern societies. The Institute applies systems analysis, 
computer technology, and modern management techniques to the solu
tion of societal problems. 

The objectives of this program are to ensure that: . . 
U.S. scientific interests are represented and defended m mter-

national organizations, . . 
U.S. scientists participate and maintain a leadership role m 

these organizations, 
The U.S. scientific community is informed of the results of the 

organizations' activities, and receives maximum benefit from U.S. 
participation, . 

The Federal Government has available to it useful studies r~le
vant to important international scientific and technologiCal 
organizations and issues. . 

U.S. scientists and institutions are adequately .m~ormed on 
progress made in other countries toward an alleviatiOn of the 
worldwide energy problem. 

INTERNATIONAL TRAVEL PROGRAM--------------------------- $500,000 
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This program provides funds to enable U.S. scientists to attend in
. ternational conferences, visit foreign ·laboratories to conduct research, 
·:participate in international cooperative programs, and exchange 
mformation. 

The objectives of the program are to obtain information that will 
advance research efforts in the United States, enable U.S. scientists 
to discuss their research efforts in international scientific gatherings 
and advance the education, leadership and experience of individual 
U.S. scientists. 

SUPPORT FOR SPECIAL FOREIGN CURRENCY PROJECTS ______ $200, 000 

This program provides dollar supplement grants to U.S. institutions 
involved in cooperative projects in special foreign currency countries. 
E:mmples of costs incurred by U.S. institutions that cannot be paid 
with U.S.-owned excess currency are (1) cost of reducing data. col
l~cte~ overseas; (2) pur~hase of smal_l, but essential, expendable scien
tific mstruments and eqmpment; (3) mternational travel to excess cur
rency countries whose governments do not permit the use of their 
funds for travel ; and ( 4) costs incurred in the administration of for
eign currency grants and contracts. 
6. RESEARCH APPLIED TO NATIONAL NEEDS ________________ $139,100,000 

Authorization, fiscal year 19'15 1 

Energy Research and Technology-------------------------------
Environmental Systems and Resources _________________________ _ 
Advanced Technology Applications ____________________________ _ 
Social Systems and Human Resources ________________________ _ 
Exploratory Research and Problem Assessment_ _______________ _ 

88,700,000 
21,200,000 
13,400,000 
12,100,000 
3,700,000 

Total ------------------------------------------------- $139,100,000 
1 

Amounts indicated for Individual categories reflect relative percentage cuts based on 
th<; overall reduction of $9.8 million. These are not binding on NSF which may make such 
adJustments as It deems appropriate. 

The Foundation's program of Research Applied to National Needs 
(RANN) is designed to focus U.S. scientific and technical resources 
on selected problems of national importance, with the objective of 
contribu~ing _to their p_ractical solution. An important purpose of 
RANN m this . process Is to shorten the lead time between the dis
coveries of science and their application in meeting the Nation's needs. 
Thus RANN provides a key bridge between the Foundation's basic 
research and education programs and the development and operating 
programs of the Federal mission agencies and other important ele
ments of the user community, including State and local governments 
and private industry. 

The princip:;tl emphasis of the RANN program currently is placed 
upon three ~a~or problem areas. These are Energy, the Environment, 
~nd Productivity. These pro?lems are complex and interrelated. They 
mvolve aU aspects of our _society and require focused interdisciplinary 
resea_rch efforts to J?rOvide the knowledge base required for their 
solutwn. Indeed, t~e mter~ependence of such major national problems 
a_s _energy productwn, ~nvi_ronmental quality, and increased produc
tivity reqmr~s th_e apphcatwn_of the full interdisciplinary capability 
of the best SCientific and techmcal skills of the nation if sound overall 
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solutions are to be found. RANN provides a unique Federal capability 
for identifying, developing, and supporting research on problems re
quiring the interdisciplinary research approach. This capability is 
being, and will be brought to bear on the major problems of Energy, 
the Environment and Productivity, as summarized below. Following 
this summary, there is a brief description of the important activities 
in the areas of Technology Assessment and New Initiatives, Program 
Management and Research Utilization, and Program Planning and 
Evaluation. 
ENERGY RESEARCH AND TECHNOLOGY-------------------- $88,700,000 

The Nation has the urgent need to achieve energy self-sufficiency. 
There is a wide range of potential technology combinations that will 
help achieve this goal. It is necessary in selecting combinations to 
provide a measure of insurance against technical and cost uncertain
ties. For this reason, an extensive mix of technologies has been selected 
for acceleration. The NSF Energy Research and Technology program 
contains the following complementary approaches to the Nation's 
goal of energy self-sufficiency: 

Solar Energy.-A comprehensive research effort has been established 
to provide the full technology base for widespread utilization of the 
sun's. energy in a manner that is non-polluting and is socially as well 
as economically acceptable. With growing momentum since FY 1971, 
the Foundation has supported solar energy research to provide a solar 
alternative for the Nation's energy future. Although the full impact 
of solar research will not be visible in the short range, the economic 
viability of several important applications (e.g., heating and coolin'g 
of buildings, wind energy conversion, and bioconversion to fuels) 
can be proven in the next five years. By the year 2000 it is reasonable 
to expect that terrestrial applications of solar energy could contribute 
from 15 percent to 30 percent of the Nation's total energy requirement. 

Geothermal Energy.-In concert with the Atomic Energy Commis
sion and the Department of Interior, a coordinated effort will be 
mounted to harness the earth's heat as a major, alternative energy 
resource. An aggressive research effort is designed to develop the full 
technology base to stimulate the installation by private industry of 
tens of thousands of megawatts generating capacity by the middle of 
the next decade. This would save on the order of 1,000,000 barrels of 
oil daily. Achievement of geothermal energy production goals for the 
generation of electricity by the turn of the century would save from 
3,000,000 to 6,000,000 barrels of oil daily and could simultaneously 
conserve energy by utilizing geothermal heat for non-electric purposes, 
such as space heating and air conditioning. 

Energy Oon1Jersion and Storage.-Research in this program area 
has many important facets. It is focused on determining the feasibil
ity of developing new and improved energy storage technologies in
cluding superconducting magnetic storage and sodium sulfur bat
teries. To increase the efficiency of electric generating plants, investi
gations will focus on magnetohydrodynamics electrical generation, 
topping and bottoming cycles and combined cycles. 

Energy Systems.-Studies to acquire, through systems analysis, a 
knowledge base for assessing alternative energy system and public 
policy options to provide the most effective use of energy resources. 
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Advanced A utom<Jtitve Pro lsio R . 
e~onomy and cycle efficienc rr:d d- esearch to mcrease engine fuel 
ticular attention given to ~on-eq:ilib~it~llutabt en:tissions, with par-

!J:.nergy Resourees.-Research to d I com ustwn phenomena. 
utihzing conventional energy resourc:sv( op met~o) ds for effectively 
~entally managing new resource ( h.g., coa _and for environ
tigate secondary and tertiary pet:ol:.g., s ~le d_eposits) and to inves-

Energy and Fuel Trans o t t" urn ex ractwn methods. 
~orta~ion of all forms of !ne; a zf~-Researc~ to improve the trans
bon site through investi at· gy . m I?roductwn source to consum 
reliability, as well as thr~u Ihns mvolvmg techniques of control aJ>d 
trically insulating material! Rresearhh ol superconducting and elec
transportation of fuels such. as ehe~c WI l also be carried out on the 

Tl_le_NSF Energy Re~earch anlT~~gen and methanol: 
detail m the following sections. hnology program IS described in 

Solar Energy 

. ~l_le inexorable depletion f th f · CIV~hzation depends and th~ en~irossll fuel r~serves on which modern 
their use make crucial the d . l onmental Impa~ts associated with 
The objective of the nation:IS oymeEt of alternative energy sources. 
deve~op,_ at the earliest feasible ti~:r th n£r1"I t Rhearch Program is to 
apphcatwns of solar ener that c ' e u ec nolo~ base for those 
~IVe and environmentall ~~ce an be made ~conomiCally competi
mtensive study by leadk in~~~~~e as a~tern!ltive energy sources. An 
pe~ts has identified the hi~hest ri~~i~mversity, a;n~ government ex
tatwn of solar energy Sol p y opportumties for the exploi-. ar energv can be u d t power, to heat and cool build. • d se o generate electric 
?f clean hydrocarbon fuels. si~gs h':seJO produce renewable supplies 
~ng these three areas of applic:fti research subprograms cover
Impo~ant to recognize that each t~h are presently underway. It is 
stantial contribution to the real· o t. e sfbphograms can make a sub
energy. These subprograms wh_Izh IOn od t ~ full. potential of solar 
quent sections are: Ic are escribed m detail in subse-

(
( 1) Heating and Cooling of Buildings. 
2) So~ar Thermal Conversion. 

(3) ~md Energy Conversion. 
( 4) Bwconversion to Fuels 
( 5) Ocean Thermal Energy Conversion 

. ( 6) Photovoltaic Energy Conversion. · 
Heatzng and Cooling of Buildi A . ~ . 

pprox1mately twenty-five per t f th 
United States is used for hea . cen ? e energy consumed in the 
ter needs of buildin s. The tmg, cooh~g ~nd supplying the hot wa
establish the full tec-ffnolo hverall obJect~ve of this program is to 
~tilization of solar energy ~yst:r:sf~~ 1hl widespread av~ilability and 
u~g.needs of all types of buildings i 1j Pf ~et fhe h~atln~ and cool
Umted States to the degree that n h 0 r e? ImatiC regwns of the 
nomically viable and sociall sue app Icatwns can be made ceo
accomplish this objective a J!al::d denvironmentally acceptable. To 
as 'Yell as a series of subs' stems te~e program of advanced research, 
pel'lments will be carried rut. ts and system proof-of-concept ex-
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Solar Tlu;rmal Conversion 
The objectives of the NSF Sol~r The_n~~l Conversion program are 

to prove the technical and economic feasibility of solar thermal.conver
sion systems, and to provide the full tech~ology b~se ~y the mid 198qs 
for load following electric energy generatiOJ_l applicatiOns and el~t~I
cal and thermal service applications for var.wus types o.f c~mmumt!es 
including Federal installations. To accomplish these ob]ecbves, maJor 
efforts will be aimed at: 

Design, fabrication, integration, and one-year t.est of a. 10 MWe 
central receiver experiment with the output from this plant mtegrated 
into a private utility po~er grid.. . 

Complete design, fabncatwn, mtegratwn, and. o~e-year t~st of a 
200 KW e 2 M wth solar total energy system providmg electr!cal and 
thermal s~rvice to a new civilian community or Federal base mstalla-
tion. h "11 · An Advanced Research and Technology subprogram t at WI m-
clude research on alternative concentrator-co!lectors, ther:r:nal transf~r 
and storage subsystems; and deployme~t <?f n~strumentatwn to m?m
tor the direct solar and circumsolar radiab~n m the southwest Umted 
States. Also included is research on sel~ctiye absorbe_r and refle~tor 
coatings, second generation system applicatiOn anal~sis, and fa~nca
tion of very high temperature (1500 degrees F) experimental receiVer/ 
storage components. 
lVirul EneTgy CO'TIIVe'l'sion . 

The key deterrent to expanded use of l~rge wi.nd power systems m 
the U.S. in this century has been the relatively high co~t <?f these sys
tems. Several systems of 100 KW to 1.25 M~ were ?~I~t m the 1930s 
through the 1950s, al'_ld ":hile proving techmcal feasibility, they wer~ 
ultimately uneconomical m the mar~etplace of that era. ~mal~, farm 
type systems also became uneconomical after ~ural electrificatiOn pro
vided cheap and reliable power. The techno!ogical ~evelopments of the 
past twenty years in such fields as mat~rtals, helicopter technolo~, 
automatic controls, and computer modelmg ha_ve ~~t bee~ system~ti
cally applied to wind systems because of the a-yailabil!ty of mexpensive 
power from other sources and problems associated with the short-term 
variability in the wind. In this ~ra o~ energy shortage, however, ad
vanced wind power systems, ":hich will t~k~ advantage of. these n~w 
developments have the potential of providmg. for domestic use Sig
nificant amounts of non-depletable, non-p~llutmg ene_rgy. 

The objective of this research program IS to expedite the devel?p
ment of the technology for economi~a.lly -yiable wind energy conversiOn 
systems suitable for large-scale utilization. 

The program provides for advanced research and technology to re
duce cost (and cost uncertainty) per unit performance, and for a 
phased set of experiments through systems proof-of-concept to est~b
lish the full technology base for widespread utilization of cost-effective 
wind energy conversiOn systems. 
Biocowve'l'sion to Fuels 

Bioconversion to Fuels system offers the potent~al of converting 
replenishable supplies. to cleaJ_l h:ydrocarbon tue~s (bwmass) to energy 
in various forms. Estimates mdicate that sigmficant amounts of the 

71 

Nation's current gas and oil requirements could be provided by means 
of these systems. However, the extent to which these projections can 
be fulfilled will depend upon the amount of space available for bio
mass production and the economy of energy farming practices and 
of systems to c~mvert o~ganic :r:nateri.al to useful fuels. Major problems 
to ?e. solved m?lude mcreasi~g biOmass gr?wth rates and yields, 
?-evismg economic!l:l ~ans of bwma.ss harvestmg and processing, and 
Improvmg the effiCiencies and reducmg the cost of various conversion 
processes. 

. This research yrogram is aimed at developing the technology for 
bw~ass c.onverswn plants of up .to 10~ 0ns/day capacity as well 
as high-yield e~ergy crop producmg fa~1hties by the middle of the 
next deca~e. MaJ?r sources of waste orgamc matter such as agricultural 
and loggmg residues and urban solid wastes will be examined as 
f~edstocks .for enerfP' conversi_?n processes. ~roof-of-concept conver
SIOn experiments Will ~e. carried out to verify the technologies for 
these pro~esses. I~ ~~dition, the goal has been established to show 
the tec~mcal fe.asibilit.y of the production of hydrogen by photo
synthetic and biOchemiCal methods in the same time period. 
Ocean Thermal EneTgy Cowve'l'8ion 

The. basic obje~tive of the 9cean Thermal Energy Conversion pro
gram 1s to e~tablish the techmcal and e?onomic viability of large-scale 
ocean. e.xperiments .capable of convm:tmg oc~an heat into significant 
quantiti.e~ of elect~ICal energy. Associated with such experiments are 
the additional optiOns of producing protein, plant-life, minerals and 
fresh water. ' 

Research carried on~ ~~der this program will permit us to move 
fro~ the current feasibility and conceptual design studies into the 
design of a proof-of-concept experiment which could be on line in the 
early 1980s. T~i~ will be accomplished by: 

lpmphasizmg advanced research leading to design and fabri
?atiOJ_l <?f system components that represent reasonable advances 
m existmg technology. · 

~stablishing requirements for the design and construction of 
sm~able test fac~lities (both shore-based and sea-based) and under
takmg the. testmg of ca~di?at~ compo~ents and subsystems. 

Conductmg systen;t optimizatiOn studies and subsystem experi
ments on energy dehvery systems for transmitting the output of 
ocean ther~al pla?ts to energy consumers. 

Conductmg ~nvi~onmental assessment studies, especially with 
regard to possible Impacts of thermal redistribution 

Commencing the design of a 10 Mwe-near shor~ proof-of
concept experiment. 

Photovoltaic Energy Conversion 
The g.ene~al objective of research efforts on Photovoltaic Energy 

Qonversi?n IS to develop. the full technology base for low-cost long
live~, re~Iabl~ phot<?voltaic systems suitable for a variety of ter~estrial 
apphcatwns mcludmg the generation of electricity for buildings and 
cen~ra~ power syste~s. Research efforts will continue to focus on 
ach1evmg the followmg specific objectives: 

Complete research on, and undertake proof-of-concept experi-
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ments which give promise of reducing by a factor of ten solar 
array production costs (presently about $50 per peak watt) and 
to establish the technology by the latter half of this decade. 

Conduct a focused research effort on advanced fabrication tech
nologies for photovoltaic devices that show a potential for a factor 
of one hundred or greater reduction in production costs; and con
duct proof-of-concept experiments of this advanced technology 
in the first half of the next decade. 

Conduct systems and applications studies to identify suitable 
proof-of-concept experiments of cost-effective photovoltaic energy 
conversion systems. 

State-of-the-art silicon cells have received significant research sup
port in the past and show strong promise for cost reduction. Develop
ment of the technology for single-crystal ribbon and polycrystalline 
thin-film silicon solar cells, and thin-film devices from a variety of 
other promising semiconductor materials, such as CdS and Ga As, will 
also require research. The most promising photovoltaic devices will be 
carried into the proof-of-concept experiment phase. 

To achieve the general and specific research objectives of the NSF 
Photovoltaic Energy Conversion program, the expertise developed in 
earlier and on-going research must be utilized. This is being under
taken through close collaboration with numerous government labora
tories, such as the NASA-Lewis Research Center, the Jet Propulsion 
Laboratory and Goddard Space Flight Center. A number of private 
industries are currently participating in the program and it is expected 
that more will be included in FY 1975. 

Geotlwrmal Energy 
After 70 years of growth, geothermal energy has just recently be

come a small but viable contributor to U.S. energy supplies. However, 
its development must be greatly accelerated if it is to meet urgent 
domestic needs on a significant scale. 

Geothermal energy utilization began on an industrial scale in Italy 
in 1904: when electricity was first produced at the Larderello field 
south of Florence. Today, approximately 400 MWe is being generated 
in Italy and slightly more than 1000 MWe in the 'vorld, including 400 
MW e at the Geysers in the U.S. Geothermal energy has been exten
sively used for municipal heating in-Iceland since the 1930's and to a 
very much smaller extent in the United States. 

Many who have studied the total U.S. geothermal resource have 
compared its potential favorably with that of present U.S. oil and 
gas reserves. The theoretical energy recovery in cooling a cubic mile 
of granite from 300 to 100 degrees C is sufficient to supply all the U.S. 
requirements for one week. All of the readily exploitable geothermal 
resources are located in the less populated western third of the U.S., 
but development could have considerable impact on providing the 
power requirements of large load centers. For instance, the Imperial 
Valley in California has been estimated to be capable of sustaining 
a generating capacity of as much as 100,000 MW e for 50 years. The 
principal problems which appear to be inhibiting the growth of geo
thermal energy utilization in the U.S. are : ( 1) a lack of confidence on 
the part of energy industries in geothermal reservoirs as a reliable, 
long-term supply of energy; (2) institutional, legal, and environ-
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~ed~~)p~~~~i~ed a::cl:~i~:1 '~~h the developmen~ of such ~es~rvoirs; 
cerning the t•l· t• f ph blems and economic uncertamties con u I Iza wn o geot ermal energy i · -
ceptable matter. The purpose of th NSF nan envi~onmentally ac
solutions to these problems. e program Is to accelerate 

The long range goal of the NSF G h 
gram is to provide the full tech eot ermal Energy research pro-
mercia! production of tens of thology ~ase for the cost effective com
from domestic resources b th ~usan s of MW of electrical power 
save on the order of 1 000 ~00 b midfle ff ~he next decade. This could 
ing geothermal energy pr~duct~r~e so b?i\:per ~ay. The correspond
MWe as we move into the capa I I Ies s ould exceed 100,000 
s~vings of from 3,000 000 to n~xt century, with equivalent daily oil 
tlons to conservation goals can ,~00,~00 ba~rels. Impo_r~a~t contribu
mal ?eat and associated fluids f~ so e ichr.ved by utihzmg geother
heatmg and air conditioning prod~~re ecfn~ purploses, such as space 
of brines. ' 1011 0 mmera s, and des!!lination 

Program objectives leadin t th · I 
necessary technological adv~ o ~s g~:m are: (1) r~search to provide 
nomics of geothermal ower n~~d o .Improve sigm!J.cantly the eco
experimental systems !ud test fct!f~J (2) establishment of small 
periments that cover the s e tmg aCI I Ies t? allow research and ex
(3) research to expand ou; kn~~l df porntlal geothermal resources, 
thermal energy, and ( 4) an I .e ge o re~overable reserves of geo-
policy options needed to res~l~~Isg~~ ~hoyi~~b.c~refully .researched 
legal, an~ institu.tional problems. w -m I Itmg environmental, 

Agencies participating in th F d 1 G 
include the Atomic Energy C e . e .era h eothermal Energy effort 
and the Bureau of Reclamatioommission, t e U.S. Geological Survey 

. age~cies follow a closely coord~::ed'et~r N~~· The efforts of th~se 
maximum exploitation of this val bl egra e . program to provide 
participate in the program as sp u~ l e resource. OtJ:er agencies will 

The NSF geothermal research e?Ia prograd rfeqmrements dictate. 
gram elements· (1) Re E r c~mpose o the :following pro
ronmental, Legal and sr:s~i~uti~~ ra twn and Assessment; ( 2) En vi
tion Projects and ( 4) Ad d Jiesearch; (3) Resource Utiliza
specific objectives of each pr:ag~~~ ele eseatrch and Tec~mology. The 

men are summanzed below. 

RESOURCE EXPLORATION AND ASSESSMENT 

Improve geophysical, geochemi I l . 
techniques necessary for locating anit ' Yeo t?giCal and hydrological 

Develop better methods for p d ~~~ ua thg geothermal resources. 
longevi~y of geothermal reservoirs~e IC mg e power potential and 

Provide research support to the U S G S . 
with regional assessments of geothe . . l. . natiOnal sur';ey program rma resource potential. 

ENVIRONMENTAL, LEGAL AND INSTITUTIONAL RESEARCH 

Evaluate waste disposal control t h I 
face environmental effects of geoth:~ nl dgy ~nd surface and subsur-

Improve the national ca abT rna eve op~ent. 
statements for key governm~nt gi ~tythto prlepar~ environmental impact 

o erma proJects. 
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Identify social, legal, and economic problems associated with geo
thermal development, both locally and regionally, for policy develop
ment, and evaluate the socio-economic framework of commercial utili
zation of geothermal resources. 

RESOURCE UTILIZATION PROJECTS 

Prove the technology for economic production of electric power 
from geothermal systems while meeting environmental standards. 

Provide improved operational understanding of geothermal reser
voir engineering and management and potential of different classes 
of geothermal reservoirs. 

Provide improved understanding of geothermal power plant design 
and operating characteristics. 

Provide experimental test beds for use by industrial, university and 
Federal.laboratories in component testing and evaluation. 

Involve industry engineers, analysts, technicians, and managers in 
field and power plant development to expedite early industrial exploi
tation of advanced geothermal technology. 

Develop a cadre of trained and experienced geothermal engineers 
and technicians. 

ADVANCED RESEARCH AND TECHNOLOGY 

Resolve major technical problems inhibiting the fullest practical 
commercial utilization of U.S. geothermal resources, including prob
lems in: drilling in hostile geothermal environments; well logging 
techniques and instrumentation; behavior of reservoirs under produc
tion conditions; extraction of geothermal fluids from the subsurface ; 
efficient conversion of heat in geothermal fluids to electric power; and 
monitoring environmental effects due to geothermal production. 

Ene1'gy Conversion and Storage 
The objective of the Energy Conversion and Storage Program is to 

develop methods for storing energy and for converting it into its most 
useful forms. On the storage side, research on advanced battery tech
nology, useful in both automotive propulsion and electric utility ap
plication, is supported. Feasibility of storage in superconducting 
magnets is also studied. On the conversion side, investigations of mag
neto-hydrodynamics (MHD) are supported to increase efficiency of 
electric generating plants. 

Present energy requirements are being fulfilled primarily through 
combustion of fossil fuels. Projections that show the substitution of 
ttlternative resources, such as nuclear, still require a significant frac
tion of our energy requirements to be provided by combustion through 
the year 2000. The National Science Foundation will place primary 
emphasis on focused research to increase the efficiency of current sys
tems by going to higher temperatures, adding topping and bottoming 
cycles, and by use of combined cycles. The detailed understanding of 
combustion processes will be J?Ursued, since this can have a major im
pact on our ability to maximize energy release and burn fuels which 
are not now generally acceptable from an environmental impact point 
of view. This research will complement programs under the OCR and 
AEC and will be coordinated with their efforts. The adverse effects of 
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temperature on the environment have been reco · d . · 
to Jhfl J?roblem co~tinue to ~e an integral portion~fz:he h~~t s~lutHfns 
an md mechamcs work m waste heat management studies~ns er 
Energy Systerrul 

The Energy Systems program element is · t d · · · 
undertaking in which all aspects of ener (:e~h~~ler ISciph;'lary 
mental, economic, societal, regulatory anJ)egal) ar ogy, environ-
allalyz~~·. The purpose is to improve. systematically ou: k=~=gg=~~ 
~· erna ne energy ~ystems and pubhc policy options which will ro 
NgF ~WAN: EffectiveSuses of energy to. meet. our national needs.lfh~ 

1 
nergy ystems program IS an mtegral part of the Fed 

fra energy program and is coordinated with and supportive of th~ 
DOg-range needs of the Federal Energy Office AEC EPA FPC 

P
I .an~ other Federal, State, and local agencies' of gov~rnme~t ' 
rmCipal research objectives are to: · 

Develop comparative analyses of the potential of current and 
a~vanced energy resources (e.g., gasified coal, oil shale,. tar sands, 
so ar, ~eothermal, etc.)'· ~o analyze the most promising Ionger
ra~~e I~searc~ OJ?I?ortumties, and to offer alternative research and 
utilizatiOn priOrities. 

Identif~ areas of energy consumption and devise conservation 
technologies and strategies. 

Select energy systems ~o optimize use of energy resources. 
Qreate the me~hod.ologiCal base for the analysis of public policy 

optiOns to provide mputs to Federal, State and local decision 
makers. ' 

Energy Resources 
At present, an energy problem exists because of the expandin 

demand ~for. and depletiOn of domestic supplies of fuel. For exanf
ple, :pr?Jechons show that the annual consumption of oil will be 
8.1 bllho.n barrels per year b~ 1980. The U.S. production eapacity 
can not mcrease to meet the mcreased demands with present tecli
nllogy and secondary recovery methods. A significant portion of our 
01 reserves can not now be economically recovered. However, it 
appears that ~he p~oble:J? ,could be alleviated by use of tertiary oil 
~~o~ery techmques In existmg fields or by development of an economic 
OI s ale process. On the ?ther hand, coal is readily available in the 
eastern a.nd western portions of .the U.S. and represents a resource 
fro~ which large, clean, economical supplies of gas and oil may be 
obtamed. ~he N~F Energy Resources program element supports re
search proJects m. advan~ed coal technology which emphasize the 
:fun~menta~ and mno.vative aspects of coal conversion technolo 
consiste~t with our environme~tal safety, water availability, and ]a~ 
use reqmrements. An effort will al~o be init_iated in FY f975 to per
form :focused ~~h on more efficient and mnovative methods of oil 
recovery. :f. rom ex1stmg fields as. well as from oil shale res 

B f th b · · · erves. 
1 ec~l~ f .. NSFVIOUS mterest. I?. and immediate potential :for 

c~athuDei lZartton, t f I pterogram activities will be closely coordinated 
~I pa, . men_ .. Q •. n r10r and other Federal agencies and . · t 
mdustry. , · , · puva e 

I 

I 

I 
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Advanced A. utonwtive Propulsion 
In ~969, it was recognized. that ac~ievement.of ambient air quality 

· goals m the U.S. would reqmre a maJOr reduction, of emissions of air 
pollutants from automobiles. Since the i~ternal .combustion engine 
?P~ra~es at !1- low overall energy co~vers10n efficiency and gasoline 
ISm mcreasmgly short supply, there IS a need for advanced rt:lsearch 
to provide the basis for improving overall automative power plant 
performa~ce . through understanding of the physics and . chemistry 
of the prmCipal phases of coinbustwn. Although extensive <!ngine 
development work is underway in manufacturing firms and other 
Federal agencies, too little attention has been given to providing the 
underlying research base for improvements in operating effiCiency 
and reduction of noxious emissions. 

NSF initiated such a program in the latter half of FY 197 4, with 
the objective of acquiring an understanding of basic fuel combustion 
and energy conversion processes as they relate to the design of en
gines with greater efficiencies (while maintaining low air-polluting 
emissions) , thus lowering demand for gasoline. A successful effort 
could raise heat engine energy conversion efficiency-which now ranges 
from 20 percent (10 percent-15 percent installed) to 30 percent
to a level as high as 45 percent by 1980, with a proportionate poten
tial increase in vehicle fuel economy. Basic knowledge is also needed 
in the areas of alternative fuel properties and materials to achieve 
fuel economies in practical engines while retaining desirable char
acteristics such as low emissions, starting, and drivability. 

This program is being implemented primarily in the university 
community. It provides an opportunity to utilize to the fullest extent 
the body of scientific expertise (thermo-chemistry, combustion and 
detonation, materials research, etc.) that has been developed over 
the years in support of the Nation's aerospace efforts and focuses 
this capability on advanced automotive combustion and propulsion 
research. This effort is closely coordinated with research supported 
by other government agencies (U.S. Environmental Protection Agency 
and Department of Transportation) and industry. 

Energy and Fuel Transportation 
The objective of the energy and fuel transportation program is to 

improve transport of energy in all forms from production sources to 
consumption sites. This research includes methods of planning trans
mission and distribution systems, techniques of control of distribution 
and generation to optimize system utilization, and techniques for relia
bility and security determination. Innovative research on power trans
mission technology involves: superconducting and electrically insulat
ing materials, new uses of circuit breakers, and research on electrical 
breakdown. Transportation of fuels by pipeline and by bulk shipment 
in novel forms such as hydrogen and methanol also a.re investigated. 

This program is closely coordinated with the Department of In
terior, the AEC, and the Electric Power Research Institute. 
ENVIRONMENTAL SYSTEMS AND RESOURCES ______________ $21,200, 000 

The Foundation's program of Environmental Systems and Resources 
supports research focused on environmental problems and has the fol
lowing objectives: 
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To assess the effects on the environment of energy production 
and use; 

To identify, analyze, and encourage the development of alterna-
tive solutions to important regional environmental problems; 

To modify severe and destructive weather for man's benefit ; and 
To measure amounts and assess effects of trace contaminants in 

the environment in order to establish a basis for their control. 

Environmental Effects of Energy 
The objective of this program is to develop the scientific knowledge 

base needed to help in efforts to reduce conflicts between increased 
energy production and environmental quality. Alternative means will 
be sought to reduce ... the environmental impacts of energy extraction, 
generation, and consumption. Emphasis is placed on environmental 
effects susceptible to new control technology, as well as on indirect 
environmental consequences of energy extraction, transportation, and 
use. 

Specific objectives of this program are to: 
Analyze environmental contaminants and land use consequen

ces of energy resource extraction. 
Evaluate environmental effects and develop criteria for siting 

to minimize effects of fuel processing, central power stations, 
and other conversion facilities. 

Analyze the environmental effects of alternative uses of energy 
for transportation and industrial productivity. 

This program is based on RANN environmental research initiated 
in FY 1973 in Trace Contaminants Program, the Weather Modifica
tion Pro~ram, and the Regional Environmental Systems Program 
'~hich is directly applicable to environmental effects of energy genera
tion. This on-going research amounts to $1.0 million in FY 1974 
in direct support of the program objectives and contributory to the 
national energy program. Additional research on environmental man
agement supported in other RANN programs is relevant to energy 
u~e and provides further support to achieve the objectives of the En

. vuonment Effects of Energy Program. The research planned for 
FY 1975 has been closely coordinated within the agency and with the 
AEC, DOl, and EPA. Continuing coordination will "be carried out 
to achi~ve national energy goals. 
Enviro~mental research on the effects of extraction processing and 

C?nsumptwn of .energy will target primarily on imp~cts of coal' and 
Oil shale extractJOn: coa.l conversion to gas or liquid fuel, oil and gas 
transport a!ld refinmg m coastal areas, and industrial processes and 
t!"anspo_rtatwn ch~mges as they may effect land use. These investiga
tlons will emphasize pollutant pathways, effects, and controls as well 
as ecosystem management ?Ptions for minimizin~ ecolo~ical effects. 

The central ~ocus of th1s program is on providing the knowledge 
n~e~ed for t~e Implementation of the Federal Energy Program with 
mimrnal enyironmental consequences and the effective dissemination 
to Feq~ral, State, and local agencies, industry, and the public. 
Regi'Q'Ra};Ifnvironmental8ystems 

Res~arch, on ~.egional Enviro'n:J?ental Systems is designed to en-
hance mans ability to deal effectively with re0'1"onal · t 1 • o env1ronmen a 
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problems. The program is focused on specific region~l en-yironments 
within the context of overall s.ocieta~ goals. Research I~ this pr?gram 
element is user-oriented and IS designed to yroduce m:format10n o:f 
value to the planning and management of regwn~ ~r natura~ resources, 
including energy, with maximum benefit a~d mimmal ~nv~ronment~l 
disruption. Accordingly, there is a substantial and c?ntmr~mg coordi
nation effort and information exchange between n~vestigators and 
Federal agencies, State and local governments, and mdustry. 

The objectives of this program element are to:. . . . 
Define specific environmental problems, mcludm.g.those umque 

to a geographic region (coastal zones), those apsmg from re
source development (land use), and problems ansmg from com-
peting human activities; . 

Inventory policy and manage:r_nent alte.rnatiVes that can serve 
as mechanisms to implement possible solutiOns; 

Identify resources impacted and ecosystems affect~d by de
grading change s~ as to predict consequences of alternative strate
gies to correct environmental problems; 

Evaluate economic and legal consequences of management 
mechanisms :for solving environmental problems; 

Synthesize alternatives from environmental, economic, and 
social information ; and . . . 

Evaluate alternatives in terms of retammg environmental 
quality, economic productivity, strong interregional relationships, 
and equitable distribution of costs and benefits. 

Major research efforts encompass studies on the environmental 
aspects o:f the following three program activities: 

Land Use Allooation.-Objectives are to develop methods for 
assessing environmental consequences of re~onal and local land use 
decisions and land use consequences of environment~l management 
strategies; to develop and e-yal~ate .selected tech~olog~es for land !JSe 
planning; and to ev~luate mstitutwnal mechamsms for controllmg 
land use and managmg growth. 

Coastal Zone M anagement.-Go~ls are to provi<;].e alternatives. to 
avoid undesirable effects of waste discharges, duml?mg, and dre~gmg 
estuaries; to devise improved management st.ratej:pes for .ecolog~c~lly 
important coastal wetlands; and to provide the basis :for WISe plannmg 
for human intrusion into coastal zones. 

Urban/ Rural En1Jironmental llfanagement.-Objectives are to 
a.nalyze the urbanization process as it creates environmental chang~s; 
to evaluate the planning for, and consequences of, development a~t~v
ities such as residential and industrial siting, transport nets, uti~Ity 
routes, and open space p~eserva~ion; to devi~e and evaluate alte_rnatives 
for disposal of urban, mdustnal and agncultural wastes with least 
insult to urban/rural ecology. 
Weather M odifioation 

The major goal of the Foundation's Weather Modification ~rogr~m 
is, through research, to prove the concept of weat~er modificatw~ 
knowledge ~sa tool to address societa~ needs. Of particular concern .Is 
the alleviatiOn of damage due to certam weath~r hazards suc.h as h!l-1'1, 
drought, lightning, and highway !?g. 9f associated concern IS the ~m
pact of inadvertent weather modificatiOn brought about by pollutwn 
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and energy use in metropolitan and megapolitan areas, by agricultural 
and strip mining areas, and by large power generation facilities. The 
NSF/RANN role in weather modification is coordinated with the pro
grams of other Federal a,_gencies through the Interdepartmental Com
mittee for Atmospheric Sciences. 

The major objectives of the Weather Modification program element 
are: 

. To more fully e':'aluate the impact of weather on man especially 
m a technology-oriented, highly industrialized society s~ch as that 
of the U.S., and to develop the full scientific base necessary for 
successful weather modification applications. 

To develop the operational predictive models and statistical 
metho4s and measurement systems which are essential to accurate 
short-time evaluation of weather modification events both 
advertent and inadvertent. ' 

T<? dev~lop the tools and techniques for performing weather 
modificatiOn research through proof-of-concept experiments. 

T<? car!'y out selected,. comprehensive, goal-oriented weather 
modifi?atwn research proJects, such as the National Hail Research 
Expenment (NHRE) and the Metropolitan Meteorological 
Experiment (METROMEX). 

The major objectives of the two comprehensive projects are: 
NHR~: To prove the concept 9f cloud seeding as a method 

suppressmg the damage due to hail at a cost that is small com
pared to the damage alleviated. 

METROMEX: To delineate the extent to which and the mecha
nisms whereby a metropolitan area changes its regional weather. 

Environmental Aspeots of Traoe Contaminants 
T.he Trace Contaminants program element is concerned with the 

envir~nmental consequences arising from mining manufacturing use 
and disposal of s~lect~d J?letallic and ~ynthetic organic compound~. ' 

The .Program IS prmcip~lly committed to determining the levels of 
po~n.tially or overtly toxic trace substances in the environment; as
sessmg the effeots of these levels on man, animal, and plant communi
ties; and relating these findings to methods of oontrol. A close com
muni?ations relationshi~ exi~ts between i~vestigators, producers of in
dus~rial wast~s, and offi~Ia~s m the Council on E~vironmental Quality, 
N atwnal Institute of Environmental Health Sciences, and the Envi
ronmental Protection Agency. 

The objec~ives of this program element are to: 
· Iden~Iry and quaJ?.tify contaminants resulting from agricultural 
and numng operatiOns, and the manufacture, use and disposal 
of products and byproducts; 

Deyelop ne~, and impr.ove existing techniques in analytical 
:cheimst~y specifically appl~cable to the abo':e objective; 

Describe through modelmg and field validation contaminant 
~ransport pathways acc.o~nting for change in the q~antity, chem
I?al st~ct~re, and ~oximty ?~ compounds caused by passage of 
~.Ime, ~ffermg physi~al conditions, and the degrading of modify
mg actions of bacte_ria and other biological influences; 

Assess the potential for damage to ecosystem communities, pop-

i 

i 



80 

ulations, and biological species (including man) along the con-
taminant flow paths ; . . . . . 

Identify and analyze legal and economic mcentn:es (or disin
centives) which contribute to environmental pollutiOn by chem
ical contaminants; and 

Design and develop through research novel approaches to de-
contammation technology, and identify the costs and benefits of 
alternative abatement strategies. 

ADVANCED TECHNOLOGY APPLICATIONS--------------------$13, 400, 000 

The major objectives of the Advan_ced Technology A~plica.tions 
Programs are to accomplish the followmg through aggressive highly 
focused research. . 

Develop earthquake engineering technology to make it possible 
to design and construct buildings and other ~tructures that can 
better withstand the forces of earthquakes with reasonable eco
nomic costs. 

Develop advanced industrial processing technology, to in,crease 
:lndustrial productivity, including enzyme technology and other 
concepts such as new industrial automation techniques. 

Increase the speed and cost-effectiveness of undergroun,d ex-
cavation processes. . 

Advance the technology for new instrum0;nts to diagnose and 
treat diseases, to improve accuracy and efficient measur~ment of 
processes and to enhance production of goods an,d services. 

Impro;e understanding of the socio~econo~ic con~equenc~s of 
policy decisions on land use and other Issues m relation to disas
ters and natural hazards to aid in emergen,cy planning and tech-
nology applications to these problem ar~as. . 

Transfer technology to the appropnate user commumty. 

Disaster and Natural Hazard 
The purpose of this program element is to support research to ad

vance the technology to reduce the losses caused by hazards and dis
asters such as earthquakes, fires, and other large-scale phenomena. 
These hazards cause direct loss of billions of dollars of property and 
thousands of lives each year, and untold losses caused by the disrup~ 
tion of normal community functions.. . . . 

This research is focused on such Issues as techmques for bmldmg 
earthquake resistant structures and learning how strong _earthquake 
ground motions act upon all types of structures and their contents. 
These efforts range from studies on SJ_llall s~ru~tures such a~ eleva_t?rs 
and retaining walls to dams, high rise bmldmgs, and entire utility 
service systems. 

The fire research efforts focus on understanding the process of com
bustion for various materials; the fire spread mechanisms; and the 
methods for extinguishing fires. Attention is also giv~n to the model
ing of.fire propagation, the effectiveness of _fire-fightmg syste~s, and 
the deleterious effects of smoke. Research to Improve the detectiOn and 
suppression of fires is also supported. The NSF eff?rt complements 
the role of NBS through a close~y-co~pled cooperative arra!lgement. 
The NSF effort provides the umversity research base that IS nee~ed 
in many areas important to the NBS and the fire protectiOn 
community. 
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.As this research base _is 9;dvanced and new technology developed, it 
will. be necessar:f to devise Improved methods for making the fire pro
t~chon COJ_llmumty a~are of the progress and to encourage coopera
bye expe~Imentabon m ~rder to upgrade experimental systems. Efforts 
":Ill contmue to emphasize th~ dev~lopm~nt of projects related to the 
dm::ct needs of the fire serviCes, mcludmg new and improved fire 
eqmpment technology. 
. This ~ork is not only ?esigne4 to improve engineering practices but 
IS also aimed at developmg the mformation needed to bring build· 
c?de standards and SJ?ecifications iJ?.tO line wi~h public safety expe~~~ 
ti0;'1S. The progral!l IS under contmuous review to insure there is a 
qmck an~ ~ppropr1ate ~esponse to emerging problem areas. 

In addition to t~e high technology orientation of research efforts 
supported und~r this program, the Foundation in FY 1975 plans to 
undertake studies on the socio-economic respon~es to naturai hazards. 
Technological Opportunities · 

The objective of this program el~l!lent is to support research in care
fullJ: selected are~s of h~ghly promismg technological innovations with 
part1~ular attentiOn to mcreased productivity. The research activities 
m this element are: Advanced Industrial Processing· Excavation 
Technology; and Instrumentation Technology. ' 
SOCIAL SYSTEMS AND HUMAN RESOURCES ________________ $12, 100, 000 

The RANN program in Social Systems and Human Resources 
( SSHR) S~J?ports research which focuses on increasing the effective
ness. of policies and programs dealing with selected urban and human 
service problems at the Federal, State, and local government levels. 

The pro~am ~as three principal objectives: 
To I~eJ?.hfy, analyze; and contribute knowledge to improve 

productivity m the pubhc sector. 
rr:o identify, analyze, and evaluate more effective efficient and 

eqmtable ways to delivering human services; and ' ' 
. To d~velop th~ data base and analytical techniques required for 
Imp~ovmg_ apphed research on municipal systems and human 
service dehvery. 

The fo~lowin~ specific criteria are used to evaluate proposed re
search priOr to Its support: 

The r~search must address signific_ant productivity problems in 
the pu~hc sector and have the potential to providea significant in
crease m usable knowledge beyond that already available· 

The resear~l?- must be dir~ctly u~eful in assisting nationai, state, 
or local. ~emsion makers m solvmg problems in public sector 
productivity. 

The research should co~tribu~e, where practicable, to advancing 
the state-of-the-art of social pohcy analysis; and 

The costs of ~~e r~search ar~ the l!linimum required to carry out 
al~ research, utilizatiOn, and dissemmation activities effectively. 

Social Sy~t~ms and Human Resources is subdivided into four ele
!llents: ~un:o.Cipal Systems and ~ervices; Human Resources and Serv
Ices;_ Social D~t';\ and ~valuation; and Public Regulation and Eco
nomic .Produchyity: This_ program is developed and managed through 
extenSlVe coordmatiOn with the other Federal agencies and state and 
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local governments which can benefi~ f~om analysl~s hw~i~t cuts ha~~:~ 
1 mission responsibilities. Tlus IS accomp Is. e roug . 

~hveSSHR panel of the RANN coordinating committee and. extensrde 
dae -to-da contact with program officials in t~e other age~Cies. In a -
diBon defailed coordination on research tasks Is. made pos~I~le t~rough 
the u;e of solicitation techniques and pre-review of soliCitatiOns by 
cognizant agencies. 
Mwnicipal System~ and Services 

The objectives of this program el~ment ar:e to: h f . t" 
Provide knowledge which will help Improye t e use o ex~s .m1 

municipal resourc~s a~d impr?ve the effective~ess. of mumcipa 
governments in dehvermg P"';lbli? goods and services' h l . 

Evaluate attractive applications of new urban t~c no og~es, 
with emphasis on the ways in which social and techmcal systems 
can best be joined; and . · t" d 

Evaluate the benefits and costs. of alJ;ernative orgamza IOns 11;n. _ 
institutional mechanisms for copmg with the problems of mumci 
pal governments. 

Human Resou1•ces and Services 
The objectives of this program element are t~: d r 

Find more effective, efficient, and eqmtable mean~ t? . e Ive~ 
services consumed directly by individuals or groups of mdidvidnall' 

Furnish data on the match between the demand for an supp Y 
ofhumanservices; . h d 1 

Produce information and analyses reqmre~ !or t e eve op-
ment and evaluation of social programs and poliCI~s. 

1 1 
f 

Pro ams are designed and implemented at many d~ffe~e~t eve so 
ove~ent to provide social services to the same m?Ividuals ~nd 

g rou s. NSF research is designed to evaluate the C<?mbmed effectlve
~ess ~:f these programs. In areas such as legal services, :f?r example, 
the amount o:f basic and applied rese~rc~ has b~en relatively small, 
and major opportunities exist :for effective mnovat10ns. 

Social Data and EvalA.lation . 
Research objectives are to develop the. data b~se and eval;uatwn · 

techniques needed to carry out more effective apph~? resea_rch m mu
nicipal and human service delivery systems. In ad?Ition, this p_rograd 
element supports analysis of al~ernati.ves :for the Implementation an 
utilization o:f the results of applied social research. 
Public Regulation and Industrial Productivity 

The objectives o:f this program are to: . . . 
Evaluate the effects of public sector economic regula.t10n on In-

dustrial productivity and organizat~on; and 
Provide information and analysis to Federal, State, a;nd local 

regula.tory bodies and industry to increase the oyerall soCial effec
tiveness and equity o:f alternative regulatory mstruments. 

Publicly regulated industries now account . :for 12 percent of ~he 
GNP. They are a :fast-growing ~ector o:f the economy (~50 per~ent In

crease since 1950). The interactiOns between regulate~ mdustrie~ f!'nd 
the unregulated sector have la.rge impacts on industnal productivity, 
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on technology, and, most import:antly, on the ~ajor social choices now 
:facing the nation on ?rgamzat10n of th.e .natiOnal economy. From a 
public policy perspective, these productivity problems are addressed 
through choices made by Federal, State, and local regulatory commis
sions. There is a growing awareness of the commonality of economic 
problems and issues faced by regulators, despite vast differences in 
their statutory authority and methods. Because of their independence, 
autonomy, and specialized missions, regula.tory bodies have limited 
capability to carry out research on, and capitalize upon these common 
features, even though an identification of common issues might J.>ro
vide a vital broader perspective from which the merits of variOus 
alternatives can be assessed, and their activities made more consistent. 
This program has been established in response to the expressed research 
needs of these agencies. 

EXPLORATORY RESEARCH AND PROBLEM ASSESSMENT ____ $3, 700,000 

The program of Explora.tory Research and Problem Assessment 
(ERPA) provides RANN with needed flexibility and responsiveness 
to initiate studies on selected problems that have potential for major 
national impact. This permits the continuing development of new and 
innovative research approaches to important societal problems not 
being addressed elsewhere in RANN or in other agencies. Gaps in the 
spectrum of existing research relevant to national needs are approached 
through problem assessment and definition studies and through ex
ploratory research projects. As projects or programs develop in 
ERP A, steps are taken to transfer responsibility to other major 
RANN programs or elsewhere for sustained research. ERP A under
takes both to stimulate the focusing of research on recognized national 
problems and to develop new approaches and perspective on longer 
range or poorly defined problems. 

The basic objectives of the program of Exploratory Research and 
Problem Assessment are to : 

Define and assess emerging societal problems to determine the 
potential applications of scientific and technical research to deal 
with them; 

Support exploratory resea.rch on selected problems to bring 
them to the stage where they are suitable for a major research 
effort in RANN or in another Federal agency; 

Define and assess the primary and secondary societal impacts 
o:f applications o:f new or modified technologies; and 

, Ensure that ERPA research results are fully reported and dis
seminated to appropriate policy and decision makers and to the 
appropriate scientific community. 

Teehnology Assessment 
Technology assessment includes the systematic study of the effects 

on society that may occur when a technology is introduced, extended 
or modified, with special emphasis on the impacts that are unintended, 
indirect and delayed. The assessment of a technology should attempt 
to anti~ipate and ~valuate the impact-physical, biological, social, 
economic and behaviOral-of a new. technology on all sec~ors of society. 
Technology assessment can contnbute to the generatiOn of public 



olic o tions to assist in the managem_ent of technology and can 
p -yd J? t to important decision-makmg processes. proVI e mpu 

Selected Research Topics . . d assessment have identified 
The ~ro~esses of_pro~lem .d~?{l~~~n ~~ional need which have par

four prmc~pal topic~ o socie a f these a research approach has 
ticularly high prwnty. Fo~ ~~ch f owledge to develop a research 
been designed to assess exis ll~~·t ~~ovel exploratory projects and to 
ag~nda, to encour~ge a;~ s(fJtional relations for transfer of research 
build program~atlc aln ms I lements to responsible users. 
.results and ultimate y program e 

N w Problems and Projects . t · 
;,he flow of research ideas to RA~N is in~reasmg,i:~l:t~~~h~~ ~~ 
dd·t· t the targeted programs Is essential ~o g 

1 
t 

~ I IOf!- o h . t l roblems. This program e emen 
mnovatlve _approac ~ to SOCle a p new ideas in the scientific c~m-
makes possible a fl_exi~le. res~on~lNN of initial problem definitiOn 
munity and !he stlmu at~o!l ~ . s.~. for future development as prob
and exploratiOn on promismg opic a ertain to any of 
lem foc!lsed r~search thrusts. Sudh p~~~~err;,~a~s:oftation, health or 
the maJOr social systems-e.g., e uca ' 
communications. $l ooo 000 
1• INTERGOVERNMENTAL SCIENCE PROGRAM----------~·-:·-- ' . '. 

he Inter overnmental Science program h~s the m~s~wn of aidmg 
St~te and l~al governments to increase their c~pabihtyt_ to etmi_opnl~ 

l ff t' l The program IS a con mua 
science and techno ogy e .ec ~fie y.t ole in understanding and analyz-
earlier W?rk a!ld plays afSI~Hl C~~ d~ralism policies for science and ing the Imphcatwns o ew e 

te~h~1~§'~ctives hof the ~uter:~Je~~;bi~it~ s~~e~~!/{~~s1~:~i~~: }~~ 
de~~Fnr;;helr ~e:i:~h ~~d technologyhneetods. a~d se~~~npg :hi~~~~ 
f 'l't t' the apphcatwn of researc CIVI sec d' 
aCl I a mg h F d 1-State-local government an Promote and strengt en e era . . 
rivate sector research and utilization relat~onships; 

p Stimulate development of public and ptwate sector user capa
b'lity to implement RANN research results. 

I ~ ~~~ 8. INSTITUTIONAL IMPROVEMENT FOR SCIEN ------------- • • 

Autlwrizatian, fiscal year 1975 

. $7,000,000 Institutional Grants for Science--------------------------------
3

, 000, 000 
Institutional Grants for Research Management_ ______________________ _ 

Total---------------------------------------------------- 10·~·~ 
INSTITUTIONAL GRANTS FOR SCIENCE--------------------~- $7, • 

The Institutional Grants for Science Program pr?vid~~- am¥!~1 
rants for discretionary use by U.S. coll~ges. and umv~rsl I_es. e 

g t · t ded to help maintain quahty m academic science at 
gran s are In en d gth · th · area More 
those institutions that have demonstrate stren . m .. IS t: . ate 
than one-fourth of the Nation's colleges and umversitles par ICip 

f 
) 
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. annually in this program. These institutions enroll virtually all of the 
Nation's science graduate students and most of the undergraduates. 
Practically all institutions offering science programs of substantial 
quality are included among the recipients. 

The grants are designed to support institutional initiative and 
autonomy, by giving campus administrators a necessary measure of 
control over their programs of research and education, enabling them 
to meet emergency situations and to take advantage of opportunities. 
They furnish freedom from rigid budgets and sometimes can be 
"spent" several times, in that commitments backed up by the grants are 
often later covered by other funds. 

Universities find the funds especially valuable for small research 
grants to new Ph.D.'s who have recently joined their faculties, for 
summer support of research by graduate students, and for continuance 
of research experiments during lapses in outside funding. 

The object of the expenditure varies with the type of institution. 
Doctoral institutions spend a larger share of their funds for support 
of personnel (faculty, students, technicians, visiting lecturers, etc.) 
and for renovation of facilities and computer operations than do 
undergraduate and Master's level institutions. Undergraduate col
leges-including those with Master's programs-use the funds to re
place outmoded laboratory instruments, to provide research experience 
for science majors preparing to enter graduate schools, to fill gaps in 
science libraries, to employ and retain able faculty members by pro
viding them with research opportunities, and to meet many kinds of 
special local needs. About two-thirds of the expenditures of these 
institutions are for equipment, overwhelmingly instructional 
apparatus. 

INSTITUTIONAL GRANTS FOR RESEARCH MANAGEMENT 
IMPROVEMENT --------------------------------------------- $3, 000, 000 

The Research Management Impr~vement program is concerned 
with the improvement of research management procedures and prac-
tices at institutions that receive considerable (more than $1 million/ 
year) Federal support for research. Funds from this program enable 
the institutions to appraise their current management situations, to 
develop innovative managerial methods and procedures, and to test 
and evaluate the effectiveness of the methods and procedures devel
oped. The program encourages institutions to examine the manage
ment problems that arise as a consequence of Federal requir3ments for 
research grant/contract administration and to devise solutions to these 
problems. As part of these activities the program also supports work
shops and conferences for the discussion of research management 
problems and for the dissemination of information that will help solve 
such problems. 

In FY 1973, obligations of Federal funds for research, both basic 
and applied, at universities and colleges and at other nonprofit insti
tutions, were $2.76 billion. Thus, if the obligations continue at the 
present level, the Government will invest nearly $30 billion in research 
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at these institutions over the next 10 years. The Research Management 
Improvement program was initiated in FY 1973 in order to.achieve 
better management of these funds. A wide response to NSF's an
!louncement of the program and to the first call for proposals resulted 
m 157 proposals, requesting $16 million, from about 135 research insti
tutions of higher education. 
~SF is the only Federal agency providing funds to enable univer

sities, colleges, and nonprofit research institutions to analyze current 
problems related to the administration of Federally supported re
search resources and activities and to develop, test, and evaluate alter
natives to existing management procedures. The techniques that 
emerge from this program are expected to bring about increased 
productivity and greater cost effectiveness for the millions of dollars 
designated for Federal research at many institutions. 
9. GRADUATE STUDENT SUPPORT. _________________ --- _________ $13,200,000 

Authorization, fiscal year 1915 

·Graduate FellowshiPS-------------------------------------------- $9, 700, 000 Graduate·Traineeships ___________________________________________ 2,000,000 

Postdoctorals --------------------------------------------------- 1,500,000 

Total ---------------------------------------------------- 13,200,000 
The primary objective of Graduate Student Support is to assure 

that at least a modest number of the Nation's most talented graduate 
students in the sciences obtain the education necessary to become a 
cadre of first-line researchers needed by our technologically-based so
ciety. Accordingly, the Graduate Fellowship Program focuses on the 
highest ability graduate students across all fields of science. Another 
objective is training of scientific and engineering manpower specifi
cally to help meet the Nation's energy problems. The Energy Related 
Traineeships and Postdoctorals support this objective. 

The Graduate Fellowship Program is the only sizable program
Federal or otherwise-available over the broad spectrum of the sci
ences in which the Fellows are selected solely on the basis of ability in 
a national competition. Since only about one of every 12 applicants is 
selected for an award, the Fellows represent the very best of the 
baccalaureates produced by our colleges and, thus help to set stand
ards of academic excellence at the universities where they carry out 
their graduate training. In addition to those receiving fellowships, 
several thousand applicants each year, to whom NSF is unable to 
offer awards, are accorded honorable mention. In this way, the com
petition achieves a leverage in the identification of scientific talent that 
goes far beyond the number of individuals actually supported under 
the program. Their inclusion on the honorable mention list assures, 
for many individuals, alternative awards (teaching assistantships, 
university fellowships, etc.) without which they would be unable to 
undertake graduate study. 

In FY Hl74, Energy RPlatPd Graduate TrainPeships were awarded 
to doctoral-granting 'institutions which were significantly involved 
in energy-related resparch in the areas of (a) coal and oil shale. (b) 
solar pnergy. and (c) gPothPTmal pnergy. Also, in FY 1974 trainee
ships were awardf'd to a limited number of colleges and universities 
which historically have providPd educational opportunities to dis-

r 
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B:dva~taged e~hnic minorities and ~hich ha~e been th;e m?st produc
t~ve m awardmg advanced degrees m the sciences. Mmority Institu
tion Graduate Traineeships offer help in a tangible way to highly 
capable students attending historically minority institutions to ad
vance their scientific careers on the basis of their own capability 
rather than on a basis otherwise limited by financial resources. Both 
types of traineeships provide for three years of support. 
FY 1975 GRADUATE FELLOWSHIP PROGRAM _________________ $9, 700, 000 

For FY 1975, about.500 new awards will be offered for a period of 
three years, subject to the availability of funds to individuals who 
by the Fall of 1975 will be beginning graduate ~tudents or will have 
co~pleted no more than a year of graduate work. The second and 
th1r~ ye~rs of the award will be approved by the Foundation upon 
certificatiOn by the fellowship institution of the student's satisfac
tory pr?gress tow.ard an advanced degree in science. Awardees will 
~elleq~nred to .activate their fellowships not later than the Fall term 
o .o~mg receipt of the award, but will be permitted to use the re
m~mmg two years of supp?rt within the following four years. This 
:II~ enable them t? engage mother activities approved by their insti
. uti_OJ?.S that cont~1bute to t~eir training and goals. For exam le an 
md1v~dual ?Ou~d mterrupt his formal training for a meaningfJ ~ork 
h~perience ~n mdustry and, on his return to graduate school modify 

IS acade!fiiC. program to accommodate a newly discovered' s ecific 
career obJective. Or ~e could take a teaching assistantship f~r ~ year 

h
o!" td":'o and ~hen activate the fellowship for the purpose of writing 

IS ISSertatiOn. 
G Adstipend of $3,600 for each of the three years is provided to the 

r.a ua.t~ Fellow. There are no allowances for dependents TheUS 
~f~e~Jies that they atte~d rec.eive a cost-of-education· allowa~c~ 
an ac~d ~er annum.hThe stipend Is prorated in the case of awards for 

ernie year ~at er than a full twelve months. 
fr!~l\ohws at.tend~nt.g Uh.S. unhiversities receive their stipends directly 

e umvers1 Ies t ey c oose to attend B · · · 
thed ~oundation _instituted formal a()'reements ;n~~h~gs m J!Y 1.9t?'4, 
an Issued task orders to cov b • e umversi 1es 
spedcific students. Funds are obiig~:!dm=~t=a~nh tbaeshkalf dof ~o~ps odf 
an a task 0 d · · or er IS Issue 
named therei~ :horhz:::~n~~ed~~~u;~~~hl :hpfortd of the hFellow~ 

The Graduate Fellowshi s . e u~ s are ex ansted. 
graduate students, irrespeclivea~~ flilded at supportmg the very best 
graduate fellows have hi h ~ s or caree~ gol;tls. However, the 
solution of the Nation's pr~bl pote_ntilald~or contributmg to the future 

ems me u mg energy. 
TRAINEESHIPS AND POSTDOCTORALS ___ _ 

NSF in its lead role in th F d -------------------- $B,500,000 
ing energy R&D man ow e e eral government activities for train
graduate level and'at h~o a~d fplans to sup

11
port activities at both the 

. . . . our-year co ege levels. 
Ene1'gy Related Graduate Traineeships 

Energy Related Graduate (ERG) T . . 
FY 1974 tp help meet the Nation' ra!neeships were initiated in 
professional manpower especially ~ e~erdgt~g needs for scientific and 

rame m energy-related work by 
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bringing about an increase in the number of qualified individuals who 
focus their graduate studies on energy-related problems. In FY 1974, 
$2.6 million in support was provided for grants ~unded fo~ ~ thr~e
year period. A new cycle of three-yeax: grants totalmg $1.8. mil_hon will 
be awarded in FY 1975 to augment this approach to the sCJentl~c map
power training aspects of the national energy program. ~pec_Ific dis
ciplinary and topical areas to be supported m. FY 197? will, m great 
measure be determined on the basis of experience gamed under t~e 
FY 1974 program, but it is an~icipa~ed th~t environmen~al work ~h
rectly related to energy processmg will be m~luded .. Quahty of tram
ing provided and _Perceive~ res~a~ch needs will contmue to be empha
sized in the selectwn of umversitles for support. 

Energy Related Postdoctorals . . . . 
This activity also provides $1.4 million to assist m pr~widmg ex

perience in energy-related wo~k and re~earch to approximately 100 
postdoctoral scientists and engmeers. This aspect of the program can 
be re~arded as scientific manpower converswn or re-f_ocusi_ng. The 
addition of this program element reflec~s an effort to obtam qmckly the 
necessary specialists, the Ph.D.'s bemg already more thoroughly 
grounded in the basic work than are graduate st~dents. . . . 

The recipients of these postdocto:al awards _will be chosen m~Ivid
ually on the basis of their academic accomphsh~ents and thmr po
tential contribution to the .resea~ch areas. hem~ pursued. The 
participants selected will recmve stipends which will. a~low the!fi to 
undertake up to a year of research and/ or other tr.ammg to mther 
refocus or further develop their competence to contribute to R. & D. 
efforts directed at energy J?roblems. . . 

The energy related activities as a whole-I;'lcludmg both gr~duate 
student and postdoctoral component~ontribute t? b<;~th an Imm~
diate and a longer term national regmremen~ for sCientl~ts ~nd engi
neers with special training and mterest m the N atlon s energy 

prF~l:FY 1975 $3.2 million is planned specifically for energy-x:el~ted 
programs compared with $2.6 million for FY 1974, the latter limited 
to graduate students only. 
10. SCIENCE EDUCATION IMPROVEMENT _____________________ $68,900,000 

Autlrorization: fiscal year 1915 

Improvement of Education for Careers in Science _________________ $33, ~zg· ~ 
Improvement of Education for Scie~tific Literacy_________________ i~· ooo' 

000 Increasing Effectiveness of Ed~catwnal P~ocesses________________ 
1
• ooo' ()()() 

Problem Assessment and Experimental ProJects___________________ • • 

Total ------------------- -------------------------
68,900, ()()() 

The major objectives of the NSF Science Education Improvement 
Program are: · · "b T 

To help assure the Nation of an appropnate var~ety, flexi I Ity, 
quality, and number of scient~fic ~J?-d technologiCal manpower 
with greater participation of mmonties and women. 

To improve science education to meet th~ needs of a broader 
range of students and to increase substantially the number of 
persons who: 

r 
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Make effective use of the processes and results of science 
in their work and personal lives whether or not they are en
gaged in scientific or technical occupations; and 

Understand public issues involving science and technology. 
To improve the effectiveness and efficiency of science educa

tion through the application of: 
Improved programs involving modern educational tech

nologies; 
New instructional strategies and methodologies ; and 
Knowledge gained from research on the processes of learn

ing and education. 
To find ways to increase the impact and effectiveness of the 

Foundation's Science Education Improvement Activity through 
research and problem assessment which can point to necessary 
future program directions. 

IMPROVEMENT OF EDUCATION FOR CAREERS IN SCIENCE __ $33,700,000 

The central objective of this subactivity is to help assure an ap
propriate variety, flexibility, quality,. and number of professional, 
scientific and technological manpower, with greater use of the talent 
of women and ethnic minorities. To accomplish this objective NSF 
supports science education efforts in the five programs listed in the 
table above. These efforts are addressed not only to the problem of 
maintaining the quality of training in the traditional science dis
ciplines, but also to the development of new instructional patterns and 
new instructional programs, single- or inter-disciplinary, leadin~ to 
a wider variety of scientific and technical career options for individ
uals ranging from secondary school graduates to graduate degree 
holders. 

Within the several programs of this subactivity the Foundation 
plans to continue activities which are energy-related. These energy
related activities will include research training for undergraduate 
students, research participation for colle~e and university faculty, 
the development of courses, curricula and degree programs for under
graduate and graduate students, and continuing education activities 
for scientists and engineers already in the labor force. In addition an 
add-on of $1,400,000 will be used to support technician education in 
sele~ted enerey-related areas. It will also include support for visiting 
foreign scholars whose expertise in energy-related sciences is needed 
to improve instruction in U.S. colleges and universities in this eritical 
area. 

Secondary School Program 
. The primary objective is improvement of science courses and cur

riCula offered at the secondary school level to give high school students 
the best possible foundation for science or technology related ca.reers. 
Since not all persons entering careers in technology require bac
calaureate degrees, yet all need appropriate skills in mathematics 
and scie~ce, c~nsidera?le flexibility in preparation of high school 
students IS reqmred. ObJectives of the program include: 

For students who will not go beyond high school, development 
of course materials attractive to a significant fraction of the en-
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rollment which foster acquisition of problem-solvingskills rather 
than provide training for specific jobs. . 

For students who will go to college, d~velop~e~t ?f ma~enals 
which represent alternatives to conventiOnal diSCiplme-?nented 
curricula are presented in· flexible format, are appropriate for 
individu~lized study and deal with real world prob]~ms. 

Application of relevant educational ~echnology to mrrease the 
efficiency and effecti~eness of the edu?at10n~l process. 

Reduction of reqmred teacher reor~entati.on. . 
In view of the major turnaround a;chieved m ~y _1974, consolida

tion and extension of these changes w1ll be the obJective for FY 1975. 
The progra!ll for FY 1975 ~ill be centered largely on the compo

nent of Materials and Instructional Development. The second compo
nent, Institutional Improvement Impleme?tation, will ~ .focused on 
dissemination of information about mate~mls to k_ey deciSIOI_J.-~akers 
in the schools, and to developing leadership capacity for their Imple-
mentation. · 1 

Materials De?Jelopment, Testing, a1Ul Evaluation:-App~oximate Y 
$500,000 of the amount planned f?r thi~ pro~am will provide for the 
continuation of development proJects, mcludmg: 

A senior high school interdisciplina~ sc.ie?ce c~mrse, modular 
in nature and suitable for self-paced or mdividuahzed study; 

Resource and teachers' centers ( 3) in mathematics and science. 
An estimated $500,000 will be required fo~ initi!ltion of. the new 

projects designed to help develop problem solvmg skills and mtroduce 
students to interesting applications which are understandable to that 
agegroup; .. 

Two junior high-level mathe~atics curricula, pr?vidmg alter
natives to the current mathematics and aimed specifically at ap-
plications in mathematics to science and technology ; . 

An interdisciplinary mathematics/science course for semor 
high school which develops testable solutions to real-world prob-
lems· . 
T~o modular or unitized interdisciplinary high school courses 

in the behavioral-social sciences. 
Instrumental.lmprov.ement /mplementation.-To foster th': effec

tive use of new materials, about 15 projects will be supported to mfonn 
school system decision-makers about alternative curricula and to. de
velop leadership for local implementation of the new course materials. 

Alternatives in Higher Education 
Recognizing that current scientific and technological manpower 

needs evolved and are different from those of the 1960's, the Alterna
tives in Higher Education J?rogram element has as _its objectiv~s: . 

Developing and testmg packages of educational matermls m 
science at both the baccalaureate and graduate levels, that deal 
with a;eas ofsocietal need; 

Creating and evaluating degree programs and instructional se
quences that respond to student interests, increase the diversity 
of the scientific manpower pool, and enable the graduates of 
these programs of instruction to participate in solving the science
based problems of the Nation, such as the development of alterna
tive sources of energy. 
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Stimulating the generation of new modes of instruction and 
delivery systems, such as those based on modular materials, and 
determming means for introducing viable ones into the existing 
system of higher education both economically and effectively. 

Reducing the time lag in introducing the results of energy
~elated researc~ and development in foreign countries directly 
mto the educatiOnal program of colleges and universities· 

Assisting on a limited scale test implementation of si~ificant 
instructional improvements; 

~nabli_ng selected faculty to match post-secondary science edu
~atiOn With r~al world challenges and constraints as exemplified 
m nonacademic laboratories. 

Overall1 this program. ele~ent aims. at maintaining existing 
streng~hs m college ~nd umversity level science education, while at the 
same time encouragmg a closer matching of academic training with 
the broadened .range of ~cientific functions needed in society today. 
Supported proJects are directed towards a form of higher education 
tha~ prepares a cadre of scientific manpower more flexible in their 
subJect matter usage than has been typical in the past and better pre-
pared t? work in interdisciplinary situations. ' 

In Fiscal ! ear 1~75, the Foun~:ttion will again focus on the joint 
problems of I_ncrea~mg the versatiht~ of students and enhancing their 
~ro~lem-solv:mg ~kills. Along these hnes, a major part of the Founda
tions effort I_n FI~cal Year 1974 was aimed at projects producing sci
ence and eng:meer~ng modules, on writing problem-oriented sequences 
and on workmg with systems amenable to individualization of mstruc~ 
tion. ~uild_ing on this, the Ji"'iscal Year 1975 program will continue 
~uch directw?s, and, because of progress made, begin to examine trial 
Imp~ement~tiO? where ap_P~opriate. 

Five basiC hnes of ac~Ivity chara?terize this program element: 1} 
Developm~nt of InstructiOnal Materials and Modes, 2) design and im
plementatiOn of prototyp~ Alternative Deg!ee Programs, 3) proto
type progra;m for techmCian and technologist education 4) partial 
~upport o~ mstru?tional scientific equipment necessary f~r a new or 
Impr<?ved mstruct10nal _Program, and 5) additional training through 
practical research expenence for science faculty members. 

_Development of I ns_tructio'fl!l'l Materials and M o~es.-High priority 
~Ill be pven to creatm_g flexibly formatted learmng units and mate
n:tls smtable for multi-purpose application. Considerable attention 
w:IIl be place~ on completing a _min~mal bl?c~ o~ prototype modules in 
bwlogy, p~ys~cs, and ?ther basiC science diSciplmes which can be used 
as core umts m a variety of different technician education curricula. 
The develC!pmen~ of modules in s!gnifi?ant problem areas, such as en
ergy,_p!-lbhc, policy, an_d economics, will be pursued as will projects 
exammm~ self:supportmg mechanisms for subsequent module devel
opment/ dissemmation. 

_Materials developm_ent wo~kshops, instituted by the Foundation in 
Fiscal Year 1974, w~ll contmue to apply the expertise of college 
faculty to the ge1_1eratwn of classroom-ready materials and in the test
mg a~d adaptatio? of new ~odes of science instruction for subse
q~ent I~plementation .. A fundmg level o~ $700,000 is .expected to main
t~m an Impact-producmg ~u.mber of proJects, assummg that the mate
rials produced have the anticipated fan-out leverage. 
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Alternative Degree Progrmns.-Programmatic emphasis, thus far, 
in alternative degree program.s has b~en at. the master's ~nd .docto~al 
level. To make possible ~xpenm~n_tatwn wit? and coordmatwn with 
problem-oriented e~ucatlon, additiOnal spe?Ially targeted pre-?acca
laureate projects will be. en.couraged, as .will exploratory s~udies. on 
non-linear education. PriOrity will be given to programs mvolvmg 
combinations of specialties which ena~le th~ir gradu!ltes to m?ve 
rapidly and effectively fro~ the academ~c env~ronme~t mto tech~Ical 
problem-solving roles. Particular .atte~twn will be given to proJects 
which are related to problem-solvmg m the field of energy. 

Science and Engineering Techni?ian Education P;ograrn:.-Support 
has been provided by the Fom_~-datwn fo!" a f~w maJor proJ~cts to pro
duce flexibly formatted lea~mng m~tenals m the basic sCiences t~at 
are applicable to many tech_mcal curn.cula. To enable and encourag~ m
stitutions to experiment with and bmld on these. novel core. ~aterials, 
support will be offered for prototype programs _aimed at trai~mg tech
nicians in specialized areas of do?umentable societal nee~ .. This element 
represents an effort ~o examme, m the context ?f techmci!ln/techn?lo
gist education, reqmreme~ts for transfer of hig~ :potential ma~enals 
and methods from the national level to the more limited and special ob-
jectiYes of local user ~OillJ!lunities. . . 

Particular emphasis will be placed _on those programs dealmg with 
areas of national concern such as environmental management and en
<'rgy technology. This. program incll!d~ $1,000,009 ~or energy related 
activities. These may mvolv~ the tr.ai;nmg of techm.Cians ~~d techno~o
gists in existing energy-relatmg trammg programs m addition to tram-
ing program development. . . . 

I'nstructional Scientific Equ~pment Program.-The primary obJec
tive of this program component is the improvement of undergraduate 
instruction by providing partial. financial support for the purch.ase 
of scientific equipment. Such eqmpment must be necessary fo_rthe Im
plementation of new or im~rove~ undergraduate programs m one or 
more of the sciences. Any umversity, four-year college, or two-ye~~;r col
lege in the United States or its territories that offers instruction m th_e 
sciences at the undergraduate level is eligible for support through this 
program. . . . . 

Grants are made on a matchmg fund basis m which the grantee pro
vides at least 50 percent of the cost. All grants are for a two-year 
period. . . · "fi E · 

In its eleven years of operatwn, the Instructional SCient! c qmp-
ment Program has made 7,0Q9 grants to 1,173 institutions. In !Y 1973, 
213 grants were made against a total of 1,301 proposals. Fundmg at the 
level of $1,600,000 was sufficie~t t? meet the funding needs of about 
%of the proposals judged mentorw~s of support. . . 

Recent curricular trends in the sciences have resulted m a greatei 
reliance on instrumentation. Quantitative, data-gathering ~xperimen~ 
in the social sciences, experiments on the quality of. the envirOn:rJ?-ent,. m 
biology, data proce~sing, laboratory expe:ience II_l mathematics, Ill

creased reliance on mstrumental methods In chemistry, and new em
phases in the teaching of physi~ r~quire i;nc~easi;ng numbers ~~;nd tyJ?eS 
of equipment at all levels to assist m the hm1ted ImplementatiOn of m
structional improvement. 
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Science Faculty Fellowships and Research Participation.-This pro
gram \hn permit faculty members at the less research oriented 4-year 
colleges and community colleges to obtain advanced graduate training 
and participate in meaningful research activities. It is designed to 
increase the quality of the science faculty members at these institutions 
which provide education for a large portion of the college students in 
this country. The program offers awards which permit college teach
ers, freed temporarily from routine academic duties, to spend up to 15 
months on fellowship tenure, strengthening their educational resources 
in ways which promise to make them better teachers in the future. 
These awards were first given in FY 1957. A measure of the attitude 
of !ellowship recipients toward this program is the declination rate. 
!'his is usually under one percent-by far the lowest rate to be found 
m any ~f the Foundati?n's fellowship programs. 

This IS the on!y maJor .fello.wship program funded by the Federal 
9"overnment. design~d pnmarily to help college teachers of science 
Improve their teachmg at the undergraduate level. 

J!esearch (>ar_ticipatio'l} For Oollege and Vni1Jersity Teachers.-The 
pnmary obJective of this program component is enhancement of the 
understanding of the relationship between science and those national 
needs and issues which must be better served by the Nation's scientific 
~ffort. ~y participating in appropriate research experiences offered by 
mdustnal and governmental laboratories, and selected research insti
tute~, colleg~ and univers~ty teachers are provided the opportunity to 
reor~ent thmr course offermgs based on this type of experience, and in 
particular, effect changes which better relate the instructional program 
to the n~eds of industry and the society. 
. II_t prwr years the emphasis on research in traditional scientific dis

ciplmes served to enhance the professional development of the partici
pants. The program is being reinstated in its revised form in FY 197 4. 

The provisions of opportunities for experience in R. & D. activities 
related !o energy an~ other problems of national interests is an attempt 
to p~ovide !acuity With "real-world" experience that will lead them to 
~o.dlfy thmr own. courses by including more that is of direct applica
bility to the practical needs of employers and the society. The program 
m~y als? be useful be~ause the faculty participants will necessarily 
brm.g With .them certam knowledge and points of view unfamiliar to 
the mdustnal laboratory personnel. The Nation's energy efforts in the 
ne.xt decade provide an excell.ent ~pportunity to d~velop ~lose cooper
!ltwn betwee;n college and umversity faculty and mdustnal scientists 
m order to msur~ that the t~aining of scientists and engineers will 
~eet the needs of mdustry as It attempts to solve problems of national 
Import. 

Visiting Foreign Energy Scholars.-The primary objective of this 
program component is to introduce into the educatlonai programs of 
colleges and univers~ti~~ the l~test resu~ts of energy-related research 
and deye~opm~~t activities which. ar~ bemg carried out i~ foreign col
leges, UI_tiversibes a.n~ research .mstltutes. Several foreign countries 
h_ave gamed recognition for thmr advanced R. & D. in both conven
twnalll;nd n<.m-conventional sources of energy. The Foundation plans 
~o provide.stipends and .t~avel to enable selected foreign scientists hav
mg expertise m these cnt1eal areas of national concern to visit colle()"es 
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ahnd unidver~itie:h~n~~~n1~~ ;~~1;a~:l:£s ~~~~~~~e~~:~is~~~~:?~fih;t:~ 
t us re ucmg . . t th lassroom In additiOn t ese 
knowledge and its ~ntr?ductwn m 0 :s ~nd cons~lt with their U.S. 
visiting scholars will give guest lectur elated research thereby pro-
c?ll~agues _who ad:etco;d~~:~~ ~~:rrf.s~ research effort~ in energy. vidmg an 1mme Ia e en . 

Oontinu,ing Education fm' Scientists and f!ngweers and demonstrate 

The objective of this_pr?gramtl eleii_t;-fu~~io~a~e:d~l~~tion of scientists effective ways of contmumg le pr 

and engineers. . t · db nd requires a rapid A h . l t hnology society IS charac enze y a 'd t 
1g 1 ec '"' . . 11 b came more ev1 en 

growth of scientific know-hm':· Addi!IOsnfo~' t~!n:ferring newly dis-
in recent years, u_nless eff~cbve me nticina scientists and engineers 
covered scient~fic mf~r~a~~m l tobr~l~~cenc~ poses unacceptable social 
exist, the en~umg tecT~o ot-,rca to take the form of unemployment. of 
and economic costs. e_se cos s . : 

1 
ened flow of innovatiOn 

highly tr_ained a!1d expenenc~d :]Iet~t~~~~re~s:es in productivity lead
into the mdustrial sector, ~~ re a .n~ n in world markets. 
ing to a weakened compe~hve. posi.~I.o have tended to offer more or 

In the past colleges an umversi ,Ies duate courses in their con
less conventio~al graduate an~_lmder1~a ers in their on-site training 
tinning educatiOn programs, ;vl.I edempedsy . on the resolution of short 

f d highly speCia 1ze ne , , . T 
have ocnse on . f immediate proprwtary con~ern. o
term problems, or ~m matters o which must be filled If career-
gether, these pract_IC~~ have left aoN~~tivitv is to be retained. Thus, 
long vitality, flexibility, and p~ . and 'improving the processes o:f 
there are clear reasons. for exami_nmg the now stand. 
continuing and ~ec~rrmg dduca;~~~t:duca~ion systems which supple

Design of contmumdg ay. hecu fvely respond to tlw needs of a tech
ment present ~nes an . W llC alirles attention to: 
no logically ~riven socifty :di~tifying relevant subject matter; 

Creatmg means .or I. tina the necessary content; 
Producing matenals hmcor_Port~ t ~ engineer in an economical Deliverino· these to t e scien IS . 

and ~ff~cti~~ fasdhi?n.; tn~ e orO'anizational. and structura~ ~ac
Ehmm!ltmg a mmlis ra IV ' ployee involvement in contammg tors that Impede emp oyer or em 

education. f h t of extending continuing education Projects on each o t ese aspec s . . FY 1975 
availability and utility will be supported m . . ' . 

Student-Oriented P~ogram . : nted ro ram is to foster 
The central objec~Iv~ of the ~tu~fi!~~~~~io~s ~£ t!aching/learning 

wider. use in the N a~wn s d~~c~~~~dard formalized lecture, recitation, 
techmques that go eyon ~ I d' s that expect the student to 
laboratory fo~mat-m~tducbon~ tl~~ c~ll fo~ more student initiath:e, 
beain to exercise more JU gmen 'd t ' t more responsibility m d that demand that the stu en . accep 

~~iding his ow_n learning. s~Jh ~~-~p~~~~lc~~vising and selecting ways 
Allows mstr~cto~s WI e a I u. in their students; 

to develop motiVatiOn ffor _leat~ft~~vorl· through actual perform-Teaches the nature o scien I \. 
ance; 
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Encourages teaching that relates science to the world of the 
student; 

Encourages student initiative; , . . .. 
Provides a realistic test of students mterests, abilities, and 

limitations in science at a time \Vhen their individual career 
decisions are still open. 

The Student-Oriented Program includes three components-Sec
ondary School Student Projects, Undergraduate Research Participa
tion, and Student-Originated Studies. Each supports student-centered 
projects which allow instructors to experiment with and gain first
hand knowledge of ways and means to increase the student's assump
tion of responsibility for his own learning. Success is measured by the 
teachers' increase in freedom to concentrate on interaction with stu
dents about problems as opposed to repetitive drill for transferring 
to the student specific factual information. 

The Student-Oriented Program awards are from proposals evalu
ated competitively for scientific and educational merit. Under the 
Secondary School Student and Undergraduate Research Participa
tion components the proposals are developed by teaching scientists 
who describe subjects, establish criteria for selection of student par
ticipants, and determine the ways in which independence in ]earning 
will be cultivated among students. In the Student-Originated Studies 
component, proposals are generated and projects are operated by inter
disciplinary teams of 5 to 12 students-mostly undergraduates, though 
the program is open also to graduate students. These teams engage 
in a 10-12-week period of full time research designed to collect data 
on a topic important to society or one on which local community 
decision-makers needed scientific data. 

Ethnic Minorities and Women In Science Program 
The objectives of this program element are to research and test edu

cational mechanisms and to support experimental models aimed at 
discovering and promoting more effective methods of increasing the 
flow of women and ethnic minority group members into scientific 
careers. To reach the objective, the program will move along two 
lines: (1) Grants to educational institutions to establish model oper
ating science education programs designed to advance the move
ment of these students into careers in science; and (2) grants, or 
contracts, to academic institutions or education-related, non-profit 
organizations to assist in developing a better understanding of the 
nature and origins of the barriers and in the design of methods of 
attacking them. 

There are relatively few women and members of ethnic minority 
groups in science. The reasons for this are complex and differ between 
the two categories, but are loosely of three kinds: social sanctions, edu
cational opportunity, and employment discrimination. There is little 
that the Foundation can do effectively by direct attack on the first 
and third factors, however, it can do something about the second 
factor, and thus help indirectly in the resolution of the other two. 
Experimental projects already supported have shown that the edu
cational opportunity problem of ethnic minority group members is 
highly amenable to attack. The first tentative experime~ts sug~est 
that this may also be true for women. The key seems to be m exposmg 
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both groups to science in the right context. The importance of devel
oping the undertapped scientific research potential of both of these 
groups is great. 

The major element of the program will continue to be support for 
projects to improve science education at colleges which historically 
were created for the purpose of providing educational opportunities 
to disadvantaged ethnic minorities and which have persisted in that 
purpose. In FY 1975, however, additional colleges will be eligible 
to participate in the program: those institutions which are attended 
predominantly by native Americans, Spanish-speaking or Black stu
dents; in brief, institutions which are de facto primarily serving 
ethnic minority group students because the majority of the student 
body comprises students of such background. · 

Added to this form of institutional program development support 
will be studies aimed at better understanding the reasons for women's 
reluctance to consider careers in science. These studies were initiated 
during FY 1974 and, in addition, support will be continued for the 
design, conduct, and evaluation of experimental projects directed 
toward increasing the flow of women into science. In FY 1975 support 
will be provided for a limited number of experimental projects; some 
designed to provide test case implementation of recommendations 
from the studies and some to allow further evaluation of the most 
promising experimental approaches introduced in FY 1974. Similar 
applications of study and project results will be directed at ethnic 
minority group members. 
IMPROVEMENT OF EDUCATION FOR SCIENTIFIC LITER-

ACY -----------.,-------------------------------------------- $20, 600, 000 

The Foundation's goal in this subactivity is to increase substantially 
the number of persons who are able to: 

Use effectively the methodology of science, as well as the results 
of scientific discovery, in their work and personal lives, whether 
or not they are engaged in scientific or technical occupations. 

Understand public issues involving science and technology. 
The Foundation's science education programs arose and matured 

during an era deeply concerned with the quality of the Nation's scien
tific establishment. This resulted in a decided emphasis on materials, 
curricula and teacher orientation which would benefit most directly 
the student who had already decided. or who might decide, on a career 
in science. In recent years a closer balance has developed between sup
ply and demand among scientific and technical personnel. Almost 
simultaneously the Nation has become aware of an understltnding gap 
between those who deal with highly sophisticated technologies and the 
general public who are affected by these developments. Moreover, as 
our society becomes increasingly technologically based, more and more 
people are becoming engaged in activities or in making decisions that 
require a scientific or technical background, and there is an increas
ingly wide range of jobs at all levels for which some science training 
is highly useful, if not essential. Thus, under this subactivity, the 
Foundation is giving attention more specifically to the needs of people 
who might not become scientists, engineers or technicians. This atten
tion is also required because our schoo1s are now accommodating al
most the entire school age population and are thus faced with an in
creasing diversity of talents, capabilities and career aspirations. 
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th ~eting the science education needs of all students is essential for 
e evel.opment a?d acc{_lptance of intelligent public policies on the 

complex Issues facmg soCI~ty and to better equip the public to under
sta~d the ~dvantages available to those living in a high technolo 
soCiety. ~his mu.st be done both to obtain commitment to some of tfe 
har~.choiCes whi?h ~ust be ~ade, and to assure the capability of the 
wor ~ng popul~bon m carrymg them out. There must be a ·1 bl 

t~~hh~h~ ili:~~~t~~~l~;afn~i~e~e s~~~~:~~~ tl~:r~:~~~d~l abpifi~:t of 
fr~~~'~i:8:-oan~ thetm?r

1
e pradctical~y oriented student wh!Jea~~~ b~~ 

Th n rna ena san tangible models 
subdi~i~d~~~~m~U:eeofelEeducattionElfor Scientific Literacy activity is 

men s : ementary School p s 
fi~~t~~.~~~o~~ Profram, anhd Public pnderstanding of rS~i:~~- Th~ 
mo Th . ese e ements ave certam education objectives in com
'vhkh: ese mclude the development and implementatiOn of materials 

Offer a meaningfu~ intro~uction to the field concerned. 
ag!.~~ based on topics of mherent interest to childre~. or teen-

Require a "hands-on" learning apnroach · 
Serve as a S?und foun.dation for later educational ex eriences. 

. Offer superwr educatwnal returns for little or no i~crease I·n' 
mvestment. 

me~~?ry §~~~o\hp~~oser integrati<;m of the two components of the ele
and In~tructional I gram-Matenals and !nstructional Development 
1974 will b f rth mproved ImplementatiOn-already begun in FY 

e u er strengthened. 
Dtm~·elopm~nt, J.'esting and E;valuation of Teaching Materials -S 

por approx1matmg $1 700 000 · · up
viously initiated pro]· ects which .Is lprdop_osed for continuation of pre-

A . . . . me u e. 
cour~e m~.r~ISCipl~na~h (mathematics/science) problem-oriented 

M t 
w. 1

1
c requ~res ands~on" participation by students· 

a ena s a >1 · • • · • ' U · t b dpp ymg ~he prmc.Iples of sCience to social systems . 
n~ s ase on deCislOn-makmg processes. ' 

j;~ts based on regulari~ies in human beha~ior. 
of-sch~~1p) mp=~~~~ ~atderialts. and strategies for alternative (out-

I . . . e uca Ion. 
mhstw~ of new activities will require $300 000 for· 
menttudfes of the usage levels of existing cu~ricula ~nd establish

E t 0 _usage goals for each curriculum project. 
news ~~i~s~::J;n!n~f addthitiodnal centers for experi~entation with 

I t 
. me, o s. 

ns ructwnal Improvement Im l . 
the production of materials f p ementatwn ($5,800,000).-Beyond 
the necessary phases ,f . lor both ~tud~nts a~d teachers there are 

Diff . . o ImJ? ementatwn, mcludmg: 
decisio~~~k~~ 1~~o~h:t~~~~lou~n~'I curri?ufla and materials to 
is available d · 0 cia s are 111 ormed as to what 
30 pr<;>j~cts ($3ot,86t):nate for them to put into the schools; 

Trammg of competent resource I . k . . . 
colleges, state education departmer~=

0

~1~ 
1

l~caJYsfh~~r~~:t~~h:~ 

I 

I 

I' 
! 
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help schools identify their needs and organize efficient imple
mentation activities; 50 projects ($1,500,000). 

Insuring a sufficient number of trained teachers to as~ure. a 
fair trial and effective implementation of the new matenals m 
the Nation's schools, through a combination of working through 
centers accessible to schools in large population centers and proj
ects for teachers committed to trial introduction of materials but 
not within reach of accessible centers; 25 projects ($1,000,000). 

Intensive installation of new materials in influential school sys
tems through collaborative projects with neighboring colleges and 
universities. 

Since the bulk of in-service implementation will have to be done 
under auspices of local school systems-there are far too many ele
mentary school classrooms for NSF to deal with other than indi
rectly-the most appropriate role for NSF is to introduce materials 
widely enough to gain favorable attention and simultaneously to 
develop models or standards for implementation packages and help 
to start a limited number of successful, fully saturated installations 
in key school systems. 

One new project will start implementation activities this year
Unified Science and Mathematics in the Elementary School (USMES) 
The remaining implementation projects will be devoted to increasing 
usage of curriculum projects made available during the last few years. 
Secondary School Program 

The Secondary School Program planned for FY 1975 will continue 
to improve the substance and practice of science education for a 
broader range of students. Several initiatives concerned with imple
mentation activities begun in the previous year will be developed fur
ther and strengthened. These involve a fundamental reorientation of 
the Foundation's purposes in implementation of improved materials, 
the closer integration of materials development with implementation 
and the setting of program goals through appropriate analyses. 

The Secondary School Program element consists of two components: 
Materials and Instructional Development and Instructional Improve
ment Implementation. The former provides support for development 
and evaluation of course materials, including continuing and new 
course development. The latter fosters implementation of new courses 
and materials in classrooms through a variety of dissemination 
strategies. 

Oourse Material and Instructional Method Development.-A pproxi
mately $3,000,000 will be required for continued support of ongoing 
projects including: 

Development of a modularized multidisciplinary high school 
science curriculum and related teacher training materials; 

Development of a sequential interdisciplinary human science 
course for the middle grades; 

Development of an interdisciplinary political science based 
curriculum; 

Development of materials and strategies for alternative (out of 
school) patterns of education. 

New curriculum development and associated activities include: 
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T~o !lew junior high level mathematics courses as alternative 
to existmg courses-These courses will be intended t h s 
understanding of the practical use of the subject by ~0~ a:nc~~~e 
and non-te~hnicians ~nd, although different in appr~s:~hn ~~d 
deg~ee ?f di~culty, Will p~ace more emphasis on applied math _ 
matiCs I~cludmg such topics as probability and statistics at e 
appropriate level; an 

A "h d " . h' . an s-on semor Igh school course relatin science and 
~echlology to problems of t~e ~eal world in which th~ student will 
. eve op and. test under realistic conditions a variety of sol t · 
Ill order ~o pi~k the most reasonable one; u IOns 

A. semor Jngh level course in "futures" in which th 
studdiesfpossible consequences of alternative decisions tha~t :~dyebt 
!fia e, or example, with respect to the us f e 
Ill foreign policy or other factors . e o resources, changes 

m Prtotb_lem assessmen~, including evaluation of barriers to imple-
en a IOn, more precise data on us f NSF 

rial~ and establishment . of goals f~ffeu~age of -suphported. mlate
~~ ~00~~ 

Inst t' ll t r wna mpr?vement Implementation ($6.jJOOOOO) -I 
dpor 1 o ImplementatiOn of course and curriculum ~ate : I n hsup

eve opment has pro d d b d h . na s w ose 
activity ~ill b~ emplo~:~ ~ eyon t e testmg phase, several kinds of 

Dissemmation of information to s h 1 t d . . 
(~~g~'~) .and recently released cur~ic~~u:%~~~ec~~~s~~~~j~~~= 
bil~~v~~~p~i~~~i~~e~~~;~:J~~s~3~~~t~~ong leadez:s with responsi-
recently released materials broad! 'th'· to help msta~lnew and 
proje.cts ($}00,000). Y WI m a geographic area, 25 

OnentatiOn of influential teache . . 
verifiable responsibility to install ~~m n~w tY:a_tenals, who have 
demonstration and evaluation. 150 e~ ~n ($3eir classrooms for 

Intensive implementati £' proJe? s . ,000,000). 
her of classrooms withinon o hew materials m a significant num
projects with nearby co~lesgc ool syste!ll, t~r.ough cooperative 
($2,500,000). es or umversihes; 80 projects 

The foregoing activities are i t d d · · 
wide-spread dissemination of n e:r: e to off~r a bal~nce between 
plementation within select d a hur?culum proJect and mtensive im
obtain a large enough masse f sc oo systems. The objectives are to 
t?e curriculum project; to s~t =~~~s~~l ;sage to. gain.a:ttention for 
bon; to ascertain problems with at ~ 1~r juahty ?f Implementa
large scale which were not rna er~a " a ter their release, on a 
the reality of usao-e o-oals foraepapal rent ~urlmg dev~lopment; and to test 

S . . ~ o c 1 curncn urn proJect 
. ' ystemabc Implementation of so . ' . 

time in FY 1975. The bulk of · 1 me proJects will appea.r for the first 
to establishino- brido-eheads Im.p .~l_ll~~tatwn, ~owever, will be devoted 
projects whos~ development ha~n~ Ia. mg mal SSivde implementation for 
years. een comp ete durmg the last four 
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Public Understanding of Science 
The basic concern of this r I . 

support of activities desio-nelt ogrhm e e~~nt IS the stimulation and 
standing of the roles and th o en ~nee crtlz~n awareness and under
society today Man of th e meam~g of scrence and technology in 
and the world at la~ge ha:e ~c~st f-~ssma pr~bl~ms facing the country 
their solution is dependent to rml I can tee meal underpinnings and 
general public has of these a .arge_ ex~ent on t_he t~nderstanding the 
responsibility to insure that th:~:rpmnmg~. Sc~ent!sts have ~ great 
are made available to the o-ener ] stbill~s and rmphcatiOns of thmr work 

S . fi b. . .., a . pu rc. 
pecM1 c? Jectwes of this program include. 

. otrvate the scientific and tech . I . . . . 
dr.alogue on science and technolog mc~h ct~mmumtles to e?gage m 

Support the broad dissemi . Y wr . e ~eneral pubhc. 
nizations of informati~n ab~atwn by scre_ntifi? gr~mps and orga
and limitations of science and ~~tc~~~l~olet r~phcatl?ns, potential, 

Help public grou d . _gy o t e pubhc. 
terests and concernf~oa~ho~rgamz~tiO~s to relate their own in-
understand the uses of scienceea~I~ ~~~~~;~~~ and engineers and to 

Help develop skills in com · · gy. . 
nology in both scientists and mumfcat~ons t'bout SCie?ce and tech-

These objectives are achieved thr,ro esswna commumc~tors. 
gene:ally short duration projects d r~ugh dthe support _of smgle-focus, 
of scrence and technology to the esrgle ~r commumcate knowledge 
~ents as youth, minorities rur 'fenera Pl! rc and to such special seg
mc~ude seminars and publi~ for~nfsoplla~IOns, _etc. Such projects may 
socretal problems and needs . tr~ atfimlg scrence and technology to 
f I d

. < , rnnova rve m and t 1 · · or ay au renc()s museum exh"b"t d c. e evrsron programs 
themes of scientific investi atio~ I san. travellmg programs on major 
and_ technology, and speci!J artie~~ ~o~detal?J~obl_ems related to science 
.audrences. Many of the projects /J ICatrons for non-scientific 
NSF, with other funds bein b~uppor e receive "seed money" from 
or operational support. g o amed by the recipient for follow-on 

Another and contributin a h . 
port to a small number of i-lfte Pfro!lcr rs to provide coherent area sup-
in public understanding of sc~ rscrp m~ry groups for broad programs 
of t. I . renee servmg mass or "fi d" a na wna ' regronal or com . t speer c au rences 
~raph~c area. These p~o rams ~mr Y n~ture_ or _oth~r discrete geo
r~volvmg universities, civ!fc or ani:y _be mtennst~tutiOnal in nature 
he agencies, media centers a~ indtwns, professiOnal societies, pub
pec~ed to secure additional financiat~try. These groups are also ex
thmr efforts, hence multiplyina th ff up port from other sources for 
INCREASING . '"' e e ect of NSF support. 

ESSES -----~~=-~~~~~~~NESS OF EDUCATIONAL PROC-

Tha~ ~he costs of educati~~i~~~h;----.-----------------:--- $13, 600, ooo 
been nsm,g at a rate reater th Umted States have m recent years 
care is well known an~ has be af ~ly dother cost save that of health 
such cost increases has been a s~n u ~ ?cumented. That the effect of 
~nd an even greater strain on indi~iJu:~T o~ State and local ~udgets, 
mg number of students take adv amrly budgets as an mcreas
ties offered by the Nation's schootnta!je o~ the educational opportuni
These two factors, rising costs an~ ~h :o ege~, is e9ually well known. 

e mcreasmg ddficulty of meetinoo 
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these c_?sts, make it clear t~at an attempt to put a brake on the cost 
escalation rs not merely desrrable, but necessary. The alternative can 
be a deterioration in the quality of education, a limitation on its quan
tity-even to the closing of schools and colleges. All of these are al
ready taking place. 

One possibility for improvement lies in the selective application of 
technology to the educational process. Various kinds of technology
films, slides, projectors, record players, radio and TV and the like
are already in use, mainly as course enrichment devices. Their further 
use, in conjunction with multi-media learning packages, is still to be 
explored in sufficient breadth and depth to determine the extent to 
which cost reductions can be attained. Computers-especially when 
used as managers or aids in computer-managed or computer-assisted 
instructional modes are already being investigated for both enrich
ment and cost-controlling effects. One can view the computer as an 
instrument showing "promise" in curbing cost increases, but much still 
remains to be explored before a definitive answer is. obtained. 

It is clear, therefore, that one major line of attack on the problem of 
obtaining for education much more favorable cost-benefit ratios-to 
state the problem in economists' terms-is the careful investigation of 
the applications of technology. This is one facet of the Foundation's 
program aimed at increasing the effectiveness of education. 

It is also clear, however, that to focus exclusively on applications 
of technology as a means of stemming the rising costs of education 
would be to ignore other approaches which, while perhaps not so spec
tacular, may well lead to economies just as important as those en
visioned by the staunches.t proponents of "technology." The organiza
tion and management of the entire educational enterprise is not not
ably efficient. The use of the student's time and the teacher's time, in 
the classroom and out of it, might well be altered to good effect. The 
concept that all teaching (or learning) must go on at a particular 
location or within prescribed time limits is already being questioned, 
and more imaginative variations may lead to marked changes in our 
views of what constitutes an appropriate learning "site." There is a 
large number of promising avenues to be pursued: 

Cooperation among institutions (high schools and colleges) in 
the sharing of staff and facilities ; 

Cooperative projects including appropriate state education 
agencies and schools for better uses of local, state, and federal 
funds; 

Cooperation between schools and other local agencies, including 
industry, to bring outside help into the classroom and to take stu
dents, part of the time, out of the classroom; 

Delivery systems that eliminate inflexibility in curricula and 
in courses·, that permit student self-pacing, that allow for individ
ualization of sequences of learning units in courses and sequences 
of courses in curricula, that provide increased options to move in 
and out of the educational system or that permit alternating peri
ods of work and study matched to the student's financial resources 
and career goals. · 

All of these may lead to increased effectiveness of education and 
decreased costs. Therefore, this program has a second component aimed 
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at fostering examples, or models, of complete restructuring of certain 
specified educational targets. 

Technological lnuovation in Education . . 
The objectives of the Foundation's Technological InnovatiOn m Ed-

ucation program are : . . . . 
To increase the availability of lo~-cost, f!exible hardware and 

software designed specifically for mstructi?nal use; . 
To increase the availability of tec~mologiCally.-based mstruc-

tional concepts, appli~ati~~s, and curn~ular mater~als; and . 
To increase the availa~Ility o~ eff~ctive a~~ efficient technolo~

cally-based models for mstructwn m traditional and non-tradi-
tional educational settings. . . . 

The purposes behind these objectives are (1) to achieve q~a.lity Im
provements in educational outcomes and (2) to break the nsmg cost 
of education. 

Support is provided for: . . 
Research in computer technology and techmques applicable to 

instruction; . 
The development, field-test,. and. evalua~wn of protot:ype. sys

tems of exceptional technological mn.ovatw~ and p~omise, . 
The development, t~t, and evalu~ti<;m .of mnova~Ive applica~ 

tions and courseware m selected disciplmes, to stimulate ne" 
instructional uses for computing and communications technology; 

New instructional concepts related to computer-based educa-
tion; . . f h · d t 

Mechanisms to facilitate the widespread use o t ese pro uc s 
and concepts; and . · 

The development and evaluation of prototyp~ deliver~ systems 
based upon modern communication technolo.gies, especially for 
systems desi~ed ~o provide ?~mputer-~ased mstructwn for con
tinuing educatwn m non-traditiOnal settmgs. 

Educational Program Restructuring . . . 
The general goal of Edu.catio~al P.rogram Res~ructurmg IS to Im

prove effectiveness and effi~IencJ:" m scie~ce educatwn. To.tlu~ end, the 
National Science FoundatiOn will prov1de su~port to ll;SSist m the de
sign, development and evaluation of a few maJor expenmen~al models 
of new approaches to tl~e organizati~m, ~anagement, deliv~ry and 
content of science educatiOn. Emphasis will be placed on design and 
development for outcomes that ca~ be evaluated and documented. The 
aim is the development of generalizable an~ transportable model~, de
rived throuO'h systematic procedures, applicable to systems of sCie~ce 
education. Experimentation with EducatiOnal Program Restructurmg 
will occur in three main areas : . . 

Extensive revision of pre-service teacher. educat~on programs; 
Restructuring of the undergraduate le~rnmg envi~onment; and 
State, regional or urban systems of science educa~wn. . . 

A characteristic unifying these three areas of expenmentatwn m 
Education Program Restructuring is a total system approach to prob
lems in science education in contrast to fragmentary approaches .. 

Grants will be made to colleges, universities or other approprmte 
organizations and institutions for the following purpose : 
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Extensive restructuring of programs for the pre-service educa
tion of school teachers of science. Improved coordination of on
campus resources and faculties, and coordination between colleges 
and schools will be fostered to provide models for the initial edu
cation of prospective science teachers. Mastery of subject matter 
and the development of competence in fostering learning, evi
denced by the pre-service teacher's ability to produce or modify 
teaching matenals, are expected objectives of such models. 

The creation of a limited set of dramatically different complete 
learning environments for undergraduate science students. These 
new environments will be developed as extensive changes in exist
ing institutional structures, or through the creation of new (pos
sibly as yet unconceived) learning environments. 

Experimentation with models of new approaches to the coordi
nation of efforts of schools, colleges, universities, state and local 
government, and private agencies in selecting a substantial spe
cific objective as a target for educational reform, and developmg 
and executing a coordinated plan for achieving it. 

While this is essentially a new program element within the Fiscal 
Year 1974 structure, two of the three components included are, in fact 
more sharply focused versions of earlier programs (Pre-Service 
Teacher Education Projects and State and Urban School System 
~rojects, which wer~ under Experimental Models and Demonstrations 
m FY 1973). The third has grown out of the College Science Improve
ment Programs (COSIP) for four-year colleges. The three program 
components are described individually below under FY 1'975 
Program. 

Ewperiments in Pre-Service Education of Teachers of Science.
~hrough experiments in preservice teacher education, the Founda
tion supports attempts to develop teacher training curricula calculated 
to lead to the knowledge and skills needed to teach science. The ex
p~ctation is. that scie~tists should be able to apply the methods of 
sc1ence to science teachmg. 

The Foundation's support is channeled to efforts to connect cause 
!l'nd effec.t in te~chel_' education, and to disseminating the resulting 
I~formatwn natiOnwide. The FY 1975 request should provide for con
tmuation of 6 projects and the initiation of 2 to 5 new ones. 

. Experiment~ in_ Restructuri·ng th~ Undergraduate Learning En
mronment.-Sigmficant support will be provided to a limited 
nu~ber of institutio~s for several years to enable them to attempt a 
maJor breakthrough m the style and type of science education offered 
!l't t~e P?St-secon~ary level. T.his approach is based on the premise that 
~nstitutwns of higher educatwn know how to effect progress in small 
mcrement~, but that a few large scale experiments in more pervasive 
restructurmg are now needed. 

Types of education formats to be tested are those implied by terms 
such as the "university without walls", "the learning laboratory" and 
"indivi~ualized", "self-paced", "self-directed" study. The FY '1975 
request mcludes $2,000,000 to provide for 4 to 5 institutions to under
take a total restructuring of their science education programs. 

Experiments in State, Regional or Urban Systems of Science Edu
cation.-The Foundation proposes to experiment with mechanisms 
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for coordination of efforts which will lead to the identification of those 
mechanisms which contribute most to increasing effectiveness and 
efficiency of science education. The approach taken will inv:olve des!gn 
and development of action programs, and at the same tim~ subJect 
these to research and evaluation. The evaluated models are mtended 
to provide examples that other states and cities might utilize in or~er 
to make optimal use of resources-local, state and federal-which 
may be made available for education. 

The proposed allocation will permit continuation of 3 projects al
ready under way and permit the addition of 2 to 5 design efforts and 2 
new development efforts. 
PROBLEM ASSESSMENT AND EXPERIMENTAL PROJECTS __ $1,000,000 

The Foundation's science education activities are designed to act 
on certain key points or areas in the educational system where prob
lems exist, and where the infusion of relatively small amo~mts of 
money can have !1 signi?cant influen.ce in reducing .or erasmg the 
problems, and in Improvmg the e~ectiveness a~d effiCie~1cy of educa
tional operations. They are not de~Ign~d to pro_vide sustammg support 
for on-going programs of educatiOn m the sciences as ~ormally con
ducted in theN ation's schools and colleges. The three mam components 
previously described-Improvement of Education for Careers in Sci
ence, Improvement of Education for Scientific Li~eracy, and Incr~as
ing Effectiveness of Educational Proc~sses-;-are mtended to do JUSt 
that in areas where problems have been Identified and reasonably well
defi~ed, and where solutions, either proven or shown to be feasible, are 
also reasonably well-defined. . 

It is clear however that there are other problems for which solu
tions are not'known-~ome for which suggested ~olutions ~ave not ~et 
been shown to be feasible, some for which solutions are still to be In
vented and tested. And beyond these, there are problems, unidentified 
or only vaguely suspected, that must be identified and defined so that 
the next step-the search for a solution-can be initiated. 

It was in response to the need to identify these other problems and 
to define them with sufficient clarity that solutions can J:>e invented a;nd 
tested for feasibility that the Foundation's fourth sc~ence educ~t~o? 
element, Problem Assessment and Experimental Pr?Jects, ~vas Initi
ated in Fiscal Year 1974. The emphasis in FY 197? will c~ntmue to be 
on the search for effective solutions to problems WI~h parti~ula;r atten
tion being given, as studies are completed, to thmr Imphcatwns for 
future directions of science education programs. . 

Problem assessment studies, focusing on prob~em analysis, ev~lua
tion, and dissemination, are designed to re~ult m rec?mmendatw_ns, 
some of which are suitable for implementatiOn by variOus EducatiOn 
Directorate program elements, some leading ~o promisi~g areas for 
further study and analysis, and some appropnate for actiOn by other 
organizations. . 

Some of the assessment studies begun in FY 1974 ~vere designed .to 
provide understanding of the problems conn~cted with effective dis
semination of information about new educatiOnal developments and 
the barriers to acceptance and implementation ~f these deyelopments. 
Other study topics included continuing educatiOn for SCI~nti~ts a?d 
engineers and barriers to the movement of women and ethmc mmonty 
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group members in.to careers in science and ~echnology. In addition, 
support was provided for exploratory studies to discover effective 
means for conveying science career information to students for guid
ance purposes. 

11. PLANNING AND POLICY STUDIES--------------------------- $2,700,000 

Authorization, fiscal year 1975 

Studies of Science Resources _____________________________________ $1 850 000 
Science Planning & Policy Analysis and Program Evaluation ' ' 

Studies ------------------------------------------------------ 850,000 

Total ---------------------------------------------------- 2, 700,000 
J;'h~. objectives of the Foundation's Planning and Policy Studies 

activities are to: 
Illuminate science policy issues and existing and impending 

problell_ls bearing on science policy. 
. Provide. the factual data and analytical bases for sound deci _ 

swns leadmg to the development of effective policies and im
proved plans for the advancement and utilization of science and. 
technology. 
P~ovide information for use by NSF, the President's Science 

Advis~r, and other governmental and nongovernmental bodies in 
assessmg pro.blems, evaluating.alternatives, establishing priorities, 
a~d develo.p~n~ recommendatiOns regarding NSF and national 
SCience activities. 

Provide data on national technical manpower and financial 
R. & J?. r~sources .expended for energy research and development 
to assist m assessi?g ,current and P.lanned programs designed to 
help meet the natwn s energy reqmrements and to contribute to 
the achievement of U.S. independence of foreign sources of 
energy. 

':£'his activity is divided int? two progr~m elements: (1) Studies of 
Science Resources and (2) Science Planmng and Policy Analysis and 
Program Evaluation Studies, which are discussed in the following 
sectiOns. 
STUDIES OF SCIENCE RESOURCES ___________________________ $1, 850, 000 

The Foundat~o~'~ program. of Science Resources Studies encom
passes the acqmsitiO?, organ~zat~on, and analysis of data relating 
broadly to: the fundmg of scientific and technolo~ical activities· the 
~ev~lop~ent and utilization of scientific and techmcal manpower: the 
I_nsti~utw~al framework. of science and technology; and the i~ter
reln:tionships between S?Ience; tec~nology, and other elements of the 
natwnal economy. Studies are carried on directly by Foundation staff 
?r

0
?Y contract and gra~t arra?geH?-e.nts with other per~ormers, includ

mh Governmen~ ag~nCies, u~Iversities, and nonprofit mstitutions. 
The broad O~Jechve .of this p~ogram is t~e develop~ent of the fac

~ual and analytl?al basis :for natwnal planmng and policy formulation 
m t~e area o:f sci~nce an4 technology resources. This includes the pro
~uctwn. and contmuous I~p~ovement o:f the national system o:f rele
" ~nt science resource .statistics a.s ~veil as analyses o:f data available 
from. all sources .. Sp~Cial emphasis ~s.placed .on scie~ce manpower and 
fundmg. Sub-obJectives cover provisiOn o:f time series and indicators· 
development o:f models and projections; and analyses and surveys t~ 
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provide insight into current and long-range science and technology 
policy issues, such as those related to U.S. energy needs. 
SCIENCE PLANNING AND POLICY ANALYSIS AND PROGRAM 

EVALUATION STUDIES---------------------------------~----- $850, 000 

The NSF Science Planning and Policy Analysis and Program 
Evaluation Studies program provides: 

Directed studies requested by the NSF Director, the National 
Science Board, or national science policy groups, which require 
research and related capabilities o£ umversity, non-profit, and 
other qualified organizations. 

Issues analyses, including special studies o£ particular interest 
£or NSF program planning purposes, including long-run impli
cations o£ existing issues. 

Special program evaluation and related science management 
studies, to assess the accomplishments and status o£ existing NSF 
programs and to provide a £actual basis £or determining the need 
to revise on-going programs or undertake new ones. 

Studies and evaluations are performed in-house by NSF staff mem
bers and, under grants and contracts, by universities, non-profit 
organizations, and other appropriate groups. 
Directed Studies and Issues Analysis 

This program element has the objective o£ analyzing and reporting 
on the NSF role in the Federal Government's support o£ science; 
anticipating and identifying emerging problems relating to science 
policy; and recommending alternative courses o£ action £or considera
tion by the NSF Director, the National Science Board or national sci
ence policy groups. Studies may be accomplished through contracts or 
closely managed grants. Issue analyses, frequently done by the pro
gram's internal staff in collaboration with staff £rom other elements 
o£ NSF, include short-term analyses o£ existing or impending prob
lems and longer-term and broader-gauge analyses designed, m com
bination with the directed policy studies, to put NSF in a better posi
tion to respond to problems concerned with various aspects o£ science 
policy. . 

The program also provides support to the National Academy o£ 
Sciences and the National Academy o£ Engineering £or the "core" 
activities o£ the central Committees o£ COSPUP and CO PEP and £or 
selected special studies or reviews o£ fields o£ science carried out under 
their auspices. 
Program EvalJuation Studies 

This program element has as its objective, the assessment o£ the 
effectiveness, accomplishments, impacts and adequacy o£ the Founda
tion's programs in meeting their objectives and their contributions 
to broad NSF goals. The studies identify promising courses o£ action 
to achieve these goals. They provide the £actual basis £or budget 
requests leading to expansion or reorientation o£ ·current programs or 
to the initiation o£ new programs. Evaluation also provides an assess
ment o£ the effect o£ changes in type and level o£ science support on 
the generation o£ new knowledge, the supply o£ scientific manpower, 
and on the institutions which produce this knowledge and manpower. 
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Quantitative Program Data. 
It is difficult to provide quantitative program data £or programs 

dupported by the Planning and 'Policy Studies activity because such 
ata d<;> not. accu:a~ely_ reflect the effort involved. Man'y o£ the pro

~rams m this activity mclude. 3: combination o£ substantial effort by 
taff and by grantees. In additiOn, a large fraction o£ the pro ram 
!~ds suppo~t analyses and ~tudi~s undertaken by the National1cad
mies o£ Science and Engmeermg. These activities are normally 

f.edormed by Academy members without compensation £or their 
Ime. 

12. PROGRAM DEVELOPMENT AND MANAGEMENT ____________ $39, 500, 000 

T~e Program Devel?pment and Management (PD&.M) activit 
provides for the operati~n~, ~upport~ management and direction o£ afi 
~SF p~ograms and activities previOusly described, and includes all 
a ec_es~~Iy fun_ds to develop_, manage, and coordinate these pro ram 
e:nl~ti:s. It mc~udes sala:nes and operational expenses o£ all ~SF 
D" P Y es. Also mcluded IS the staff and operational support forth 
A::fe~tor o£dthe F_oundation in his role as the President's Scienc: 

T 
VIhnser

1 
an Chairman o£ the Federal Council £or Science and 

ec o ogy. 
t The P~&.M activity is budgeted at $39 500 000 for FY 1975 AI
. hough this represents an increase o£ $7,840,000 the PD&M · t 
~ austere whe~ ?omp~;tred to ~he major addition~} program ~=~~e:_ 
Thnt and a:dmimstr~hve reqmrements placed upon NSF in FY 19~5 

ese reqUirements I~clu~e ~he following: · 
For the first time m Its history, NSF is required to reimburse 

$~Sl ~ollr: offic£e shpace and some rel~ted costs. This accounts £or over 
· m1 Ion o t e PD&.M request m FY 1975. 
En_ergy rel_ated research in Scientific Research Pro. t S 

~eoa~c~n l~;ri~~nt~ ~:t~t;if~ e~ergy-£ocused research ~~~e: R~~ 
Decade o£ Ocean Expl a t. ee s, and parts o£ the International 

· · . . 0~3: IOn program and International c _ 
op~r~t~ve ~cien_tific Activities, as well as energy related m~n o'~~. 
activities m Science Education account £or $116 1 "ll" -p£ h

1 
Found t" ' 11 b . ' · m1 .Jon o t e a ~on s overa udget mcrease o£ $141.8 million £or F . 
19?5. This represents a new thrust that will in most inst y 
RrsF ~ gre~tJ~t_levef $o£ mal_la~em~nt ovm'-sight on th:I~c::t I:£ 
to c~vern t~es: ~d~ti 4.0 milhon m PD&M funds is included 
It should be noted th~~aih~~~~r~~£ ~~~\~m£entd retrirements. 

!01!:~s requested to man~g:e. th~ additional e:!g~ ~eR~~~r~~ 
PD&M a~d :}anpower activities IS less than the overall ratio o£ 
PD&.M £ un d s to program dollars. In addition, the amount o£ 
. . un s requested as a result o£ the energy related thrust 
IS a httle mm;e than 3 per cent o£ the total o£ $116 1 "l]" . 
~W~:~c!~~at~~f~b&~sMe. tThis is alsodsi

1
f!
1
nificantly beio,~~h~o~;~~~ 

~ · · o program o ars. 
is 1he r:rffimder o£ about $1.0 million in increased PD&M funds 
additio~:l $fs ~nd ·WJated costs needed in connection with the B. l . I S . . mi lOll I:equested £or research in Astronomy 

10 ogiCa Ciences, Physics, and other science disciplines; fo; 
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the Ver Large Array (VLA); and :for other items not ~ncluded 
in the eJergy related activities. Tqis small PD&M amount IS barely 
sufficient to meet the additional staffing, consultant, and travel 
requirements in this category. 

SUMMARY BY FUNCTIONAL AREA 

Research ____ ---------------------------------------
National and international programs __________________ _ 
Research applications •••• _---------------------------
Education •• ------------------.----------------------
Executive management and spec1a! ~esea~ch ____ ---------
Central support services and admm1strat1on _______ -----

TotaL ____ -----------------------------------

Actual 
fiscal year 

1973 

$5,485,845 
3, 532,220 
2, 470,475 
3, 537,729 
2, 772,250 

10,820,679 

28,619, 198 

Estimate 
fiscal year 

1974 

Estimate 
fiscal year 

1975 

Difference 
ftScal year 

1975/74 

$6, 084,000 $7,429,700 $1, 345,700 
3, 849, 000 4, 098, 200 2499, ~~~ 
3, 148,000 4, 243,400 1, 0 5, 
3, 693, 000 3, 942, 400 24895, 480208 
4 555 572 5, 041, 400 4 ' 

10:330: 42!_~~~~-~~~~~ 
31,660,000 39, 500,000 7, 840,000 

The management of the NSF programs is acco~pl!shed throu~ aF 
organizational structur~ oriented to the endd SobJe?trlf oe~;~h :fu~c-

ro rams. The Executive Ma.nag~ment an peCia es h 
fiofal area provides policy direct~on and top "!llana§effint .t~~~uNi-
the National Science Board; the Director and his sta o cef 'E . 
rection of special research programs through the Offi?es o xperh 
mental Research and Development Incentives and N ati_ona\ Resealc 
and-Development Assessment. Since FY 1974, t~e :functi?na .area a so 
includes the direct support provided to t~e Director, m his role as 
Science Adviser to the President, by the SCien_ce and ?'echnology Polf 
icy Office and the Office of Energy R. & D. Poh<;-Y· MaJor groupmf/ 

ro rams are managed by :four Assistant Dr~·ectors; one eac or 
~es~arch, Education, National a:nd International P~ograms an~ 
Research Applications. Agency-wide manageme_nt, logiS~lC and fd 
ministrative support is provi~~d by an Assista.nt Director . or 
Administration. A section describmg each of the maJor programs and 
:functional areas :follows : 
RESEARCH ------------------------------------------------- ($7, 429, 700) 

This Program area is managed by the Assis.tant Director :for Re
search and includes the Scien~ific Research ProJect ~upport Progr~m 
and the Global Atmospheric Research Progra~, with bu~gets. wh~flh 
total $368 million and provide the majo~ portiOn of basic sCient! c 
research, the core mission of the FoundatiOn. In FY 1975, theselro-

rams will account :for 47 percent o:f the t_ot9.;l NSF request a~ are 
fncreased by $76 million over FY 1974~ prmCip~lly ~or expansiOn of 
support in the biological, physi~s, chemistry, socu~l sCiences and latted 
rials research disciplines with mcreased emphaSIS on energy-re a e 
research. · :f · t'fi 't o . 

Research project grants selected on the basis o sCien .I c _mer1 hr -
vide support to individual scientists or groups ?f scien~Is~s. T ~de 
grants are awarded on the basis o:f proposals subm1tted.w~Ic .P~ov~h e 
detailed information on the propose.d research_, how It ts mho ,e 
state-of-the-art how the research w1ll be carried out, what t e re
searcher hopes to gain scientifi~ally :from the research, what :fflrds ar~ 
needed :for facilities and associates, etc. An NSF program o cer re 
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ceives the proposal, reviews it :for scienti~c. ~erit an9- appr?~riateness 
for NSF- support and must make the Imtlal crucial decision as to 
whether or not to recommend it for NSF support. 

In addition to evaluating the substance of proposals, program of
ficers must participate in the various aspects of the gran.t award and 
declination process, administer the technical aspects of g_rants ~nd 
exercise leadership in their field. Further there has been an mcreasmg 
demand from other areas, both within the other NSF Directorates and 
outside NSF for technical assistance in addition. to duties associated 
with direct operation of the programs. 

The special effort in energy-related research planned :for FY 1975 
will require more coordination and monitoring of a wards than cus
tomary in the past. This in turn, requires more staff time per award 
and per proposal. The FY 1975 estimate in.cludes 60 additional posi
tions, initially funded on a part-year basis, to provide :for this as well 
as for the increased workload resulting :from the modest growth of the 
other parts of the program. 

A number of factors affect the size of the staff required. These 
include the number of proposals, number of grants awarded, size and 
scope of program, number o:f institutions with grants, relationship to 
programs in other agencies, proposal processing time, and so on. Aver
age time needed to process a proposal is a key indicator. An average 
of five working days is used :for each grant awarded including post
award technical monitoring. This encompasses the review o:f about 2.3 
to 2.5 proposals for each grant awarded. It does not consider site visit 
time, travel to visit the current grantees, attendance at professional 
meetings, support. provided other parts of NSF, interagency coordina
tion, normal staff work such as program and budget preparation, 
special studies such as :for the Science Adviser or preparation of 
informational replies to the public and others. Because of the addi
tional monitoring and coordinating needed by the energy resenrch 
program, the average time required for a grant in FY 1975 will be 
5.5 days. 

In order to partjally overcome the demands on existing staff, the 
number of coherent area grants have been increased, use of continu
ing grants have been increased and greater utilization has been made 
of mail reviewers and advisory panels. 

A number of advisory panels are utilized to aid program managers 
in the review o:f proposals and to provide a mechanism :for members 
of the particular scientific community to participate in expanding the 
state-of-the-art and identifying new research opportunities. These 
panels consist of recognized scientists in the various fields who meet 
2 or 3 times a year for the purpose of reviewing proposals and assisting 
the program officer in making his decision to support particular pro
posals. Panel members bring to the decision process a current working 
know ledge o:f the field and are able to detect promising opportunitjes 
:for research, prevent unnecessary duplication o:f research and identify 
gaps in research which should be filled. The qualitative scientific assist
ance provided by these panels has been invaluable in NSF efforts to 
keep the administrative costs of proposal review and selection to the 
minimum while still insuring the selection of the most meritorious 
research. 

31-373 0 - 74 - 8 
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In FY 1975 there will be an advisory committee providing advice 
and guidance to the Research Directorate ~rom t~e viewpoint .of 
science as a whole, 29 advisory panels to provide advice and to.assist 
in the project selection process, and one special panel to advise on 
()"rants to young investigators in the engineering activity. In addition, 
~bout 270 consultants will be used. The following table reflects the 
number of days and related costs of consultants and committee m.em
bers' compensation and travel. These data do not reflect the reqmred 
number of consultants, but represent a balance between the optimum 
schedule of panel meetings (at least 3) and ad hoc consultai_J.ts and 
available funds. Adjustments are made as needed by extending the 
length of meetings or reducing the number of meetings to be held and 
making do with fewer ad hoc consultants as_ ~m-s~te evaluators. . . 

An integral part of the program officer's Job IS to travel to VISit 
prospective grantees and current grantees as well as to attend profes
sional meetings. There are about 450 institutions at which NSF has 
project grants involving between 7,000 and 8,000 investigators who 
should be visited. As a general rule, the research program officer should 
travel about 30 working days a year, exclusive of weekend travel, to 
monitor the progress of research, determine the capability of prospec
tive grantees to perform as they propose, and to keep abreast of devel
opments in his field so that he can make quality judgments. The travel 
required for that portion of the program which is energy-related 
(about one-third) will be 45 days. Thus the overall average should be 
35 days. 

A total of $385,000 is included in the FY 1975 estimate for staff 
travel which will fund approximately 4,812 travel days or approx
imately 27.5 travel days per professional employee. 
NATIONAL AND INTERNATIONAL PROGRAMS ______________ ($4, 098, 200) 

The Assistant Director for Nationaland International Programs is 
responsible for a set of program activities which require a high degree 
of management attention and involve extensive intergovernmental and 
international coordination. The Arctic and Antarctic Research Pro
grams, among others, require major logistic planning efforts in sup
port of extensive field operations. Seven staff activities report to the 
Assistant Director for National and International Programs: 

Office for the International Decade of Ocean Exploration 
(IDOE); 

Office of Polar Programs-Responsible for the Arctic Research 
Program and the U.S. Antarctic Research Program; 

Office for Oceanographic Facilities and Support; 
Office of National Centers and Facilities Operations-Respon

sible for coordinating and supervising the activities of the five 
National Research Centers and the Ocean Sediment Coring 
Program; 

Office of Science Information Service ; 
Office of International Programs; and 
Research Management Improvement Program. 

The Foundation's Special Foreign Currency Program IS admin
istered through the Office of International Programs. 

The programs supervised by the Directorate are accomplished 
through a combination of grants and contracts. 
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The. workload of programs in this Directorate is discussed below. 
The different degr~e ~I_J.d nature of the pr?gram ma!lagement required 
by the separate activities as well as the differences m the required ex
ternal coordination activities account for the variations in program 
funds administered per professional. 
. The ~rctic and Antarctic Research programs require extensive 
mternational and Federal agency coordination to insure the attain
ment of the research objectiyes. Extensive logistic support is required 
for the P?lar pro~rams whiCh are conducted in hostile climates and 
geographical env1r?nments. ~h~ NSF responsibility for planning, 
managmg and fundmg the log1~tics suppo~t for the Antarctic program 
.and the program fo: the extensiOn of Arctic research has placed signif
~cant wor~load reqmreme~t~ on the program. The polar operations staff 
Is respons~ble. for the logistic~ support agreements which require con
stant momtormg ~f the operati?ns carried out by the Navy and contrac
tors. The polar science staff will process approximately 130 grants in 
FY 1975 for polar rese~rch projects. While this is only slightly more 
than the ~26 grants estimated for. FY 1974, the planned awards will 
support highly complex, integrated interdisciplinary programs such as 
t!Ie Antarctic drilling projects and AIDJEX. The office makes exten
SI!e use of advisory groups, includi~g an advisory panel, the Com
mittee on Polar Rese3:rch of t.he N atwna~ Academy of Sciences, and 
numerous co!ls.u!tants m plannmg, evaluatmg, and managing the polar 
research activities. . 
M~~a~ment of. NSF supl?o.rt ~o the academic community for 

~cquisiti~m, operatwn, and utili~atwn of oceanographic facilities is 
accomph~hed throng~ the Offi~e for Oc~anographic Facilities and Sup
port. This P.rogram IS coor?mated with, and is in support of, the 
oceanographic research reqmrements of the Research Directorate and 
~h~ IDOE: Also,. the staff coo~dinates wi~h the Navy on matters of 
J_?mt fundmg, ship use schedulmg, and ship construction and conver
siOn programs. Twenty major research ships, 100 feet or more in length 
and 11 ~oastal vessels operated by 16 separate academic institution~ 
are pa_rtially supp?rted through this program. Projects also provide 
fo~ shipboard e9~1pment and ot~er shared equipment and facilities, 
shipboard ~echmCians1 and operatiOn of other research platforms such 
:s .submersible.s and a1rc:aft. In tl_le decisi.onmaking process, separate 
~h1p constructiOn and sh1p operatiOns review panels are utilized. 

RESEARCH APPLICATIONS--------------------------------- ($4, 243 400) 

The Assist~nt, Dire?tor for Research Applications is responsibl~ for 
the FoundatiOns maJor coordinated efforts directly concerned with 
the Research Applied ~o National Need~ (RANN) program involving 
problems concerned w1th Energy, Environment and Productivity as 
well as efforts to co.nduct Technology Assessment. This program is 
composed of five maJor areas: Energy Research and Technology Ad
vanced Tecl_lnology Applications, Environmental Systems and Re
sources, SoCial Systems and Human Resources, and Exploratory Re
search 3:nd Problem Assessment. AI_J. essential supporting element to 
~ANN I~ the Intergovernmental Science (ISP) program which pro
yides an unrortant mechanism for transferring RANN research results 
m~o the actwn program of State and local governments and to the · 
private sector. 
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Program Development and Management funds required for the 
Research Applications Directorate total $4,243,400 in FY 1975, an in
crease of $1,095,400. Included in the estimate are 83 new positions ini
tially funded on a part year basis. In determining minimum staffing 
needs consideration is given to growing demands pla0ed on RA 
program managers. These demands include: participation in govern
ment-wide energy and other task forces, panels and committees; inter
national commitments; intensified Executive and Legislative Branch 
requests for data, coordination, and presentations; and carrying out 
lead agency responsibilities assigned to NSF /RANN for Terrestrial 
Solar Energy and Geothermal Energy. Also, there is extensive inter
agency coordination on research proposals and status of projects 
because research supported by RANN is expected to be transferred to 
mission agencies when it reaches the implementation stage. 

Starting with FY 1974 and accelerating in FY 1975, the energy re
search responsibilities of the National Science Foundation under the 
RANN program are greatly increased, from $29.1 million to $102.9 
million. This increase will be reflected both in program content and 
in intensity of program management, and requires additional positions 
and support costs. 

Largest increases in FY 1975 are in the solar energy and geothermal 
energy programs, for which the National Science Foundation has a 
lead Federal responsibility. The programs in energy conservation and 
storage, coal research, environmental effects of energy, and so~io-eco
nomic aspects of changes in the nation's systems for productiOn and 
consumption of energy are also substantially increased. 

The enlarged NSF responsibility in energy will require changes in 
management approaches. There will be a much heavier emphasis on 
project management, necessitating time-phased planning and inten
sive monitoring of progress. There will also be much greater use of 
program solicitations to focus research efforts where they are most 
urgently needed. The use• of contracts and research agreements will 
increase to achieve a higher confidence in performance as planned, 
and as a consequence the average size of a w~rds is expected to be su~
stantially larger. All of these changes contribute to the need for add1c 
tional staff and supporting Program Development and Management 
funds. 

The multi-disciplinary nature of RANN and ISP, together with 
their application and utilization requires that each research proposal 
be reviewed systematically_ and thoroughly. ~n <_>rder to ease. t~e prepa
ration burden on potential grantees, prehmmary unsohc1ted pro
posals containing summary-type data are submitte~ t~ the RA.st';tff for 
evaluation of appropriateness to RANN/ISP obJectives. Th1s 1s fol
lowed by full scale evaluatio~s ~fter submission of a forma~ propo~al 
in those cases where the prehmmary proposal shows promise of sig
nificant results. Review of a formal proposal in most cases requires a 
site visit by an ad hoc panel which includes staff representation and 
at least two highly recognized experts who serve as consultants to the 
program manager. 

After approval of an award, sem~-an~ual consultations ar~ h~ld 
with grantees to insure that progress IS bemg made towards achievmg 

· objectives and milestones set forth in the proposal. More frequent con-
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sultations are required when large contracts and complex projects are 
evaluated. The consultations often involve site visits by the program 
manager who is accompanied by a panel of experts. 
EDUCATION ------------------------------------------------ ($3, 942, 400) 

. The Assistant Director for Education manages the Science Educa
tion Improvement Program and the Graduate Student Support Pro
~ram, the Foundation's major programs in support of science educa
tiOn. Also included under his responsibilities is the Division of Science 
Resources Studi~s,_for the ~ost ~art an in-h?use activity, which makes 
factual and statistical studies w1th emphasis on scientific and techni
cal ~anpower, science ed_ucation, and research and development ex
penditures, that are reqmred for the development of National Fed
eral and _Foundation. policies : the area of science and technol~gy. 
. The SCience educa~10~ program.s ';1-I:e condw:;ted through an organiza

tiOn~l.s~ructure cons1stmg of a DivisiOn of H1gh Education in Science, 
a ~IVISion of ~re-College Education in Science, and an Office o: Ex
perimental ProJects and Programs. In FY 1975 the Science Education 
I~provement Program will continue to focus o~ specific problem areas 
With larg~r and m?re ?omprehensive grants, thus the total number of 
a wards will be mamtamed at a level lower than in years prior to FY 
1973-1,500. 

NSF., ~n its lead agency role in Federal government activities for 
the trammg of energy R. & D. manpower, plans to support activities at 
the ~raduate level, and two and four year college levels. Manpower 
stu~I.e~ relat~d to energy R. & D. are also planned. To carry out these 
~ctlvities whiCh total $5,000,000, two additional positions wi"ll be added 
m FY 1975. 

EXECUTIVE MIANAGEMENT AND SPECIAL RESEARCH ____ ($5, 041, 400) 

PolicJ: direction, top management of the NSF, and direction of 
the s~ecial rese3;rch programs and support for the Director in his role 
as Science Adviser to the President are included in this functional 
area. The National Science Board and the Office of the Director have 
the responsibili.ty and authority for policy direction and management 
of the FoundatiOn; the Office of the General Counsel assists the Board 
an~ t.h~ Director in interpreting the legal aspects of the Foundation's 
activ1tie~, and th~ 9ffice <?f Government and Public Programs is the 
focal J?Olllt for haison with Congress and the public. The Office of 
Experimental Research and J?evelopm~nt Inc~ntives is responsible 
for_ the conduct of programs whiCh expenment with and test incentives 
whiCh ca~ be emploJ:ed to stimulate more rapid utilization of proven 
technologies and to mcrease non-Federal investment in research and 
development. The Office of National Research and Development As
sessm~nt a;nalyzes. patterns . of research and development and tech
no!ogiCal mnovatwns, the mcentives and decisions which underlie 
~xistmg patterns and the implications which options will have in shap
mg future ~esearch and development patterns. The Science and Tech
nology ~<?l~cy Office an.d ~he Offic~ of Energy R. & D. Policy have the 
resp?nSI~Ihty for pro.vidmg the direct support required by the Direc
tor m his role as Science Adviser. 

I 

1,1 

,I 
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The National Science Board consists of twenty-four leading sci
entists, academicians, administrators, and industrialists, appointed .by 
the President, and the Director of NSF and develops the broad pohcy 
guidelines under which Foundation. activities are carried out within 
the framework of the National Science Foundation Act. Public mem
bers of the Board are compensated for their atten~ance at !lleetings 
of the NSB and its committees and for travel costs mcurred m carry
ing out its responsibilities. Duties of the NSB are specifi~d in the 
National Science Foundation Act and include the preparatiOn of an 
annual report to the President, for submission to the Congress, on the 
status and health of science and its various disciplines. 

The Director is the chief executive officer of the Foundation and is 
responsible for the execution of the Foundation's programs in acco:d
ance with the National Science Foundation Act and the broad pohcy 
guidelines of the Board. 

The Office of the General Counsel provides advice and counsel to 
the Board and the Director concerning substantive details of legisla
tion pertaining to the Foundation as well as contractual, patent, and 
other legal matters. Two addition~! atto~ney positions. have been 
added in FY 1975 to help meet the mcreasmg workload m ~he legal 
aspects of the patent and procurement areas of NSF ?perat10ns .. 

The office of Government and Public Programs advises and assists 
the Director and Coordinates the Foundation's liaison with Congress 
and State and local governments as well as with professional societies 
and other nongovernmental organi.za~ions; pr?vi.des se:vices a!ld ma
terials for use by general and spec1ahzed media mcludmg r~dw, ~V, 
and motion pictures; and edits official publications of NSF, mcludm.g 
theN ational Science Foundation Annual Report to the Congress. Th1~ 
office administers the Public Understanding of Science Program de
signed to build a basic public awareness and understanding of the 
nature of research and the role of science and technology in society. 
NSF :participation in th~ Nation's Bi-Centennial activities is also 
admimstered through this office. . . 

The Science and Technology Policy Office ( STPO) provides assist
ance to the Director in his role as Science Adviser, in such areas as 
national civilian science and technological policy, developing technical 
options for the solution of national probl~ms in the civilian ::"rea, 
appraising the overall effectiveness of ongomg Federal and natwnal 
research and development efforts, coordinating J!ederal. resear?h an~ 
development programs, interacting with a.cadem1c .and md~stnal sci
entific communities on broad matters of science pohcy and m further
ing U.S. international science and technology objectives. 

A second office, the Office of ~nergy ~ese~rch and Te~hnology ~ol
icy ( OEP) also supports the Director m h1s role 11;s Science A~vi.ser 
to the President. Speeific functions of the offiee mcl~de prov1dmg 
analyses of specific issues and selected programs relatmg to energy 
research and development, developing a general systems framework 
for the evaluation of energy research and development pr?gra~s, .as
sessing the merits of individual technological approaches, 1~~ntlfymg 
critical energy research and development needs, and determmmg ways 
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in which universities and other resear~h organizations can make most 
effective contributions to energy research and development. 
CENTRAL SUPPORT SERVICES AND ADMINISTRATION ___ ($14, 744, 900) 

The Assistant Director for Administration manages the Central 
Support Services and Administration area which encompasses those 
agency-wide administrative and support services best provided on a 
centralized basis and those costs whiCh cannot be directly associated 
with the operation of any one directorate. 

Included in the Admmistration sub-area are the salaries and travel 
costs associated with the development, coordination, and accomplish
m~nt of agencywide administrative, personnel, planning, program
!fi!ng, budgeting, accounting, contracting, and data processing activ
Ities. There are 10 staff units reporting to the Assistant Director for 
Administration. The Administrative Services Office is responsible for 
logistics and housekeeping for the NSF. Employee-oriented functions 
are assigned to the Personnel Office and the Health Services Unit. The 
Management Analysis Office and the Financial Management Office 
provide management and accounting services. The Grants and Con
tracts Office and the Audit Office along with the Financial Manage
!lle~t ~ffice work closely with. the business offices of universities and 
mst1tut10ns performing the research supported by NSF. NSF plans, 
progra~ and budget. are the fu.nctions of the Office of Budget, Pro
grammmg and Plannmg Analysis and the Program Review office. Data 
support is provided by the Management Information Office. 
. In general, the wo~k~oad o.f the staff p~oviding c.entr:al support serv
Ice~ and overall admmrstratlve support mcreases m direct proportion 
t<? mcreases program funds and the administrative funds available to 
~!rectorates. As the total number of proposals received and reviewed 
~ncreases and the number of awards !n~reases so do the support serv
Ices such as grant and contract negot1at~on, the physical processing of 
the actual proposal documents, an estimated 50 million individual 
pieces of paper in FY 1975, and the financial and administrative fol
lowup. Also, increases in staff, consultants and travel funds mean di
rect mcreases in process~ng, payrolling:, ~oucher auditing, processing 
travel reque~t, and mynad other admm1strative functions. The FY 
1975 budget mcreas~s the central support services staff by 25 positions 
to meet wo:kload directly generated. by the significantly higher pro
gram fundmg level.s ~rop?sed. "\:V~1le the program dollar increase 
exceeds 20 percen.t, md1catm.g ~ smular percentage increase in work
load, the support1~g st~ff will n~cr~ase by only approximately seven 
per:ce_nt. Better ~t1hzatwn. of ex1stmg _resources and staff, including 
tran~mg, upgradmg ?f clen~al and sem1pro~essional employees, intro
ductiOn of labor-savmg: de~1ces ~vhere apphcable and reorganization 
of office arrangements m hne w1th work flow will meet the balance 
of the workload requirements. 
13. SPECIAL FOREIGN CURRENCY PROGRAM ....... ____________ $5, QOO, 000 

Obligations 
Sc~ent~fic Research and Related Activities ________________________ $4, 000, 000 
Scientific and Technological Information_________________________ 1, 000, 000 

Total ---------------------------------------------------- 5,000,000 
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T U S n d excess The Special Foreign Currency Program uti Izes .. -to.w e . tific 
. . :£ · untries to support coopera Ive scien 

cur~encies m ?ertam dei~n c~avel o:£ U.S. and :foreign scientists in-
~~fJ:d.t~~ s::~~~Hy b~ne~ciai eff~rts. The Fo_und_ation awards grants 
t both u s and :foreign institutions and scientists. The :funds t~e~ 
· 
0 

h" r~ ~am are those which the United States has acc~"?-u a e 
~br~;d ppri~cipally through the sale o:£ ~gricultural comm~~Itie1s, the 
repay~ent o:£ loans, and the payment o:£ mterest on o_utstan mgt oansf 
The "excess" :funds may be used :for U.S. purposes I~ the coun ry o 
origin with the concurrence o:£ the concerned :foreign goverdm~nt. 
The Department o:£ the Treasury determines when, where, 3:n o; 
much o:£ these :funds are excess to the U.S. Govern.ment's reqmr~ment. 
There are eight special :foreign curre~~y countnes: Bu~ma, Egyp ' 
Guinea, India, Pakistan~ ~oland, :rumsm, and Yug?slavia. . 

Two categories o:£ activity ar~ I_nclude~ under this program· _(1) 
cooperative research programs,_ JOI~t semma~s, a~d t~avel o:£ sci~n
tists, and (2) translation, publicatiOn and d~sse~matwn o:£. :for~Ign 
scientific and technical information to U.S. scientists and _engn~eer~fi 

The objectives o:£ the program are to support cooperatrye SCient~ c 
activities o:£ significance to the U.S.A. and the cooperatmg :foreign 
country· supplement our domestic research effort through use o:£ "V.S.
owned :£~reign currencies; obtain access to un_usual resea_rch e~vm:m
ments and :facilities; arrange :for t?e ~ran~latwn o:£ :fore~gn .scie?tific 
and technological literature :for distnbutwn to U.S. scientists, ~nd 
promote the exchange o:£ information between U.S. and :foreign 
scientists. 
SCIENTIFIC RESEARCH AND RELATED ACTIVITIES _________ $4, 000, 000 

The program makes awar~s, payable ~n ~J.S_.-o~ned special foreign 
currencies, to U.S. ~~d :foreign academic mstit~ltiOns :fo!' cooper.atiVe 
research projects, ]Omt semmars and symposia,_ and mter~at~on'!'l 
travel. The proposals submitted by v.s. and :foreign aca~em_IC msti
tutions are subject to . the sam_e r~view proc~ss as apphcat~ons :for 
dollar support. The pnmary c~Itena :for ]Udgmg specu~l :fo_reign cur
rency proposals are ( 1) potential :for advancem~nt o:£ .scie_ntific knowl
edge, (2) probable contribut.ion to U.~. an~ :foreign SCientific progress, 
(3) the likelihood o:£ lastmg relatiOnships bet_wee_n. the U.S. and 
:foreign cooperating institutions, and ( 4) the availability o:£ adequate 
resources and experienced personnel. . 

The objectives o:£ the program are those stated m the summary pro-
gram description above. . . 

The FY 1975 program will inc~ude cooperat~ve researc? proJec~s 
and joint meetings and seminars m the :followmg countnes and m 
the subject areas indicat~d: . . . 

Egypt-engineermg, the physical sciences, and science educa
tion. 

India-the mathematical, biological, and physical sciences; 
engineering; and the social ~ciences. . . 

Pakistan-the natural sciences and engmeermg. 
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Poland-the mathematical, biological, and physical sciences; 
and engineering. 

Tunisia-the natural sciences, science education, and the social 
sciences. 

TJle Foundation will encoura~e the development of cooperative 
proJects with Burma, especially m biology and geology. Projects in 
Y~goslavia will be supported through the U.S.-Yugoslav Board on 
Scientific and Technological Cooperation. The Board was established 
on 1\fay 18, 1973, to provide a "joint fund in dinars to be used for 
contmuing previously agreed-upon scientific and technological proj
ects and thereafter, to the extent monies from the fund are available, 
to finance additional cooperative projects of mutual interest and ad
vantage." 

The Foundation will continue to support, at the same level as in 
FY 1974, the international travel of U.S. scientists and project man
agers to and from special foreign currency countries to participate in 
sci~ntific meetings, deliver lectures, convene seminars, and confer with 
their colleagues on program planning and development. Approxi
~ately 200 travelers ~ill be supported by special foreign currencies 
m FY 1975 at an estimated cost of $200,000. 
SCIENTIFIC AND TECHNOLOGICAL INFORMATION __________ $1,000,000 

This program provides special foreign currency funds to overseas 
con_tractors for the collection, translation, and printing of foreign sci
entific and technical information for distribution to U.S. scientists 
and. engineers. The. Foundation's. six overseas contractors (two in 
India and one each m Egypt, Pakistan, Poland, and Tunisia) trans
late foreign scientific literature from more than fifteen languages 
(Russian, Polish, Serbo-Croatian, Czech, Japanese, and others). In 
add_ition, the Fou~dation coo;rdinates translation requirements of 
vanous Federal science agenCies and orders translations from the 
overseas contractors under an interagency agreement with the National 
Technical Information Service (NTIS) of the Department of Com
merce. The NTIS also receives and distributes the output :from the 
Foundation's overseas contractors. 

The objectives of the program are to (1) translate significant for
eign scientific and technical literature into English and (2) assure the 
availability of this information to U.S. scientists and engineers. 

The Foundation plans to continue to arrange :for the collection, 
translation, and dissemination of foreign scientific and technical lit
erature through overseas contractors in Egypt, India, Pakistan, 
Poland, and Tunisia. 
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COMMITTEE ACTIONS 

H.R. 12816, the 1975 authorization bill for the National Science 
Foundation, was introduced by Mr. Teague on Febr~ary 13, 1974. ~t 
represents the Administration's request. H.R. 13999 IS the clean bill 
reported by Committee. 

H.R. 12816 requested a lump sum of $783.2 million in new obliga
tional funds, plus $5 million m excess foreign currencies to be used 
in support of the Foundation's research activities abroad. The total 
request was thus $788.2 million. 

The Committee has included all of the provisions of H.R. 12816 in 
H.R. 13999 but it has put the Foundation's budget in line-item form, 
as in past years, according to the 12 major categories requested plus 
the special foreign currency program . 

In making the foregoing change, the Committee added $19.5 million 
to the Administration request in five of the categories and reduced the 
request by $19.5 million in two other categories. This leaves the total 
budget at the same figure requested by the Administration-$788.2 
million. 

This compares with an. authorization for FY 1974 of $635.6 mil
lion-an increase of $152.6 million; it compares with a 1974 appropri
ation of $569.6 million-an increase of $218.6 million; it compares 
with estimated new-money obligations in 1974 of $577.4 million-an 
increase of $210.8 million. Ho,vever, due to prior year carryovers plus 
a supplemental pay increase amounting to an aggregate of $68 million, 
the actual increase over FY 1974 estimated obligations is $142 million. 

A detailed account of the actions taken by the Committee follows: 

LINE ITEM BUDGET 

The Committee approved a line item budget rather than the lump 
sum authorization requested by the NSF. The line item budget was 
first incorporated into the fiscal year 1972 Authorization Act, Public 
Law 92-86. 

There are 12 budget categories in Section 1 of the bill this year. 
The line item budget categories and the funds recommended for 

each are shown on page 120 of this report. 
(121) 
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COMMIITEE BUDGET ACTIONS 

The changes to the budget request submitted by the Administration 
were as follows : 

Ohanges in Section 1 
A line item budget is recommended with totals for each category 

as shown in the table on page 120. This mode of authorization has 
been followed by the Committee since FY 1972. 

INCREASES 

The $19.5 million by which the Committee increased the Admin
istration request is distributed as follows: 

National and Special Research Programs 

Administration Request_ _______________ _:_ ________________________ $84, 800, 000 

Committee Increase-------------------------------------------- 1, 200, 000 
Committee Recommendation------------------------------------ 86, 000, 000 

Oat;egory 2.-An increase of $1.2 million which would be applied to 
the Experimental R. & D. Incentives Program over and above the $1 
million requested. NSF requested $11 million for this important 
technology transfer ·activity but th'3 amount was reduced to $1 mil
lion by OMB. The Committee believes that the addition indicated will 
provide a minimal level of activity to prevent complete deterioratio:n 
of the program. 

Science Information Activities 

Administration Request_ _________________________________________ $5, 000, 000 
Committee Increase______________________________________________ 3, 300, 000 
Committee Recommendation------------------------------------- 8, 300, 000 

Oatego11y 4.-An increase of $3.3 million which would restore this 
program to the level originally requested of OMB bythe Founda
tion-and also permit an increase of $300,000 over last year. The pro
gram needs emphasis, development and coordination with other simi
lar Federal efforts in order to become broadly effective. 

Institutional Improvement for Science 

Administration RequesL---------------------------------------- $3, 000, 000 
Committee Increase_____________________________________________ 7, 000, 000 
Committee Recommendation------------------------------------ 10, 000, 000 

Oategory 8.-An increase of $7 million which would restore the 
Institutional Grants for Science Program to last year's level. This 
program is of great importance to the nation's colleges and univer
sities since it is one of the very few in existence which is devoted essen
tially to building up and improving the entire science departments of 
those institutions which qualify for support. This program operated 
last year at the $7 million level but the Foundation had planned to 
eliminate it for FY 197fi. The Committee is strongly of the opinion 
that the program should be neither dropped nor reduced. 

(122) 
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Graduate Student Support 

~dministration Request_ ________________________________________ $12 700 000 

C omm~ttee Increase--------------------------------------------- '500 000 
omm1ttee Recommendation------------------------------------ 13, 200: 000 

$ 
Oategory 9.-An increase of $50~,000 which would restore the 

. 300,000 cut !rom the 197 4 level of tlus program and provide a small 
Incremental mcrease of $200,000. The Committee has been a strong 
advocate of the (!raduate Student Support program, although that 
brogra_m has consistently been reduced over the past 4 or 5 years. The 
~ommittee believes that, particularly in view of the general scarcity 

of g~aduate. student support and of the highly-trained manpower it 
provrdes, t~rs program should rec~de no further and that the $200,000 
Increase will barely make up for mflationary factors. 

Science Education Improvement 

~g~i~\~tra~on Request _________________________________________ $61,400,000 

m~ ee ncrease --------~----------------------------------- 7 500 000 
Committee Recommendation ------------------------------------ 68; ooo: 000 

_Oategory 10:-An increase o~ $7.5 million to bolster the only major 
serene~ edu~atron progra~ w~Ich the Foundation retains. This pro
gran;t Is desrgned to provide rmprovement in education methods and 
currrcula, as well as assistance to students from the elementary level 
up to the post-graduate. The iz:crease contemplated ·would restore this 
progran;t to the 1974 le":e~ and n;tc~udes $1.4 million to compensate for 
~unds drverted to techmcian trammg and aid to scholars from abroad 
m energy-related study. 

DECREASES 

T~e $19.5 mi~lioJ_J- b:y which the Committee decreased the Adminis
tration request rs distributed as follows: 

Scientific Research Project Support 

Admi~istration Request --------------------------------------- $363, 700 000 
Comm~ttee Decrease_________________________________________ 9 700' 000 
Comuuttee Recommendation ---------------------------------== 354; ooo: 000 

. Oategory i.-Scientific R;esearch Project Support, the largest single 
c_omponeJ_J-t. of ~he !oundatwn:s o':"erall program, was increased from 
$291.3 mr~hon m F Y 1974 obligations to $363.7 million for FY 1975 · 
a 24.8% mcrease. T~is occurred although the Foundation had re~ 
(r~es_ted. of O~B :m mcrease of only ~41. 7 mi_llion to a level of $333 
nnllwn · a ~2.2% mcrease. The Committee actwn has placed the 1975 
level for tlus category at $354 million. 

Research Applied To National Needs 

Administration Request_ _____________ _ 
Committee Decrease ------------------------- $148, 900, 000 

Committee Reconune~d~ti~~-=================================== 13~; ~gg; ggg 
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Category 6.-Research Applied to National Needs (RANN), the 
second largest component in the Foundation's budget, was increased 
from $75.1 million in FY 1974 to $148.9 million in FY 1975: an in
crease of 98.2%. This occurred although the Foundation had requested 
of OMB an increase of only $6.9 million to a level of $82 million: an 
increase of 8.4%. The Committee action has placed the 1975 level for 
this category at $139.1 million. 

The reason for the decreases in these areas is to keep the total 
authorization within the amount requested by the Administration. 
The categories chosen for reduction were those which had received, 
by far, the largest budget request increases over FY 1974, both in 
dollars and in percentages. 

It should be noted that both Research Projects and the RANN pro
gram received dollar increases of approximately $73 million. Under 
the change which the Committee has made in H.R. 13999, Research 
Projects will still receive an increase of just under $63 million-$21 
million more than it requested from OMB-which amounts to a boost 
of 21.6%. For RANN, the change made by the Committee will still 
mean an increase of $64 million-or $57 million more than was re
quested of OMB originally-which amounts to a boost of 85%. 

It is important, however, that it be understood that the chief reason 
for the large increases in both categories was to stimulate and accel
erate the national energy R. & D. program. The Committee is of the 
opinion that the small cuts made will in no way hamper the overall 
energy R. & D. effort. 
Limitations in Section 93 

Subsections (a), (b) and (c) placed floors under the authorized 
amount in each of the education categories described in Section 1-
i.e., Categories 8, 9, and 10 shown in the table on page 120. These pro
visions mean that not less than the amount stipulated shall remain 
available for such purposes. They have been included to assure that 
funds in these areas shall not be transferred to or merged with other 
programs. 

Subsection (d) places a similar floor under the Experimental 
R. & D. Incentives Program contained in Category 2 in accordance 
with the same rationale. 

Subsection (e) places a floor of $2 million for fire research in the 
RANN program. The reason for this requirement is to assure that the 
scientific and technological research capability in the field of fire 
research continues as a part of the RANN program, Category 6. 

Subsection (f) places a floor of $1.5 million under the Science 
Faculty Fellowship Program in Category 10. Last year the Com
mittee on Science and Astronautics, as well as the Senate Committee, 
stipulated that this modest program to assist faculty fellows should 
be maintained. In spite of that directive, the Foundation has planned 
in its 1975 budget to merge the Fellowship Program into the Research 
Participation Program. While the two programs may reasonably be 
jointly administered, there are marked differences between them and 
the Committee is of the opinion that the Faculty Fellowship Program 
should not lose its identity. This floor does not involve any addition or 
deletion of funds; it simply allocates the $2.5 million scheduled for 
Research Pa.rticipation into two programs so as to reinstate the Fellow
ship Program. 
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un~~~sS~ti3nst (pg) and (h) place.a floor of $3.8 million and $2 million 
. u en rograms and H1gh School Stude t p · t 

!~:~l~~~lJ? in fat1gory 10. The~e floors have. been e~tabli~h~~ { 0 r::~:~~ 
merged ·~~g t~r ower-level science ed~ca.twn programs shall not be 

WI o er programs or only partially funded 
to!~ must b~ emphasized that all of the limitations ,;hich are directed 
f r~ makn.lg sur .. e that the Foundation does not sli()'ht its pro . 
or science educatwn stem from a lon t d' . ., grams 

Committee has had in this field a d fs a~t mg m.te~est which the 
out adequate manpower both i~~~mb rom I s ~onviC~I~n that with-

T~t~r~~~:f~~:c~o~~~ ~i;~l;~;:n;;::c:;~;;h~~~t~p~p.lo{r~t~~~fl~T~e~~~t~d~~~ 
ca Ion m the F d t' · . o science e u-

~1~~~, ~as been s~~~dil;~~~~ini~~e~~~~~r~e ~~~f~!~~~~ali;aFY 
the tot~[ ~xamalet' supbpodrt of science education amounted to. 36% of 
th oun a wn u get. That support now st d t 9 7 

ough the overall budget for the Found t' h . an s a . %. Al
eally during the same eriod th a IOn as mcreased dramati-
education has droppel by m~re ~~~!u:~ ~umter of dopar~ ~or ~cience 
1970 to a request of $87 million in FY 19~5 If?~ $t~6u millfwn m FY 
taken into account this falloff is much . t m a wnary actors are 

It i~ f tl 
1 

. grea er. 
and of O~~rt~ ~ ~~mg ii~dication of t~e attitude of the Foundation 
!he request for Sle c:rr~t~uareas whiCh both sought to. re~uce in 
mg science education support 4~etCwere ·~~e three categones mvolv
tion will keep these observationse. om:~m ~e trusts that the Founda
those enunciated on this topic und~~ ~nd I~ttthe Vf~ture;-as .well as 
lows. ommi ee Iews, which fol-

Subsection ( i) is designed to assure th t . h . 
E.:..nergy Research and Technology p a '.InCt e conduct .of Its Solar 
ti d' rogram m ategory 6 the Fo d 

on coor mates that pro<rram with NASA . ' un a-
mum advantage will be" taken of th ~ ll_l such a ':'fl:Y. that maxi
agency. It requires that the t . e special capabilities of each 

· ules and other findi~gs to th~o ~!~~~~~ repo~t .on their plans, ~ched
Senate not later than 90 days after this A ~~ Its counterpart m the 
ther provides that where it is found thatc N lsAes effective. I~ fur
carry out parts of this pro()'ram . l ~ . can appropnately 
demonstration phases it shall be ~J:;:.Icu adrly dinf thde engineering and 

' Igne an un ed through NSF. 
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COMMITTEE VIEWS 

APPLIED RESEARCH 

The Committee gave careful consideration to trends toward applied 
research which the Foundation has been following since it received 
limited authority to engage in such research in 1968. These trends 
show that NSF has increased its support for applied research from 
less than 10% of its total research effort in 1970 to 21% in 1975. Its 
ratio of applied-to-basic research has gone from 12% to over 25%. 

The Committee's concern stems from the following: (a) the chief 
function of NSF is to support basic research; (b) the Congressional 
intent of the 1968 Amendments which authorized support of applied 
research appears to have been severely stretched; and (c) there are 
almost twice as many Federal entities engaged in applied R&D as 
there are in basic research, and they support it at a level over six times 
as great. The Committee, as it has done several times before, cautions 
the Foundation about these trends. In addition, the Committee is giv
ing consideration to a separate examination of this problem, apart 
from its annual authorization activities, prior to the next budget sub-
mission by the Foundation. 

PROOF OF CONCEPT 

The National Science Foundation has testified that RANN supports 
research projects through the proof of concept stagP. According to the· 
Foundation, proof of concept :follows basic research and applied re
search within the research and development process. 

The Committee has spent considerable effort in trying to develop 
an operational definition of proof o:f concept. This effort has included a 
review o:f how various Federal agencies and industrial organizations 
use the term within the context o:f their own activities. NSF has stated 
that proo:f of concept experiments are limited to testing systems tech
nology as well as investigating the social, economic, institutional and 
environmental barriers to introducing the system into widespread use. 

The limit to NSF research is determined on a case by case basis. 
General NSF criteria, however, include: 

(a) The size o:f the project is small, and not on a commercial 
scale. 

(b) The experimental systems are all different, and are never 
identical. 

(c) Critical components can be tested within a general system. 
(d) An experimental system may be designed for demonstrat

ing commercial viability if it is not in continuous operation. 
Other Federal agencies evidently use different definition o:f proof 

of concept. According to one agency, a proof of concept experiment 
is one which is undPrtaken to prove that some reaction which is pos-
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s~ble ~n theo~y .or principle can in fact be achieved in a laborator 
situatiOn. This IS much narrower than the NSF definition. y 

Another agency defines proof of concept as a method b h' h 
ah atdv;nced d~sign or p_rin<-:iple is tested for feasibility b~ ~e~~s 
h~r d fia~t"?al m

1
corporabon m a pre-production prototype or device 

a s~s bee mtldo~ P aces proof of concept within the development phase. 
ep. yon Its placement by NSF. ' 

tle ~~nd~dustry, proof <_>£.concept can mean several different things 
su~h mg .on whether It mvolves only technical issues or also include~ 
so on.questwns as costs, ease or desirability of use, reliability, and 

de~~:;~~p~ab~~ ucambi~uous definition of proof of concept has been 
that more etfor e ommittee so far .. Howe~e~, the Committee feels 
operational d fit ~foul~ be expended m attauung the objective of an 

In the mea~ti~ Ion or pro~£ of concept during the coming year. 
be implement d . e, th~ Co~mitt€e recommends a two-fold approach 
should take it~ RAW~mg With the question of precisely how far NSF 
and demonstration. research programs toward actual development 

(1) General Oriteria 
The National Science Fo d t' h ld . . . 

a science agency-the Fed un l a wn s. ou. ma!ntam Its character as 
bility for basic re era orga~Izatwn with primary responsi
therefore the C sell:rch and educatiOn in the sciences. In general 
concept ;elates o~l;~~te: tbdor~es crJteria specifying that proof of 
theory or principle. a ora ory emonstration of some possible 

(2) Special Oases 
It is recognized that diff t · t · . 

of technology varies greatlyer~~i~ uat~ons can anse be~ause t.he state 
ment of Federal mission a . eren areas as well as m the mvolve
a flexible definition fo gefnclfes. At lea~t for the interim, therefore 

Th C . r proo o concept IS necessary ' 
e ommittee recognizes th t t f . 

apdpl~ed research to develop~ent ~cu:s .o-~:d~:l~ of t~n. ahctivity from 
an Is marked by close workin l "" . y ra er t an abruptly 
and managerial levels. This zfea~ atwnships a~ bo~h the technical 
se~rch agencies such as NSF and th s that coor:dmatwn between re
Wit.· h an upgraded reporti'ng h ~ user agencies should be required 

Th C . mec an1sm ' 
. e ommittee recommends th f n· . . . 

with regard to the proJ· ects in th ReANo Nowmg specific actiOns be taken 
( ) Id ·fi · e category: 

unif. enti catiOn of a user for each individual RANN work 

(b) Investigation of th f 'bT RANN contract. e easl l Ity of users approving each 

(c) Establishment of utilizat · . 
zation so that RANN pr . t IOn l,rograms m each user organi-
their inception in order t~~~: can t~ tracked. ~y t~e users from 
results. ure op Imum utilizatiOn of RANN 

The NSF is requested to r 
October 31, 1974 on its impl epor\ t~. the Committee not later than 

' emen a IOn of the foregoing approach. 
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PROPORTION OF BUDGET FOR SCIENCE EDUCATION 

The Committee is concerned about the steady decline in the per
centage of the NSF's budget which is devoted to Science Education. 
In 1970, 36% of the Foundation's budget was devoted to science edu
cation activities. In 1972 that percentage had gone down to 19 percent. 
In the proposed budget for FY 1975 less than 10 percent would be 
devoted to science education activities. This year the Committee again 
found it necessary to restore funds to the budget for certain science 
education activities which the Committee in past years has strongly 
supported. As a result the percentage of science education funds has 
been raised to just under 12 percent, a figure still far below the percent
age just a few years ago. In addition, while the Committee h~ls sup
ported the very substantial increase in science education research 
activities, there has clearly not been a continuation of support for 
the types of science education programs which constituted the bulk 
of the Foundation's science education program in previous years. In 
the Committee's view the balance between research and sustaining 
activities in the science education program must be redressed. The 
Committee invites the Foundation's attention to the strong interest 
in science education which is evidenced in the hearings on this subject, 
and as evidenced in the amendment to the NSF's organic act adopted 
by the Congress in 1972, specifically making the Foundation respon
sible for the Federal effort toward the health and growth of science 
education in the United States. A thorough review by the NSF of 
the long-range future of the science education program in light of 
these comments would appear to be in order. 

INSTITUTIONAL IMPROVEMENT FOR SCIENCE 

The Committee wishes to emphasize that the $7 million restored to 
this program is specifically for the purpose of maintaining Institu
tional Grants for Science at. the 1974level. It is not intended that these 
funds be utilized within the general improvement for science category 
on behalf of the separate program for the improvement of university 
research management. 

INTERGOVERNMENTAL SCIENCE PROGRAM 

In past years the Committee has provided funds under a separate 
line item for the Intergovernmental Science Program. This program 
is aimed at bringing science and technology to bear on the problems 
of State and local government. In the past the program has produced 
some notable successes in providing advice of a scientific and techno
logical nature to many of the State governors, and more recently 
an effort has been made to bring the same kinds of advice to several 
of the State legislatures. The Committee believes that this small, but 
promising program should continue at the current funding level of 
$1 million and has provided authorization for that sum in fiscal year 
1975. In its budget request the NSF asked for $1 million for "Inter
governmental Science and Research Utilization". This reflects the 
Foundation's desire to use a portion of the Intergovernmental Science 
funds for the dissemination of the results of the RANN program. The 
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Committee has repeatedly urged the Foundation t 
effort to disemminate the results of RANN' okmHake a strong~r 
should not be done at the ex ense of h I s wor . owever, this 
program, with its very modes"l fundin; l:veltWI~il:rt~m~ru~al Science 
mental Science program has been merged ~r anizatioe n e:r:govern-
fetdN~ organizat!on,_ and while many of the F~undatio:,:1~la£t~ th~~ 
in the aRveAeNxNpertd!se I~ bot~h thfie lidntergovernmental Science field and 

lSSemma lOll e the Com . tt b r 
§~i:c~?,n!~~efdin the. author1izba1tio~ line item f~r ~'Int~;;~~!r~~~n~~ 

, u remam ava1· a e for that program only. 



SECTIONAL ANALYSIS OF THE BILL 

A bill to authorize appropriations for activities of the National Science Foun
dation, and for other purposes. 

SECTION 1 

This section authorizes appropriations to theN ational Science Foun
dation :for fiscal year 1975 in the amount o:f $783,200,000. The cate
gories authorized are as :follows: 

( 1) Scientific Research Project Support, $354,000,000. 
(2) National and Special Research Programs, $86,000,000. 
( 3) National Research Centers, $52,500,000. 
( 4) Science In :formation A?tiviti~s, ~8,300,00.0.. . 
( 5) International Cooperative Scientific Activities, $8,000,000. 
(6) Research Applied to National Needs, $139,100,000. 
(7) Intergovernmental Science Program, $1,000,000. 
(8) Institutional Improvement :for Science, $10,000,000. 
(9) Graduate Student Support, $13,200,000. 

(10) Science Education Improvement, $68,900,000. 
(11) Planning and Policy Studies, $2,700,000. 
(12) Program Development and Management, $39,500,000. 

SECTION 2 

Subsections (a), (b) an~ (c) plac~ floors ~mde~ the ~uth_ori~ed 
amount in each o:f the educatiOn categones descnbed m Section 1-I.e., 
Categories 8, 9 and 10. . 

Subsection (d) places a floor o:f $2,200,000 under the Expenmental 
R&D Incentives Program contained in Category 2. . 

Subsection (e) places a floor o:f $2,000,000 under the Fire Research 
program, a part o:f Category 6. 

Subsection (:f) places a floor o:f $1.5 million under the Science Fac-
ulty Fellowship Program, a part o:f Category 1~.. . . 

Subsections (g) and (h) place a floor o:f $3.8 milhon and $2 milhon 
under the Student Programs and High School Student Projects, re-
spectively, also in Category 10. . . 

Subsection ( i) requires the Foundation to coor~lmate 1ts f?olar 
Energy Research program, a part o:f Category 6, with the N atwn~~;l 
Aeronautics and Space Admi~istration, to ~eport back to ~h~ appropri
ate House and Senate committees on the JOint plans withm 90 days 
o:f the effective date o:f this act, and to place such projects as may be 
appropriately carried out by NASA under its management but 
through regular Foundation :funding channels. 

SECTION 3 

This section provides $5,000 to be expended at the discretion o:f the 
Director o:f NSF :for official consultation and other unusual l'xpenses. 
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SECTION 4 

This section authorizes $5 million in excess :foreign currencies :for 
NSF research outside the United States. 

SECTION 5 

This section provides that :funds appropriated pursuant to this Act 
shall remain available :for expenditure and obligation according to 
such provisions as the Appropriations Acts may speci:fy. 

SECTION 6 

Thi~ sec~ion provides that :funds may be transferred, subject to any 
rest~amts m other parts o:f the Act, mto or out o:f any category in 
S~ctwn ~up t? an amount equal to 10.percent o:f that category. I:f the 
J!ounda~wn Wishes to trans:fer sums m excess o:f 10 percent, it must 
first noti:fy the appropriate House and Senate committees and then 
obs.erve 11; 30-day waitmg period unless each committee agrees to the 
actwn prwr to that time. 

SECTION 7 

This se~tio!l .is a stand~r~ requirement withdrawing NSF support 
:fro!ll any Individuals receiVmg such support who may have committed 
s~rwus offenses or caused violent disruption to or within their respec
tive research institutions. 

SECTION 8 

This. section r~quires that the Director o:f the Foundation keep the 
Com-':luttee and I.ts counterpart Senate committee :fully and continu
ally m:formed with respect to all Foundation .activities-completed 
underway or contemplated. ' 

SECTION 9 

This section provides :for the short title o:f the bill. 



COST AND BUDGET DATA 

The bill will authorize appropriations for fiscal year 1975 in the 
amount of $788.2 million in new obligational authority, including $5 
million in excess foreign currencies. 

In accordance with the requirements of Sec. 252(b) of the Legisla
tive Reorganization Act of 1970, the Committee notes that H.R. 13999 
is an authorization bill for one year only. If the programs it authorizes 
remain unchanged during the next 5 years but the same level of effort 
is expended, there will be no change in costs other than those occa
sioned by inflation or Federal salary increases. 

COMMITTEE RECOMMENDATIONS 

A quorum being present, the bill was passed by voice vote. 

AGENCY RECOMMENDATIONS 

The following recommendation from the National Science Founda
tion accompanied the draft bill introduced on February 13, 1974, as 
H.R. 12816 in the amount of $788.2 million, including $5 million in 
excess foreign currencies. 

·Hon. CARL ALBERT, 

NATIONAL SciENCE FouNDATION, 
Washington, D.C., February 4, 197 4. 

Speaker of the House of Representatives, 
House of Rep1·esentatives, Washington, D.C. 

DEAR MR. SPEAKER: Public Law 90-407 provides that appropria
tions for the National Science Foundation to carry out its powers and 
duties have prior authorization from the Congress. Pursuant to this 
requirement, there is enclosed herewith a draft authorization bill for 
fiscal year 1975 for the National Science Foundation, together with 
a sectional analysis. 

The major differences between the proposed legislation and P.L. 
93-96-the National Science Foundation Authorization Act, 1974-
includes: Line item amounts which appeared in P.L. 93-96 are elimi
nated in favor of the more flexible lump sum authorization, and con
sequently, no provision comparable to section 6 of P.L. 93-96 appears. 
Also, unlike P.L. 93-96, no minimum amounts have been specified for 
particular NSF programs. 

A provision commonly known as the "student unrest clause" is 
omitted because of doubts as to the constitutionality of such a clause; 
an unappealed decision by a Federal District Court has held an 
almost identical clause in certain DHEvV legislation to be unconsti-
tutionally vague. -
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Fi~a_ny, a provision comparable to section 10 of P.L. 93-96, which 
~rohrbited t»e use of NSF f~nds. for t_he conduct or support of 
research on a human fetus whiCh IS outside the womb of its mother 
a_nd which has a beating heart," is omitted inasmuch as the Founda
~ron has never conducted or supported such research and does not 
mtend to do so. 

The Office of Management and Budget has advised us that enact
ment of _the proposed bill would be in accord with the pro(Tram of 
the President. '"' 

Sincerely yours, 
H. GuYFORD STEVER, 

Director. 
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DITIONAL VIEWS OF THE HONORABLE ALPHONZO 
· BELL, CONCURRED IN BY THE HONORABLE GEORGE 

E. BROWN, JR. 

The National Science Foundation (NS~) authorization ~ill, which 
the Committee on Science and Astronautics h!ls approved, If?~ sound 
proposal and merits our general support .. T~us I?easure provides the 
means for continuing our nation's leadership _m science and tech?ology. 
'rhe research, both basic and applied, which th~ current bill sup
ports will set the stage for dividends which we Will collect for many 
years to come. . . . 

In this regard we believe that there is no more urgent national. pn~ 
ority today than the expeditious resolution of our energy shortcommgs. 
The problem permeates virtually every sector of our economy and 
daily lives. Our response must meet the challenge. The energy chal
lenge warrants no less than a maximum effort. 

For this reason we take exception to the Committee's r:eduction. of 
funding for NSF programs largely devoted to research mto solvmg 
the energy problem. This is anomalous since with its arsenal of talent 
and knowledge the NSF should be in the vanguard o~ t~is ~ffort. . 

In particular we are concerned with a cut of $9.8 milhon m fun~mg 
for Research Applied to National Needs (RANN). Almost two-tlurds 
of the RANN budget is earmarked for programs designed to cope wi~h 
the energy problem. The amount originally requested for RANN m 
FY 1975 was $148.9 million. This figure was first reduced to $144.6 
million and then to $139.1 million. The FY 1974 RANN allocation 
was only $75.1 million. In terms of absolute dollars, the increase is of 
co•1rse significant. But is it enough to meet the challenge? We be lien~ 
not. Furthermore, the funding for Scientific Research Project Sup
port (SRPS) was cut by $9.7 million, i.e., from $363.7 million to $360.0 
million and finally to $354.0 million. SRPS also participates signifi
cantly in research aimed at increasing our energy supply. 

The FY 74 RANN allocation was determined before the energy 
crisis was fully appreciated. Hence it was unrealistically low. It would 
be self-deceptive to measure our progress by the mere statistical in
crease in its allocation. We should focus on providing the funds neces
sary to do the job at hand today. After years of inattention to the loom
ing energy problem an accelerated effort is needed here. RANN serves 
as a?1 important bridge between NSF's basic research programs and 
the Implementation of this research in solving current practical prob
lems. It is the focal point for transforming impersonal graphs, charts, 
and reams of nm~bers into lovrer power costs, stabilized employment, 
and the preservatiOn of our high standard of livino-. In our opinion to 
economize here is shortsighted and imprudent. Aft'er years of supp~rt
ing basic research, the American taxpayer now deserves a fnll retnrn 
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on his investment. It would take great temerity to suggest he deserves 
anything less. 

At the same time the committee reduced RANN's allocation below 
the amount requested, it proceeded to increase the funding of two other 
areas above that request, viz., Graduate Student Support by $0.5 mil
lion and Science Education Improvement by $7.5 million. While both 
these areas deserve our support, the needs in these areas have remained 
relatively stable as compared with the need for immediate energy re
search. "\Ve believe the allocation of funds requested of Congress for 
FY 1975 represented an optimal distribution. 

It is imperative that Congress provide the leadership, direction, and 
perseverance necessary to resolve our energy problems. The gas lines 
may return as rapidly as they disappeared. "\Ve are apprehensive that 
a reduction in research directed toward solving our energy problems 
may be interpreted as indicating either that Congress' concern with 
this topic is ebbing or that the Congress no longer believes the prob
lem serious. Either inference would be erroneous. "\Vhile the average 
citizen may lose sight of the energy shortage as the gas lines dis
appear, Members of Congress have too good a perspective to allow 
them to minimize the seriousness of the problem. If Congress fails to 
maintain the momentum in solving the energy shortage, it will likely 
founder. -

We are also concerned that the $9.8 million reduction for RANN 
may have a more pervasive impact than generally appreciated. Federal 
funds often are matched by private funds in a given project to under
write an effort much greater than otherwise possible. Federal funds 
also provide the seed money by which new ideas can be investigated. 
Thus, a cut in Federal funding can trigger a domino effect whose im
pact will reach far and wide. Because of this the effect of the $9.8 
million cut could be significant. Its importance is not limited to the 
amounts involved, but rather to the psychology of appearing as though 
the energy problem or the drive for self-sufficiency is no longer im
portant. 

'Ve appreciate the danger of trying to infuse too much money into 
a program too early; that is, before the money can be profitably spent. 
This is not the situation with RANN. In hearings before the Subcom
mittee on Science, Research and Development it ·was stated that worth
while programs were ready for pursuit which would require the full 
request of $148.9 million. The bill as approved by the Full Committee 
allocates $139.1 million to RANN. 

The energy crisis was thrust upon our nation after years of in
attention and will be resolved only after years of dedication. Our be
lated start means that we must capitalize fully on the scientific knowl
edge already discovered as well as pushing toward new ideas. After 
years of sowing money in scientific research it is foolish to skimp on 
harvesting the rewards. Efforts like RANN are pivotal in transform
ing abstract scientific principles into concrete, everyday benefits and 
should be given the fullest support. 

0 

ALPHONZO BELL, 

GEoRGE E. BRowN, Jr. 

\· 
L 
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Calendar No. 819 
{ REPORT 

No. 93-848. 

NATIONAL SCIENCE FOUNDATION AUTHORIZATION 
ACT OF 1975 

MAY 15, 1974.-0rdered to be printed 

Mr. KENNEDY, from the Committee on Labor and PublicWelfare, 
submitted the following 

REPORT 
[To accompany S. 3344] 

The Committee on Labor and Public Welfare, to which was referred 
the bill ( S. 3344) to authorize appropriations for activities of the N a
tional Science Foundation, and for other purposes, having considered 
the same,, reports favorably thereon with an amendment and recom-
mends that the bill as amended do pass. .. 

I-SUMMARY 

The purpose of S. 3344, as amended by the ·Committee, is to author
ize appropriations to the National Science Foundation for fiscal year 
1975 in the amount of $829,800,000, and in foreign currencies which 
the Treasury Department determines to be excess to the normal re
quirements of the United States, $5,000,000 for fiscal year 1975. 

II-BACKGROUND 

To insure the continued strength and well-being of science in the 
United States, the National Science Foundation enabling legislation 
provides a broad Congressional mandate for support of basic and ap
plied research in all areas of science. Scientific research, both basic and 
applied, extends the frontiers of science and provides the new know
ledge that will eventually permit the United States to conquer not only 
technological problems, but also the social and economic challenges 
that confront the nation. The National Science Foundation is the only 
Federal agency charged with the responsibility of maintaining the 
health of U.S. Science. Its grants, contracts and facility sui!p~· iiiire~. ill. 
designed to meet the diversified needs of U.S. Science and to II!! 
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sive in .identifying problems of national concern. ~ually signi~cant 
are. the· Foundations sci~nce ~ucation. pro~s whiC~ a~ des1gned 
not only to imprave the effectiveness of sctence educ~t10n at a;U ~a~ 
demic levels but to enhance science literacy and prov1de the scientific 
and technical manpower so vital to our country's future. 

For fiscal year .19.75, ~he Administration requ~st to t~e Congress 
provided $788.2 milhon m new funds for the Natwnal Science Fo~n
dation. This request incluJfed $5 million in excess foreign currencies 
and was $142.1 million above the budget request submitted for fiscal 
year 1974. On April 3, 1974, Senator Dominick "introduced S. 3299, a 
bill that in~orporated the Administration's FY 75 budget request for 
the National Science Foundation. , ' 

· The .Special Subcommittee ~n the National.Sc~enc~ Foundation held 
a hearmg oilS. 3299-on April 5, 1974. Testlfymg m support of the 
FoundatiOn's FY 75 budget request were the following officials of the 
NSF: Dr. H. Guyford Stever, Director; Dr. Raymond L. Bisplinghoff, 
Deputy Director; Dr. Alfred Eggers, Assistant Director for Research 
Applications; Dr. Edward C. Creutz, Assistant Director for Research; 
Dr. Lowell Paige, Assistant Director for Education; Dr. Thomas B. 
Owen, Assistant Director for National and International Programs; 
and Mr. Thomas E. Jenkins, Assistant Director for Administration. 
The Committee also heard testimony from public witnesses, including : . 
Dr. Philip Handler, President, National Academy of Sciences; Dr. 
Donald F. Hornig, President, Brown University, representing the 
Association of. American Universities, the National Association of 
State Universities and Land Grant Colleges, and the American Coun
cil on Education; and a panel of science educators, Professor Richard 
Wright, Biology Department, Gordon College, Wenham, Massachu
setts, Professor Jane C. Belcher, Professor of Ecology, ·sweetbriar 
College, Sweetbriar, Virginia, and Mr. Miles. Fisher, Executive Secre
tary, National Association for Equal Opportunity in Higher Educa
tion~ In addition to the testimony presented du.rwg the hearing, the 
National Science Foundation also supplied references for the Record 
to a series of questions submitted by the Committee. 

Based on ·the information obtained during this hearing, Senator 
Edward Kennedy introduced S. 3344 on April 10, 1974. This bill 
called for an authorization of $855.3 million,, including $5 million in 
excess foreign currencies. This authorization level was $67.1 million 
greater than the Administration request. · 

At an Executive Meeting of the Special Subcommittee on the Na
tionalSclence Foundation on May 2, 1974, Senator Dominick offered 
an amendment in •the nature of a substitute to S. 3344. The substitute 

. contained an authorization of $834.8 million for the Foundation's pro
grams in fiscal1975. The substitute was unanimously accepted by the 
Subcommittee and 8. 3344 as amended was unanmiously reported to 

. the full Committee on ~abor and Public Welfare by a roll call vote 
of all seven members of the Subcommittee. On Ma,y 13,1974, the Com
mittee on Labor and Public Welfare ordered S. 3344 as amended 
reported favorably to the Senate; 

The authorization contained in S. 3344, as amended, will permit the 
NatiQnal Science Foundation to continue to provide essential support 
for basic research in the science disciplines, for research focused on 

3. 

. problems of .national concern, for initiatives aimed. at solving our 
energy c.risi~, and t<,> maintain an adequate level fo~ science .education 
an~ mstitut10nal sctence support n~e~sary to. sustam the sctence edu
cation and. research roles of academic lllStltutiOns. Based upon a care- .r 

ful and thorough review of the hearing record, and recognizing the . 
past accomplishments and achievements of the N ationn.l Science 
Foundationf the Committee urges the adoption of S. 3344,asaniended~ 

In formu ating S. 3344, the Committee·considered the many factors · 
that have and will continue to influence the Foundation during the 
coming year. One of the single most important elements to be con
sidered is NSF's expanded role in energy research and technology. For 
fiscal 1975, the Foundation has requested a total of $252.6 million for 
energy-related- research. This request i~cludes $136.5 million tha.t is 
a part of the President's regular budg_~t request and .$116.1 million in 
additi.onal.ene .. rgy research support that was submitted as part of. the 
Fresident!s Budget .Alnendment .for energy. The energy amendment 
was the result of an. Executive Branch Study of the future energy 
needs of the United States, and it ie significant to note that this $116.1 
million energy amendment builds, to a .large degree, upon existing 
NSF research pro~ams. · . · . . ·. . . 

The Foundation s.$252.6 million energy request includes $101.8 mil
lion for direct energy research and facility support, and an additional 
$150.8 million in indirect or supporting energy programs. The direct 
energy research .is cop.centrated in the Research Applied. to National 
Needs (RANN) program, while the vast majority of the indirect or 
supporting energy research will be undertaken under the Foundation's 
basic research project support . program. Of the $101.8. million . re
quested by the Foundation for direct. energy research $93.4 million 
will be used by the RANN program. RANN's direct energy budget 
will include $72.3 million farr research in renewable energy resources, 
s~ch as solar and geoth~rmal energy, and $12 million for the excep
tiOnally important area of energy conserva.tion. In the Scientific Re
se~r~h Project. Support ~rogram, the Foundation requested $11.1 
million for basic research ni energy related areas that have the poten-. 
tial for helping to solve the nation's energy problems. Another, area 
that this co~mittee believes to be vi~al to our energy effort is a care
fully coordmated study of the environental .effects of energy, and 
$30.5 million is included in the FY 75 budget request for this purpose. 

This committee has long considered energy research to ;be an. im· 
port!lnt element of the F~:mndation's total scientific research program.·. 
D~rm~ th~ Second S~s~n.on of the 92nd Congress, for exa~plt~, this 
com~ruttee mcreased sigmficantly the level of support ton•thelrR.:AtNN1 •: 
program, saying that "this increase will permit the Foundit.tion to 
sign~ficantly !lugment its support of energy and related technology, 
particularly m solar, geothermal and other unconventional' energy 
~ources." ~t if! especially important that NSF continue and e~pand 
Its efforts m the energy a.rea at this time, and the Committee welcomes·,· 
the substantially increased budget request for the . Foundation's FY 
7~ energy program. The $252.6 million requested for FY 75 cbmpares · 
with ~he estimated $1~4.7 million being obligated in fiscal 74. The 
committee has authorized and strongly endorses the flill bndget 
request for energy. related research. . 
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. _The ~ommittee notes, however, that more than 50 percent of the in
~~ e;se ~s for energy related resea~ch and virt~ally all of the remainder 1h?{ ihcreased ~upport for b~sic research m the science disciplines. 

I e e com~ttee agrees with the need for this additional ener 
related and basic re~earch an~, is satisfi~d .w~th the pr<;>posed progrJg 
for t~ese pu~oses, I~ als_o beheves that It Is m the national interest to 
pr~~d~ new authorizati<?n for pr~blem focused non-energy related 
a.ctlvities of the FoundatiOn that did not receive .the benefit of addi
t.wnal funds for fiscal 1975. Therefore,. a:f.ter comparing the line item 
tequests for FY 75 that the Foundation submitted to the 'Office of 
Manage~~nt. and Budget, the Committee authorized an additional 
$46.6 mllhon to meet the urgent requirements of these other NSF 
programs. 
· The Foundation had requested $703.45 million from the Office of 

Management and Budget for FY 75. To meet the energy crisis the 
qMB mcreased the NSF budget. request by $84.75 million., prim~rily 
m the RANN energy are!l and m .the energy related basic research 
area. The RANN request.I~creased from $82 million to $148.9 million 
t<> handle these energy mitiati~e~; the Scientific Research Project 
Supp?rt. request grew by $30.7 million to $363.7 million. To offset some 
of this mcrease, the OMB reduced other areas of the Foundation's 
h11;dget by a t?tal of $19.8 million. To enable the Foundation to main
tam an effective P.rogram of research, science training, and other sci
ence support reqUirements, the Committee has restored most of these 
cuts. 

The. committee is especially concerned that in the area of science 
<:'ducation, the budget.cu~ ~ould be detrimental to the continuation of 
some of the Foundaho~ s I~portant and widely respected programs. 
As a result, the Committee mcreased the authorization in areas gen
eral~~ rel~ted to science edu~ation ~y a total of $24.9 million and, in 
a.ddition, mcluded languag~ IJ?- the b!ll that :would require the Founda
tJOn to adhere to ~ stated mmimU;ffi m certam. of these pro_grams. 

.A~ the same time, the Committee authorized an additional $11.8 
nnlhon for the RANN program to be used in non-energy related areas. 
Concern was expressed by some members of the Cominitteethat these 
non-energy relate~ .RANN programs were barely holding their own 
when compared with the fiscal1974 request and in some instances they 
hav~ been red1;1ced. O~e area of special concern to the nation, and a 
subJect that this comm!ttee .has long advocated, is the improvement of 
th.e Earthquake Engrneermg program. Last year the Committee 
~tip~lated that at le.ast $8 million be spent in this pr~gram for FY 7 4. 
Whi~e t~e FoundatiOn has requested $8 million for earthquake engi
n~ermg m the FY 75-budget, the Committee ·has ao-ain included a 
tmnimum that would.requ!re this level ?f ac~ivity fo~ FY1975. The 
NSF earthquake engmeermg program IS umque and represents the 
only Federal program aimed at finding practical enginee:r;mg methods 
for con&tructmg earthquake resistant structures that can withstand 
ettrthquakes. Solutions of this nature are absolutely essential if this 
nation hopes to mi~imiz~ th~ loss of life and property that accompany 
earthquakes, especially in hght of the recent population increases in 
earthqua~e p,rone sections of the country. 

To contmue an orderly replacement program for outdated research 
vessels and to provide authorization for increasing fuel costs, the Com-
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mittee recommends a $9.9 million increase in the Oceanographic Fa
cilities and Support element of the National and Special Research 
Programs, including an $8.0 million minimum for ship construction/ 
conversion. Such an increase would provide for the construction of two 
new oceanographic vessels and $1.9 million to cover the rising cost of 
fuel for the oceanographic veseel fleet, In view of the significance of 
the oceanographic {>rogra:m to the world's environmental_problems, 
and the increasing Importance of the sea's res6urces, the Committee 
believes that the added investment in oceanography will result in :fu
ture benefits to the nation. 

In meeting its statutory responsibilities for maintaining U.S. 
strength in all fields of Science, the National Science FoundatiOn has 
supported a range of social science research activities. The responsibili
ties in this area were clarified by the 1968 amendments to the NSF 
Act. Since the. solu~ion t? ~a growing num~er ?f domest!c probl~ms 
depends upon the wiSe utilizatiOn of a combmatlon of soeial, physuial 
and environmental sciences, this committee urges the N ationa.l Science 
Foundation to· maintain a strong posture on the social sciences. · · . · 

In its report on the N atiorial. Science Foundation Authorization .for 
fiscal. 19T4, the Comm,ittee expreSsed interest in the· development 
of the Very Lar~ A~ray (VLA) Telescope '.for ~adio ~st~nO;ffiY· 
The Committee felt this proJect should be contmued,. even 1f a limited 
appropriation required a. modification. of· the. construction ·schedule. 
The Fy 7 4 appropriation amounted to $5 million, exactly half of the 
budget request, but for fiscal 1975, the Foundation has requested $13 
milhon to place the construction of this telesoope back onto an 1tceel
erated scheaule. The committee still· maintains its views oh the im
portance of the VLA and has authorized the full budget request. 

As a· result of the Reorganization Plan No. 1 of 1973, the Director 
·of the NSF appeared before this committee for the first time in his 
capacity as the President's Science Advisor. In this role, the Director 
is responsible to advise and assist the President, and the agencies in 
the Executive Office of the President, on matters involving science 
~olicy a~d t? act as the Presid~nt's repr.~entative in vario~s i~tern~
twnal scientific and technologiCal actlv1t1es. To support hun. m this 
new capacity~ the Director has established two new offices at NSF, the 
Science and . Technology Policy Offiee ( STPO) and the Office of 
Energy R&D Policy Resea. r. ch .. STPO exists .. to provid .. e. t.he. an~ .. t. ical 
basis f9r policy formulation for the science Advisor and the FY .75 
program will reflect the needs for detailed studi(}S and ~nalyses tQ sup
port the development of policy options and ·possible prpgl'am .initia
tive. The Ener~ R&D Policy. Otfiqe1 'Vhich, was, e,st~:Q~~~heqj l)n A,ur 
gust 3, 1973, will assemble and· ~obl11ze a wide range of m.£ormahon 
and advice in energy related matters, furnishing .the J)irec.tor with 
the capacity to respond to~eguests for policy al1alysis pf~nergy i~s~es. 
NSF has requested $1.5 mllhon for FY 75 for STPO an.d $4.5 .rrulhon 
for the Enei·gy R&D Policy Office. In supporting this request, the 
Committee urges the Director to continue to make his voice heard as 
Science Advisor in the discussions impacting on national science policy 
at the highest level of government. . · · . . · . . 

Finally, the Committee continues to be deeply concerned with the 
effects of inflation on the scientific research community: Inflation has 
reduced the ,effective si1pport level of U.S. research efforts. Since FY 
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!~6~, lhel has beef a 22% d~cline in constant. dollars in the amount 
lar h~rd:hi su~EoNsFor scientific ~sear~h. This has worked a particu-
. . P . . . and academic science ·and represents an inc-on-

Sirent pos~uredod the part of the Federal government in its treatment I· resear~. an evelopment support. Federal agencies with in-house . 
aborat?ries have been a.ble to compensate for inflation b · · f 
s~try, mstrument and facility budget allowances. NSF his ~~nb 0 

. a. e to take .a~vantage of this situation since it has no in-house e:en 
r~.rch capabi~Ity and .the Admini.stration has refused~ to take the esca~ 
. a mg costs 0 operatmg acade~mc research laboratories into account 
~n ~he .NNF. bud.get. The Com!fiittee strongly believes that unless NSF · 
a ~ . ~ at10n. mto account m t~e deyelopment of its pro ram the 

h
N at10n sdcapactty to produce quality scientific researcll will b~ sev~rely 

· ampere . 
Ill-NATIONAL SCIENCE FOUNDATION PROGRAMS 

(Fiscal years( 

National Science Foundation 
request 

1974 
pr01ram 

1975 Committaa 
appropriation recommendation, 

request 1975 

Scientific research proJect support 
Nat!onatand special researcli proiriiiis~::::·······-----------
Nallonal research centers · ·-----------------
Sclen~ info activities •••• ·:···························· 
International cooperative Scientific actiVities .•.•..••...•.•..•... 
Reasearch applie41 to national needs ···················• 
t.nteraovernmental science and reseiil:ii uifii" T · · · · · · ·-· · · · · · · 
Institutional improvement for science za 1011·······------
Graduate student support.. •••·•••••· ·• ··•·· •··• · ·· ·· 
Science education improvemin·t······ ·• •·•·· ·• •·· • · · • · ·• · · • ·· 
Planning and policy studies ••. ::::::::::::··················· 
Pr01ram development and manapmenL ••• ::::::::::::::~:::: 

~1,294,617 
91,600,000 
42,500,000 
8,000,&00 
6,400,000 

75,100,000 
1,000,000 

10,000,000 
13, 000, 000 . 
67, 500, 000 . 
2,600,000 

31,660,000 

$363, 700, 000 
84,800,000 
52,500,000 
5,000,000 

. 8,000,000 
148, 900, 000 

1,000,000 
3,000,000 

12,700,000 
61,400,000 
2, 700,000 

39,500,000 
. Subt~l, science and education apprqpriation •· 

Spec1al foreten currency appropriation •...• : ....••. :::::::::::: 640,654,617 783,200,000 5, 657, 879 5, 000, 000 

$363, 700, Ooo 
94,700,000 
52,500,000 
5,000,000 
8,000,000 

160, 700, 000 
3,000,000 

12,000,000 
17,000,000 
71,000,000 
2, 700,000 

. 39, 500, 000 

829, 800, 000 
5,000,000. 

Total. ' 
------------------------------------------ -·- -- 646, 312, 496 788, 200, 000 834, 800, 000 

t 
At_ hr!efbddescription of each of the programs set forth in the adminis-

ra Ion s u get request follows below : . 

Scientific re8earoh project 8ffpport 
Actual, fiscal year 1973_______ . . · 
Estimate, fiscal year 1974 · . --------------------------------- $277, 252, 364 
Estimate, fiscal year 1975------------------------------------- · 291, 294, 617 

. . ------------------------------------- 363 700 000 

1 
~h1s Is the co:e research support activity of the Foundatio~ Ii in-

l~~::1r~S:i~~~1~na~~ fiel~sl· of. science-phys~cal, ~nviromnent~l, bio-
d . ' ; . , · . soc1a smences, and engmeermg. The research is 

f~~i~~t;ed mal~~ through acad~mic institutions and nonprofit research 
firms~~~n:th:~ fo:-;~fil1 i~~lt~~i~!:~i~ participation by industrial 

sh~;:rp~~:;;ft~l~ff the~otal or $1~,10opoo is for research which now 
. . I?a_ ng a cont~bl!t10n ·to long term solutions of 

dJ?.er.g:rprobfeU:. This mcludes multidirectional research in the science 
id:~£lfi:Js o lld answers to some fundamental questions already 

., as we . as research to develop the resource of new basic 
.. knowledge that will be needed to help sol.ve unknown barriers to tech-
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nological progress. This research encompasses the broad areas of re
search that ·are related to energy resource development and utilization. 
It includes, for example, ecological studies dealing with the impacts of 
energy resource development and utilization, engineering and mate
rials research on matters related to energy technology and chemistry, 
physics, and a broad spectrum of other research on fundamental proc~ 
esses which must be better understood to.make major advances in the 
energy ·area over the long term. Energycrelated economic studies al'e 
also an important element of this total· integrated research effort. 
These efforts complement the research under Research Applied to 
National Needs which is designed to develop techniques for the prac
tical application of solar and geothermal energy and to explore the 
feasibility of utilizing other nonconventional energy sources and the 
science manpower training efforts in ;1:\nergy related fields which:-are 
included in education. 

NationaZ and 8pecial re8earch programs 

Actual, fiscal year 1973----~--------------------'--.:. ____________ $103, 268, 869 
Estimate, fiscal year 1974_,------------------------------------- 91, 600, 000 
Estimate, fiscal year 1975--'--~-------------.:.------.,------------- 94, 700, 000 

These are major research programs that have as a chief character
istic one or more of the 1ollowing: they are heavily involved with 
research dealing. with global environmental issues such as air-sea in· 
teraction, global weather, ocean circulation patterns; they require co
ordinated efforts on a national or international scale;· or they address 
special science problem areas. For example, the U.S. Antarctic Re
search Program, the Arctic Research Program, the Ocean Sediment 
Coring Program; and the International Decade of Ocean Exploration 
involve extensive international coordination and cooperation in the, 
pl!:J,nning and conduct of the research, as well as extensive interaction 
with other U.S. Government agencies. , . · 

Two of the programs, Science and Technology Pohcy Research 
($1,500,000) and Energy R&D Policy Research ($4,500,000) directly 
support the Director of the National Science Foundation in his role as 
the President's Science Adviser. · 

Highlights of these programs include : · · · 
An amount of $4,000,000 is included for the Global Atmospheric 

Research Program (GARP). This is an international, interagenq, 
and multidisctplinary research effort designedto improve the capa
bilities of makmglong range weather forecasts. 'The National Ocean
ographic and Atmospheric Administration is the lead agency for co
ordination of the program, and NSF has responsibility to insure · 
effective participatiOn by university scientists m the program. The. 
major part of the FY 1975 funds will be used to support studies of 
the physical processes in the troposphere and stratosphere, in order 
to gain a better understanding of the transient behavior of the 
atmosphere. . 

The budget includes -$1,000,000 for the Experimental R&D Incen
tives program (RDI). Emphasis will be placed upon monitoring, man
aging, collecting data and evaluating experiments that were fully 
funded in FY 1973 and FY 1974. · 
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These experiments have a life of 3 to 5 years. They involve tests of 
various things the Federal government can do to accelerate the appli
cation of new scientific and technical results. In FY 1975, the focus 
will be on ev~luations of the results of experiments previously funded 
and on comparative and evaluative studies of on-going programs of 
NSF arnd other agencies that impact on the' innovation process. 

The National R&D Assessment program is budgeted at $3,000,000 
for FY 1975. During its first 2 years it has supported studies that 
analyzed (1) patterns of R&D technological innovation, (2) the in
centiVes and decisions that underlie those patterns, (3) the implica
tions of alternative options on future patterns of R&D technological 
innovation. The FY 1975 program will begin to capitalize on these 
earlier efforts and will attempt to provide a framework of knowledge 
within which decision-makers may consider various policy options and 
their likely consequences. • 

An amount of $15,500,000 is included for the International Decade 
Of Ocean Exploration (IDOE): The U.S. participation in the pro
gram is planned, managed, and supported by NSF. The program is the 
major thrust of the Intergovernmental Oceanographic Commission's 
Long-term and Expanded Program of Oceanic Exploration and Re
search. Research projects are designed to improv_e understanding of 
the influence of the oceans on man's activities and his impact on the 
marine environment. Included are major research efforts to provide a 
scientific basis for improved environmental forecasting and to de
velop the knowledge applicable to an ocean monitoring system for use 
in predicting conditions in the oceans and atmosphere. 

During FY 1975, drilling and coring of oceanic sediments and 
rocks will continue under the Foundation's Ocean Sediment Coring 
Program with drilling sites planned for the Atlantic Ocean and 
Mediterranean Sea. The sites planned for FY 1975 involve areas not 
previously drilled as well as those where prior drilling has indicated 
the ~ote~tial for. parti~ularly ~ignificant new knowledge. _This is in
creasmg internatiOnal mterest 111 the program and prehmmary nego
tiations are being explored for increased international. participation. 
The budget .includes $11,000,000 for ~his program. . . . 

The Arctlce Research Program will giVe emphasis to the Arctic Ice 
Dynamics Joint E.xperiment (AIDJEX). This is a multidisciplinary 
international effort to investigate the dynamic response of the pack 
ice and the underlying ocean, to the forces exerted by the atmosphere. 
Other research being stressed is analysis of data gathered as a part of 
a 5-year Tundra Bwme Project, studies on high-latitude solar-ter
restrial effects as well as. earth sciences and glaciology studies. An 
amount of $3,500,000 is included for this program. 
. Support totaling $25,800,000 is included for the U.S. Antarctic 

Research Program. This amount includes logistic support totaling 
nearly $17,000,000 which is provided by the U.S. Navyon a reimburs
able basis. Research emphasis will be J?laced on (1) investigations of . 
the' physical and biological characteristics of the continent and its 
sur11ounding seas; ( 2) studies directed toward understanding the role 
of Antarctica in global climate variations and wea~her prediction; 
(3) basic scientific investigations such as upper atmospheric physics, 
tectonics, terrestrial biology, and paleontology, and ( 4) evaluation of 
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the renewable and nonrenewable resources in the Antarctic area. 
These studies will lead to ·an understanding of the influentJes of . the 
Antarctic area on the earth's environment. The program is designed to 
maintain an effective U.S. presence in Antarctica. 

Continued emphasis is ~ing provided for Oceanographic Facilities 
and Support. This program IS designed to provide ships and other 
specialized facilities required for academic oceanographic :reSearch 
activities not only in deep ocean areas but also in continental-shelf, 
coastal and estuarine regions and in the Great Lakes. These facilities 
contribute to the Nation's marine program by sustaining an impor
tant research and training capability in the Nation's universities. The 
program also promotes shared use of facilities through the academic 
community cooperative organization entitled' "University National 
Oceanographic ·Laboratory System (UNOLS)." The authorization 
for this program totals $24,900,000, or $7.0 million above the FY 1974 
level. 

N ationaZ research centers 
Actual, fiscal year 1973 __________ _: ______________________________ $39;750, 000 
Estim.ate, fiscal year 1974------------------------~-------------- 42, 500, 000 
Estimate, fiscal year 1975--------------------------------------- 52, 500; 000 

The NSF provides support for the development and operation of five 
· National Research Centers which have been established to meet na
tional needs for research in specific areas of science. These areas of 
research require facilities, equipment, staffing and operational support 
beyond the capabilities of separate institution and which could not 
appropriately be provided to a single institution. . .. · . 

These centers are operated and managed by non-profit orgaruzatwns 
under contract with the· National Science Foundation. 

A brief· summary of each of these centers follows. 
The National Astronomy and Ionosphere Center (NAIC) isbudg

eted at $3,300,000. The major instrument at this facility which is lo
cated in Puerto Rice, is a fixed 1000-foot-diameter radio~radar tele
scope that is used both for transmitting and receiVing radar signals, 
and for observing the natural radio emissions of distant celestial 
bodies. Research will include studies of the radio spectrum of mole- . 
cules, atoms a,nd radicals in interstellar clouds .Qf gas and dust, a.nd of 
complicated photochemical and dynamical processes of the upper at
mosphere. Radar· observations will be used to refine the values of the 
orbital parameters of planets. There. will be continued· investigations 
of the radiating mechanisms of pulsars. · . . 

Funding in the amount of $7,800,000 is included for the Jp.tt Peak 
National Observatory (KPNO) in Arizona. This observatory ~uppo~ 
research in stellar, solar, and planetary astronomy by provtdmg opti
cal instrumentation for use by the U.S. scientific community. _The in
strumentation includes telescopes, auxiliary equipment, and the neces
sary support services f<?r the conduct of research by visiting ~entis~s. 
A new 4-meter ( aproxtmately 150")· telescope became operational m 
FY 19'74. Examples of research conducted at this Center include the 
mapping of magnetic fields and moti<?ns of ga~s in the regions ?f ~he 
sun ; studies of the structure, chemiCal constttu~nts, and r~tatlon 
characteristics of planetary atmospheres; and studtes on the ortgm and 
evolution of sta111 andstellarsystems. -
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The budget includes $3,000,000 for the Cerro Tololo Inter~ American 
Observatory ( CTIO) in Chile. This facility provides astronomers 
with a maJor optical observatory in the Southern Hemisphere. The 
new 4-meter telescope, identical to the recently dedicated 4-meter on 
Kitt Peak, Arizona, will become fully operational in FY 1975. It will 
be the largest telescope in the Southern Hemisphere and will enable 
CTIO to carry forward new investigations of nebulae, quasars, pulsars 
and remote extragalact:i.c objects. 

An amount of $20,500,000 is included for the National Radio As
tronomy Observatory (NRAO). This observatory provides radio tele
scopes, auxiliary equipment,. and support services to enable qualified 
scientists to conduct advanced research on celestrial radio sources at 
various wavelengths throughout the radio spectrum. Of the amount 
requested, $13,000,000 is included to contjnue construction of the Very 
Large Array (VLA) radio telescope which, when corp.pleted, will pro
cvide radio astronomers with the most advanced instrumentation ca
pable of significantly increasing \ensitivity arid resolution in radio 
astronomy. . 

The FoUndation plans to support the National Center for Atmos
pheric Research (NCAR) in Colorado at a level of $17,900,000 in FY 
1975. The mission of the Center is to plan and conduct, in cooperation 
with universities and other scientific organizations, atmospheric re
search programs requiring large scale coordinated efforts and facilities 
beyond the capabilities of single university departments, and to pro
vide facilities and lo,;stic support to the atmospheric sciences pro
gram of universities. The major facilities include scientifically instru
mented aircraft, field observing equipment, a powerful computer 
capability to sup.l??rt .. atmospheric research, and the National Scien
tific Balloon Facility in Texas. In fiscal lear 1975, research will con
tinue on the develQpment of a numerica model of global circulation 
that takes into account ocean-atmosphere interactions, stratospheric 
circulationand the effects of major mountain ranges. EmJ;>hasis will 
also continue on a long-term program to produce a three-dimensional 
model of the sun's outer atmosphere. 

8oience informati-on aotWities 

Actual, fiscal year 1978-------------------------------~---------- $8, 464, 408 
Estimate, fiscal year 1974 ______________ :_ ___________ -'------------- 8, 000, 000 
Estimate, fiscal year 1975----,--------.:.--------------------------:- 5, 000, 000 

The program for fiscal year 1975 includes $5,000,000 for projects to 
develop and improve information systems and services to promote the 
dissemination of scientific information and to help scientists and others 
obtain and use the results of worldwide scientific research. This goal 
is pursued by supporting activities whose results can be applied to 

. improve and extend.science information services provided by Govern
ment agencjes, scientific societies, colleges and universities, and pri
vate organizations. Support is limited to projects of national signifi
cance that cannot be successfully oonducted by private organizations . 
without Federal support. During fiscal year 1975, increased support 
will be provided for research to develop improved user-responsive 
computer information networks and to assess the operational implica- . 
tions of new technology upon individual and organizational user8 will 
al.so be supported. 
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In fiscal year 1975, final support is plann~d for _that part o~ the na
tional informations systems program dea~mg with .abstra?tmg and 
indexing systems as well as for work leadmg to the adoption of na-
tional abstracting standards. · · _ 

Int~tiona-J ooapera:tive Boientifio aotWitws 

Actual, fiscal year 1978------------------------------------------ $4, ·~ }j,~ 
Estimate, fiscal year 1974-----,--------------•--------------------- 6, 00, 
Estimate, fiscal year 1975-----------------------.:..------=---------- 8, 000, 000 

The amount of $8,000,000 included for thisprogram in fisc!llyear 
1975 will enable NSF to provide increased .support for 17, ?Ilateral 
research and exchange programs. Expanded programs of SCience co
operation are planned with various countries including~the U.S.S.~., 
F~ance and others. In addition, there will be growth m cooperative· 
efforts ~ith Japan and other Pac~fic, na.tio11;s. Through ~uchagreemen~s 
and programs, the U.S. a_nd ~ore1gnsc1entists are prov!ded opportunJ
ties to do research on SCientific problems whose solutw~s may be ac
celerated through collaborative efforts. The Foundation has ~ead 
agency responsibility for many of the areas approved under Umted 
States-U.S.S.R. Agreement· for Science and Technology. 

Increased funding for fiscalyear 1975 will be used to support a spe
cial program in international cooperation in th~ field of energy re
search and developmept. The F?undation will a~so provide support 
to the National Academy of Sciences for operat1<?n of select~d. 'V.S. 
National Committees that are important for effective U.S. participa
tion in non-gevernmental international scientific activities. Included 
in this program is· $1,000,000 for the a_nhual U.S. share of support 
for the International Institute for Applied Systems Analysis. · 

Researoh (Jf)fiZietl to natiofi.IU needs · 

Actual, fiscal year 1978-----------------------..:-------'--------- $69, 887, 814 
Estimate, fiscal year 1914--------------------------------------- . 75, 100, 000 
Estimate, fiscal year 1975---------'-----------------------.:.. ______ 160, 700, 000 

An amount of $160,700,000 is included for the Researc~ Applied to. 
National Needs (RANN) program, to support five ma.Jor program . 
areas: Energy Research and Technology; ;En':ironment.al Systems 
and Resources; Advanced Technology Applications;. Social Systems 
and Human· Resources; and Exploratory Research and Problem 
Assessment. , . 

The RANN program is designed to foc~s U.S.. scientific an<;l tech- , 
nical resources on selected problems-of natlonalimport:ance, with the 
objective of contributing to their·praetisal' solution. ~ i!nporta;nt 
purpose of RANN is to shorten the lead t1me between the discoveries 
of science and their application in, meeting th~ N ation~sneeds. RANN 
.provides a key bridge between the FoundatiOn's b~IC research and 
education programs and the development and operatiOns programs of 
the Federal mission agencies and other elements of the user com
munity, including State and local governments and private industry. 
A major emphasis in all program areas of RANN is research ·utiliza
tion, and speCial emphasis is being placed on efforts to move RANN 
results into the public and private sectors in FY 1975. . 

The principle emphaSis of the RANN program currently is placed 
upon three major problem areas. These are Energy, the Environment, 
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and Productivity. Applied research in each of these areas- builds upon 
the results of exploratory research and problem assessments under
taken to determine the need for more intensive study and the appli
cability 9f science and technology in meeting national needs. 

Energy Research and Technology-The National Science Founda
tion's program for FY 1975 includes a.major research effort to find 
ways to make practical application of solar and geothermal energy. 
It also includes studies designed to explore the use of other non
conventional energy sources, such as wind energy, ocean thermal 
gradients,· and others. A major thrust is focused on the application of 
solar energy to the heating and cooling of buildings. Other highlights 
include efforts to find more efficient ways to utilize conventional energy 
resources such as coal, shale deposits, and others; systems analySis 
studies to access alternative energy sy.§tems and public policy options; 
and a variety of studies dealing with energy conversion and storage, 
l'n,ergy and fuel transportation and energy systems. Another area of. 
emphasis is research to increase engine · fuel economy and cycle 
efficiency. . 

Environment-RANN environmental research activities are focused 
on four major areas: 

A concerted research effort to determine the environmental 
effects of eneriO' utilization; . . · 

Efforts to Improve the Nation's overall ability 'to effectively 
manage the environment; 

Research focussed on alleviating threats to the natural envir
onment;and 

Research to mitigate threats to the man-made environment. 
In fiscal year 1975, research will focus on determining the effect of 

energy extraction, conversimi, and use on the natural environment. 
This program, based on previous RANN research, is also an iJI1por
tant element of the total Federal energy effort. Research will focus on 
strengthening the scientific basis for implemepting emerging Fed
eral and State land use legislation, understanding and correcting the 
effects of waste discharges in estuarine areas and on studies that can 
provide information to local decision-makers concerned with the im
pact on the environment of various urbanizing activities. Weather 
modification research will continue to develop improved understand
ing of extreme weather phenomena and studies of the social and eco
nomic aspects of weather modification will be stressed. 

Research in trace contaminants will provide important data on the 
environmental and human consequences stemming from mining, man
ufacturing, use and disposal.of selected potentially or overtly toxic 
metals and synthetic organic compounds. . . . . 

Productivity-The RANN program for FY 1975 g:tves contmumg 
stronu support for various studies related to productivity. This in- . 
elude: research efforts aimed at improving advanced industrial process
ing technoloey, includi~g en,zyme technology; finding 'Yays te. increase 
the speed and cost effectiveness of underground excavatiOn tech_nology:; 
and developing earthquake engineering te?hnology to make It possi
ble to design and construct earthquake resistant structures at ;re~so~
nble costs. Another major objective is improvement in productivity m 
the delivery of public services through the application of technology 
to the operations of local government. · 
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· Intergovernmental scienoe and research utilization 

Actual, fiscal y~r 1973---'----------------------------.:.___________ $997, 733 
Estimate, fiscal year 1974---------------~-----~------------------- 1,1)0(}, 000 J<Jstimate, fiscal year 11}75_..; _______________________ :.. _______________ 3,. 000, 000 

The sum of $3,000,000 is included for this program to provide sup
port for efforts designed (1) to aid State and local governme~ts to 
increase their capability to employ science and technology effectively;. 
and ( 2) to formulate policies, procedures and programs for the. diS
semination and utilization of research results from the FoundatiOn's 
RANN program. The program plays a significan~ role in understand
ing and analyzing the implications of various science and technology . 
policies. · · 

. Institutional imprO'bement for science .· . 

Actual,.· fiscal_year 1973~---'-----------------~_: _____ -' ______ _: ___ :-- $9, 101, ~ 
Est~mate, fiscal year 1974----------------------------------------. 10, ~! 

000 Estimate,· fiscal year 1975--'----~------~-----------------~-------- 12,. ' 

The $12 million is included for this program. T~is will provide for 
a continuation of the Institutional. Grants. for Science Program and 
Institutional Grants for ~esearch Management Improvement. 

Graduate s-tudent support 

Actual, fiscal year 1973---------------------------------------- $15, 308, 895 
Estimate, fiscal year1974--------------------------------------- 13, 000, g:::g 
Estimate, fiscal year 1975--------------------------------------- 17,000, 

The authorization provides $17 milliQn for Graduate Studeu~ sup
port for FY 1975. These competitive 3-yea,r fell!>wships ar~ designed 
to insure that the Nation's most talented science students will h~ve an 
opportunity to P!!~e science careers in discipli~es Of their choice. It 
also makes provision for _postdoctoral fellowships and science man-
power training. · · 

Science etfucation improvem(mt. ' 

Actual fiscal year 1973------~------------~---'---~---·--·------'--~ $46, 924, 510 
Estim~te fiscal year 1974 ___ .:.,..~-..,------------L ____ :_ ____ .__-'------ 67, 500, 000 
Estimate: fiscal year .1975-----------------------,--------------- 71, 000, 000 

:Funds in the amount of $71,000,000 are included. for the Science 
Education Improvement activ:ity. This activ~ty prov1~es support for 
programs that are designed to mcrease educat~onal ef!i,Cie~cy, help pr<?
vide the essentialnumber and variety of tramed:scientists and engi
neers, and provide science training that will ena~l~ the. non-~c~e.ntist 
to functiori confidently both.as a worker and as a Citlzen m our.science 
ani! technology-intensiye soCiety. -'.I'he NSF programs. for :(iscal year 

. 19'75 aim directly at the achievement of thes.e goals.. ' .. 
In addition to continuation of ·previous energy .. t:elate<i. e:(forts, 

$1,400,000 has been added in FY: 1975, !)pecifically fortwotypesof 
energy related projects, one involving technician educafion and the · 
othe~ vi~iting foreign scP,olars.. . .· ·. .. . . . · . . . . 

Withm the FY 1975 total,. spectal attentiOn has been gtven to the 
specific programs within the Science Education Improvement activity 
for which increases were mandated by the Congress for FY 1974, The 
balance of the activity t,emains in,_ an experimental stage, F~ 1974 
being the first full year of operation under the new goal-ortented 
structure. 
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The FY 1975 program gives emphasis to:. . . . . 
The development of courses that will provide science trammg 

for careers as practioners as well as researchers; · 
Projects aimed at- providing. to a broader range of stu~ents a 

basic understanding of how science works and ~ves s.peCial em
phasis to efforts to improving the problem solvmg skills of stu-
dents at the elementary a.n~ secondary levels. . 

Experiments to improve the structure of education through the 
application of advanced technology. . . . 

Activities to improve the understandmg by the public of the 
roleS, potentials and limitations of science and tec~ology. . . 

The Problem Assessment and Experimental P~Ject subactiv.Ity 
is expected to identify new areas of concern for Sc~enc~ Educ~10n 
Improvement. In addition to til~ above, t?e a~tho~I~atiOn prov1des 
for an increased emphasis for the Ethnic Mmorities and Women 

· Program. It also provides for a Faculty Fellowships Program and 
contmued strong support science teacher programs at the elem~n
tary and secondary sc?oollevels, a se~.ndary schO?l student tram
ing l>r.ogr~m an~ v_a~ous student origmated studies and research 
partiCipatiOn activities._ · 

Plaf'1111iing tmd poZioy 8tud.ie8 

·A:ctual, fiscal year 1973-------~---------------------------------- $1, 689, 870 
Estimate, fiscal year 1974------..:----------------------------.,--..,- 2, 600, ~ 
Estimate, fiscal year 1975-----------,------------------------,----- 2, 700, 

An amount of $2 700,000 is budgeted for NSF Planning and Policy 
Studies, The objective of NSF'sjlanning and ~olicy studies ac~iyity 
is to provide the factual data an analytical basis for sound deciSions 
leading to the deve~«?pm~nt of i~proved poli~ies and plans for the 
advancement and utilizatiOn of sCience. The maJOr elements of the pro
gram are : ( 1) studies of science resourc~s; ( 2) ~cience planning and 
policy analysis; and,. ( 3) program evalua.tion studies. . · 

Program d.ooeZopment and management 
Actual, fiscal year 1973 ___________ :_ ____________________________ • $28, 619, 198 

Estimate, fiscal year 1974---------------------------.------------ 31, 660, 000 
Estimate, fiscal year 1975-'------.,---------------'--------------'--- 39, 500, 000 

All 'operating costs of t~e National. Scie!l~e. Foundation, iJ;lc~udin~ 
the management of the various program activities and the e:recutive ~I
rection and adminjstrative management of the Foundation,. are m
cluded in this activity. The amount requested, $39,500,000 IS about 
4.5 percent of the total fiscal year 1975 authorization of $834.8 million. 
Funds requested will provide for 1,370 positions, ~n increa_se of 180 
over fiseal year 1974, primarily to manage a l.arge mcrease ~n en~r~Q1 
related research activities. A major part of the mcrease for this act~vity 
are funds to provide reim~ursement of !ji2;618,000 to GSA for N at10~al 
Science Foundation occupied space. This IS the first year that agenCies, 
by law, must reimburse GSA :for office space. · 

Special foreign currency program 

. Actual, fiscal year 1973 ____ ;._-'-,---------------------------------- . $4, 342, 1~~ 
Estimate, fiscal year 1974-------------------------------------:-- 5,~,~ 
Estimate, fiscal year 1975--------------------------------------- 5, , 

15 

A separate appropriation request of $5,000,000 for payment in 
foreign currencies which are excess to the normal requirements of 
the United States is included. The activities supported in designated 
countries under this program include cooperative scientific research 
projects, seminars, and the travel of U.S. foreign scientists involved 
in mutually beneficial efforts. It also provides for the procurement of 
translated foreign scientific literature, and related science activities. 

IV. AcTION BY THE CoMMITI'EE ON LABOR AND PUBLIC WELFARE 

A. SUMMARY 

The purpose of S. 3344, as amended by the committee, is to authorize 
appropriations __ to the National Science-Foundation for FY 1975 
in the amount of $834.8 million including $829.8 million for the Salaries 
and Expenses Appropriation and $5.0 million in the Foreign Curren
cies which the Treasury determines to be excess to the J;lOrmal require
ments of the United States. 

B. ADDITIONS TO AUTHORIZATIONS AMOUNT ;Rl:QUESTED ($46.6 MILLION) 

The Foundation's authorization request for FY 1975 totaled $788.2 
million including $783.2 million for its Salaries and Expenses Appro
priation and $5.0 million for its Special Foreign Currency program; 
This represents an increase of $142.1 million over the amount of $646.1 
million that was authorized for the FY 1974 program. More than 80 
percent o:f this increase is for an accelerated energy research and tech
nology effort and the remainder is almost entirely directed to support 
of basic research in the science disciplines, While the committee recog
nizes the importance of accelerating energy research and technology 
efforts in FY 1976 and the need to maintain strong support for basic 
sciences, it is convinced that the Foundation's request •:fails to assign 
proper priority to important nonenergy reSearch areas. As a conse-' 
quence, the uneven growth pattern proposed by NSF will result in 
severe constraints and downward adjustments in programs which have 
repeatedly been assigned high priority by the Congress; 

The Foundation's request makes no provision for Institutional · 
GrJJ.nts :for Science which was covered by a $10.0 million authoriza
tion minimum last year. This program is_vitally important to ,more 
than 600 colleges and universities in all parts of the United States, 
helping them maintain flexibility andbalance in their federally sup
p<>rted science activities. Science Education Improvement and Gradu
at~ ~tudent Support, which were alsa ,activities covered b~ legislation 
m1mma last year, were budgeted for FY 1975 at levels below the FY 
1974 mirl:ima established by the ,Congress :for these activities. The 
testimony of public witnesses before the committee· confirmed the 
importanc43 and essential nature of NSF activities proposed for re
duction. or curtailment by the Administration -in FY 1975 and the 
committee believes that, if sustained, the Foundation's request would · 
aggrevate an already serious problem brought about by abrupt changes 
in :federal institutional and science equcation support. Moreover, the 
program, by not addressing nonenergy research needs, would slow 
the programs in many important areas of research, especially in the 
nonenergy areas of the Foundation's programs of Research Applied 
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to National Needs, Institutional Science Support, and Science Edu-
cation Improvement activities.- . . . -

After careful review of the Foundation's authorizatiOn request and 
evaluation of the statements made by the witnesses, who are recog
nized leaders in U.S. science, the committee recom~~nds a FY 19.75 
authorization of $834.8 million including $829.8 million for Salaries 
and Ex:penses and $5.0 million for Special F_oreign qurrency. The 
specific mcreases above the NSF request are discussed m the follow-
ing paragraphs. ~ 
1. N atimuil and speciol'f'esearch progmms 

The Foundation requested $24.8 million for the 10 prog_r~~:ms that 
constitute the National and Special Research program activity. T~e 
requested amount is $6.8 million below the FY 1974 program amLis 
representative of the imbalance in the nonenergy research po~10n 
of the Foundation's proposed program for FY.1~75. The comn:nt~ee 
recommends an authorized am~:mnt of $94.7 milliOn ?r. $9.9 million 
more than the NSF authorizatiOn request for this activity. 

The. committee has repeatedly called attention to the importan~e . 
of updating the academic re~ea~ch fleet needed for oceanography re
search. Of the 31 research-ships m the fleE)t, 10 are more than 24 years 
old. Two of these ships will be replaced by ~ips now _under construc
tion as the result of mandatory language mcluded m the FY 1974 
Authorization Act. In spit~ of the urgency assigned to _the task by 
the Congress, the FoundatiOJ?-'S program fOJ" FY 19_75 ~Id. not m9:ke 
provisions for the constructiOn -of replacement ships. High mam
tenance costs of the old vessels temainmg in the fleet are further ag
gravating a situation already made critical by rising fuel costs. The 
following chart lists the ships in the research fleet which are candi-
dates for replacement : -

t, 
REPLACEMENT OUTLOOK FOR ACADEMIC SHIPS, 20 PLUS YEARS OLD 

Ship Length (feet) 

Chain, Woods Hole ••• ------------------- 214 . 
Trident~Rhode Island................... 180 
Yaquina, Oregon State •.••• -------------- 180 
Agassi;_ Scripps •••• -------------------- ~~ 
Vema, ~;olumbia ... ---------------------
Valero IV, South.ern California............ 110 
Oconosto,ta, Scripps •••••••••••••••..••• c 101 

Kit Jones1 Georgia ••••..••••• , ••• -------- 65 
Hoh, Wasnington •••. -------------------- 65 
Maury, JohnsHopkins................. 65 

Age Planned replacement 

33 Oceanus, 1975. 
30 
30 }Prime . candi_dates for rep!acement by 
30 unnamed Oceanus sister siiiJI, 1975/76. 
51 ' 
26 
30 May be replaced in 1975 by Dolphin, a 

· private donation to Scripps. 
36 
31 
24 

The $9.9 million incr~:>ase for the National and Special Research 
Programs includes an $8.0 million minimum for ship .c?nst~ction/ 
conversion. The committee also finds that un~ provision IS made 
for added fuel costs which have increased by approximately $0.15 · 
per gallon to more than $0.~5 p~r gallon in the ·pas~ few months, 
there will be a sharp reductiOn m the number of ship-days nt sea 
in FY 1975. Such a reduction would seriously curtail oceanography 
research activities. The remaining increase of $1.9 million in the 
authorization recommended by ... the committee is to provide for the 
additiomi.l .fuel costs and the needed shore facility requirements. The 
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growing importance of the sea and its resources require a strong 
research and technology effort in oceanography. A modern cost
effective research fleet is an important element in this overall national 
effort and the authorization recommended by the committee provides 
for a continual, orderly replacement program for outdated research 
ships and shipboard equipment. 
2. 'Resear'ch applied to national needs (RANN) 

The Foundation requested an authorization totalling $1~8.9 mil
lion for the RANN program. This total included $93.4 for direct 
energy research and technology activities. The RANN program has 
brought U.S. scientific resources to bear on a number of nationally 
important problems including energy, productivity, environment and 
a range oftechnology assessment activities which have important im-
plications for national policy. . 

_T~e Committee recommends an authorization of $160.7 million, $11.8 
million above. the am~:mnt requested by the NSF for this activity. 

The Committee believes that sufficient amounts are included in the 
RANN budget request for an energy research effort which focuses 
on conser;ration, conversion, produ~tion, and transmission, as well 
as on the Impact of energy productiOn on the ecology and economies 
of various regio~s. The. Foundati~n's direct energy research and tech
nology support IS. COJ?-Centrated m the RANN program. In view of 
the. Importal?-ce of th1s se~ent of the RANN program in terms· of 
natiOnal P?licy and the ac~Ie~ement of energy goals, the committee 
concu~ with. the FoundatiOn s recommendations for a substantial 
expansiOn of Its research and technology support for non-conventional 
e!le~gy sources. The amount of $93.4 million included in the Founda
tion s RA~N program for direct energy support is fully covered by 
the_ authonzat10~ re~ommended by the committee, and the committee 
believes that this will provide for an effective level of support for· 
FY 1975. 

Parti~ular _interest with expressed by Senator Dominick in the sup
P?rt ben~g given through the RANN program to research on shale 
ml, both m t~rms of th~ tec~nology used in the retorting and refining 
process an~ m connectiOn with the waste disposal problems involved. 
The committee exi?ects the_NSF to parti?ipate fully in the ~evelop
ment o~ ~dequate mformat10n on shale 01l development, .:whiCh is of 
such cr~tiCal concern to the states of Colorado, Utah and Wyoming, 
and whiCh may p~~ve to be of great benefit throughout the nation. . . 

In other promismg energy research areas . the. committee believes 
the Foundat!on should increase its focus on w'ind energy, and on other 
non-co~vent10nal energy source~ such as ocean thermal gradients and 
ocea!l tides and w!tves aspotenti.allong term possibilities in this con
nectiOn, th_e committee '!1-rg~s t~e Foundatio~to use fully the resources 
of academic and other mstitutim;u~ engaged m the N at.ional Sea Grant 
Program of the Department of Commerce. . 

The commi~tee i~ conce~ed, how~ver,_ that the nonenergy areas of 
RANN are given msufficient attentiOn m the fiscal 1975 budget re
quest. The lack of an aggre~siv~ pro~ram on .environl!lental problems, 
advanced technology applications, and a constramed technology 
assessment effort may seriously weaken the overall effectiveness of the 

33-362 0 - 74 - 2 
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Foundation. The RANN program, ov~r the past several years, has 
demonstrated. that science and technology can-through focused 
efforts-lead to improvements in municipal services, industrial proc
essing techniques, and environmental measurement and control sys
tems. It is important that research in nonenergy areas such as these 
goes forward at a rapid pace, and it is the committee's inten~ that the 
illcreased authorization for the RANN program be made available for 
use in these important domestic problem areas. . .· ·. 

In a. time of inflation, the levelling out of fundillg .of rese~rch ill 
the Social Systems and Human Resources program IS unwise. We 
urgethe Foundation to conti:~me a ~ig9rous .and exp.anded_program 
in this area to enable the nat10n to illcrease Its understandillg of an 
ability to deal with the growing alienation that has characterized 
much of recent American experience. . · . _ 

Furthermore, though the budget . request does provide increasin~ 
funding fo.r the Enviro. nmen.tal SysteD?-S and R .... eso~rces program, 1t 
should be noted that almost all of the illcrease lS directed to energy 
related problems. Our national ,commitment ~ dealing with, the cha:l
lenge of .environmental problems must remaill strong, and, yogues ill 
nat10nal problems which cause u~- ~o sporadJcally redirect o:ur efforts 
and attention to meet t!!e-latest cns1s do not 1m ply that :we ~ave. solved 
the last one;.Envir~nmental.pro. blems cannot be dealt w1th. ill th1.s w~y. 
They are not ~ead1ly or.e~ily_ solved,_ and c~ be ~xpected;to be w1th 
us for some time. A contilluillg natiOnal etlort Is essential and we 
therefore recommend increased funding for .this aspect of the RANN 
program. . . . . . . . . . . . 

A third aspect of RANN's efforts, which we feel _has bee;n u~Justifi
ably shortchanged in the NSF's fiscal1975 budget request IRExplora- -
tory Research and Problem Assessment, with particular reference. to 
the area of technology assessment. The budget request does not give 
sufficient emphasis to the need for supporting the development of the 
concept of technology assessm~n~ an~ ~e technology ass~ments them- · 
selves. The requested $1.4 m1lhon IS illadequate at a time whet! the 
Conpss has recognized the national need ~or the assessment of .tech
nologies as vital to its own decision making process by creatillg a 
Congressional Office of Technology Assessment. . . · . . 
• The Foundation should be sigmficantly expanding 1ts own effort ill 

this ~rea to assist and supplement OTA's efforts. We ~ecommend a, 
siglli.ficant increase in funding for t~~nol~gy a~essment ill fiscal1975, 
and in subSequent years as :well. Th1~ 1s vital ~o the. long-range assess
ment of national needs and 1s clearly ill the natiOnal illterest. 

For fiscal1975., ·the Foundation requested $8.0 million for. earth
quake engineering to find way~ to design and co~st~u?t e~tr~hquake 
resistant ·Structures. The committee beheves, that 1t Is essential. that 
this level of funding be co:minit~ed for this purp~e in ~-r: :W75, and 
therefore has established a mimmum level for thiS. effort ill the fUll 

~__~ a:rnount ~f $8.0 million. 
3.1 nterg01Je'l'1't/11U3ntalscience and research utilization ·· 

The Foundation's Interg~vernm~ntal Scienc~ and Rese~rch Utiliza
tion Program has resulted ill the 1mplementat10n of a wide range of 
innovative coordination mechanisms among Federal, State, and local 
government agencies and is proving to be an effective instrument for 
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moving the designated scientific research results to user groups. Be~ 
cause this program shows great promiset the committee believes that 
it's time to move it out of the experimental phase. For the past several 
years, the funding level has remained constant at the FY 1975 request 
of $1.0 million. This year th~ committee recommends increasing the 
authorization level for FY 1975 to $3.0 million. · 
4. Institutional impr01Jement for science 

The Foundation's authorization request for Institutional Improve• 
ment for Science was $3.0 million or $7.0 million below the FY 1974 
legislative minimum established for this activity. The reduction re
flects the elimination by the Administration of the institutional grants 
for science program. This program has provided flexible funds for 
more than 600 colleges and umversities in all regions of the U.S. so 
that they might maintain an effective balance in their total scientific 
activities. In testimony presented to the committee by the Foundation, 
it was learned that in its budget submission; NSF had requested $7.0 
million for this program. O:MB, however, denied the Foundation funds 
for this activity. Tlie committee disagrees with this action and concurs 
with the statement of Dr. Donald F. Hornig, of Brown University, 
when he said that the eliinination of this program would be a "serious 
error in public policy." The committee acknowledges that this small 
amount of money is extraordinarily productive to a college or univer
sity because of the flexibility it provides. This program is directly 
res.Ponsive to la.nguage in the NSF Act of 1950 as amended which re
qmres the Foundation to avoid undue concentration of its support and, 
over the years, the institutional support program has provided assist
ance to many small colleges and universities that would otherwise not 
receive NSF funding. In view of the importance of this :program to 
the nation's universities and colleges and its relevance to Its achieve
ments of stated NSF objectives, the committee has established a mini
mum of $12.0 million for the Institutional Improvement for Science 
Program. 
5. Graduate Student Supp()1't 

The Foundation requested $12.7 million for Graduate Student Sup
port or $300,000 less than the amount ~uthorized for this program, ill 
-.FY 197'4. There has been a sharp reduction in the level of Graduate 
Student Support since FY 1971, when the Foundation's budget in
cluded $30.0 million for this program. This year the budget request 
isless than $13.0 million. The committee believes that the Foundation's 
cutback may be an overreaction to temporary imbalances in the supply 
demand ratio for scientists· and engineers. For example, according to 
the testimony of Dr. Philip Handler, President of the National Acad
emy of Sciences, "there is no significant unemployment of Ph.D. scien
tists in the U.S. today, in any discipline." In addition, in the field of 
engineering there is a growing shortage with current unemployment 
levels estimated at about one-half percent on a scale where three per
cent is 'considered full employment. This further demonstrates the 
need to establish Graduate Student Support policy Oil the basis of long 
term national needs. It is essential that bright, young people continue 
t<? flo:w into scientific and technolog-ical careers in order to maintain the 
v1tahty and strength cif U.S. science. The committee believes that 
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Graduat~ Stud~t Support sho:uld be based on th~ quality. of the _st~" 
dent and not on the .tempoFaJ.:y n~eds of th~ ~~ICular scien~e disci~ 
pline. However, the committee believ.esthat It IS Imp?rtanj; to msure a 
continuing pool of highly qualified scientists and engmeers_. It d?es !l?t 
believe that the Foundation's FY 1975 request meets ~IS obJeCti':e· . 
To achieve this goal, the committee directs that )lot less than $17.p m~l
lion be devoted to Graduate Student Support by the FoundatiOn m 
FY 1975. . 
6. Science Education Improvement · · · ·. . . 

The Foundation requested ~61_.4 million ~or Science Ed~c.ation Im
I>rovement for FY 1975; ,'fhis _1s a. reducti<;m of $6.1 ~llhon below 
the legislative ~nimuih. esta~hshed. for this program m. FY 1974. 
However, the e:ffectiv'8 reduction . of· the progr~~ on a comparable 
basis with FY 1974 is $11.1 million since $5.0 milhon of -~he FY 1975 
req11est represen~ a n~w effort fo:t: ·energy manpo'!er resources. . 

This decrease .m science education .support agai~ .r~flects_ the un
balance in the Foundation's nonenergy support actiVl~I~s. 'l;'o_ c9rrect 

. this i,mbalance, the committee has 09tablis~e?- _a $71.0 nulhon .~nn~ 
for Science Education Improvement· activttre,s. ~he $8.6 nullion· ~

. crease is based' oti the committee's belief that certain programs should 
receive special attention by the Foundation~ . . ' . . . . . 

The committee strongly urO'es the FoundatiOn to expand 1tsse1e~ce 
education program for Bthnic Minorities and ·women to a level of 
$8.1 million in FY 1975; Ethnic Minorities and Women represent a. 
relatively untap.p ed science a.nd tee. hnol<;>gy .. ID:.anpo. wer.re~urce. The 
committeeheard test~?ny,froll! Mr. Miles Fis~er,_Ex~utrve Secre~ 
tary, N at~onal.Association for ~q1.3al Opport~uuty I)l Higher Educa- ·, 
tion, in which he noted the serious decrease m the amo~t of funds 
requestedfor the minori~y college progran;t at~ the. same time the pool 
was being expanded to mc_lude mmol;'Ity mshtut10~ other than the 
historical_ly bl~k colleges. The <?O~ttee co~curs _with the Founda
tion's act10n to msure that all mmontles receive. fair and equal treat~ 
ment under. this program. This exp!l'nsi.on, however,_will; necessarily 
require an. increased level of authonzat10n and funding m FY 1975. 
Therefore, .the com1nittee _strongly recommends that $8.1 million; of 
the Foundation's Science Education Improvement .p~ogram for FY 
1975 be devoted to this purpose.. .. 

The committee also urges the NSF to m~tain strong support· for 
programs designed to improve the quality and effectiveness of sci~nce 
teachers at the elementary and secondary schoolle;vels. The comnuttee 
does not agree with, the position taken by the F0undation that sum~ 
mer institutes aimed a.t upgrading :the science s11,bject-matter ·pro
ficiency. of te!l'cher:s C';ill now _be phas~d ~ut. Correspondence, rec~ived 
by the ·commtttee mdiCates the opposite II;! true. Therefore; the F oun
dation should take the necessary steps to reestablish and maintain 
summer institutes specifically designed to enhance.the subject-matter 
competence of the teachers. . . . · · 

The Foundation's budget request for FY 1975 discontinues the 
Faculty Fellowships Program which was funded at a level of $1.0 
million in FY 1974. Information provided the 'committee by outside 
witnesses and correspondence received by, committee indicates that 
there is a clear need :for a postdoctoral fellowship program. The 
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committee recommends that the :Foundation provide for a faculty 
fellowships program in FY 1975 which is to be separate and apart 
from the proposed faculty research participation program. 

The Nation's small colleges and. junior colleges have contributed 
significantly to the develoment of high quality science and engineer
ing manpower. It is estimated that as much as 40 to 45 percent of the 
graduate student enrollment in science and engineering is made up 
of students who have received all or part of their undergraduate 
training in small academic institutions. These institutions have an 
important role to play in science ·education and the connnittee urges 
the NSF to give these institutions careful consideration in implement
ing its science education programs in FY 1975. 

The committee has strongly endorsed the Foundation's program, 
designed to stimulate outstanding high school students to pursue 
careers in science and to provide opportunities for undergraduate 
students to participate in productive research. It has also encouraged 
NSF to maintain strong support for student originated studies. All 
these prograll!S are schedul~ for reductions in the program presented 
to Congress. The recomme!lded authorization which establishes· a 
minimum of $71.0 million for Science Education Improvement ac
tivities will insure that these programs and a range of these activities 
can be maintained at least at the FY ~974level. + 

7. NSF solar energy coordinating respO'II)ri))ility 
The committee- has charged the Director of the NSF with the re

sponsibility for the planning, coordinating, and directing the Fed~ 
eral Government's solar energy research programs~ The Foundation 
is uniquely qualified to carry out these responsibilities because' of its 
current lead agency role in this field and because of the perspective 
that the Director of the Foundation has as the President's Science 
Advisor. / 

In testimony presented to this committee, the Foundation demon
strated the rapid progress that is being achieved, under its direction1 
by university and industry teams to make widespread application of 
solar energy a reality in the shortest feasible time. For example, solar 
energy heat augmentation systems have been installed in four schools 
located in different ~ons of the country: Massachusetts, Minne
sot~, Maryland, and V1rginia. A transportable laboratory has been 
developed jointly with industry to .collect solar energy data from all 
regions of the nation. This transportable laboratory will negate the 
need for developing individual research facilities at different loca- -
tions. Another major element of the Foundation's effort in the solar 
heating and cooling of buildings area is the design and construction 
of an experimental solar home laboratory by researchers at the Colo-
rado State University. · ' 

Rapid progress is also being made in wind energy systems, anather 
element of the Foundation's solar energy program. The Foundation 
is in the process of bringing wind energy sxstems through the proof
of-con~ept stage. These areas of the Foundation's solar energy pro
gram mclude bioconversion to fuel, photovoltaic conversion, solar 
thermal conversion, and ocean thermal conversion. The social, eco
nomic, and environmental aspects of this approach represent another 
major feature of the Foundation's comprehensive and systems ap-



proach to ~lar ~n.ergy res. earch a~d ·tee.· hno1ogy .. This system's ap
proach, coupled with the .Found~10n's technology assessment effort 
and.the.rapid adva~ces bemg ~ahzed under .NS.¥ leadership, are the 
~otlvatmg fact~n:s .m ~he comm1:ttee's determmat10h to place the total · 
federal responsibility In the hands of the NSF Director. 
~ot~. er. importa_n~ ~onsideration .in assigning this t.otal federal co::

ordmatmg responsibility to the Director of NSF is the success that 
has ~lr~ady been achieved ~nder NSF leadership in the solar energy 
~se9:r~h field. The .~o.undatiOn's operating mode, which requires that 
It ut~hze the c.apabihtles of other Fe<;Leral agencies, the academic com
munity, and mdustry to carry out Its programs, makes it uniquely 
well qua.lified for this coor~ina.ting role. I~ ~a.s already established 
an e.ffectlve means for coordmatmg these actlvitlesthrough the Inter
agency Panel on Terrestrial Applications of Solar Energy~ The AEC, 
N4.S.A, and the NBS., HUD, Department of Interior, and other in
volved. Federal agencies are members of the Panel, which is chaired 
by NSF. < . 

The . com~ittee believes that the Foundation should continue its 
effo~ m this .ar~a and con~entrate especially on .solar heating and 
coolmg of bml4mgs, on wmd energy and ,on other systems which 
ha:ve the potential for near term appiication. In addition the com
II_li~t~ encou~ages the Foundation to continue to investigate the pos
sibili~y of usmg ocean thermal gradients and to explore ocean waves 
and tides as potential long term possibilities. 

V-CoMMI'ITEE Vmws 

APPLIED RESEARCH 

It is the Committee's view th.at the NSF's applie. d research program 
presents an unusual opportunity for Federal funding of interdisci
plinary .applied research directed toward national needs. These needs, 
m our VIew, have been shortchanged for too long. ' 

We have examined closely the links that have been established with 
potential users of the results of projects funded by the Research Ap
plied to National Needs program, and feel that. much more must be 
done in this area. We feel that RANN has, thus far, made but a bare 
beginning, and we call. on the Foundation to strengthen these links 
between research and the users of research. . . 

In addition, very few state and local governments and industries, 
particul~r:ly smaller industri~ have. been hroug})_t into th~ planning 
and ndvt~ory phases of, the RANN. program. We.recomme~d the ex
pansion and strengtheriuig of this aspect of the RA:NN progx:~m as es
sential to the' identification, design and development of applied re
sea:r:ch, and to its ultimate responsivE)ness to the needs of the Nation. 
Equiprn,e,nt and inst'I"Umenta!Jion 

Over the past ·decade funds available for the acquisition of instru
mentation and equipment have failed to keep pace with other aspects 
of funding for scientific res~arch. In the period since 1967, available 
funds have been utilized largely to retain the. scientific labor force, 
while making do with existing instruments. This is a situation of great 
concern to the Committee, or advances in scientific research derive 
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from. a co~o~ of the growing skill of ftSearchers and the in-
creasmg sophistication of research tools. . 

Two Y"',ars ago th~ N ational.Aeademy of Sciences conducted a sur-
' vey of ll1Strumentation needs In all scientific disciplines in a sample 
?f large and. mediu~-size universiti~. The accumulated backlog of 
I~trumentat10n requirements was est~ated in the hundreds of mil
lions of do~l!l'rs· Failure to ma:ke provision for this need places an all
t<>?-re~l ceilmg on the potential quality and quantity of the national 
scientific r~a:rch ~nde.avor, and the. Commit~e urges the Foundation 
to take this situatiOn mto account m preparmg its budget for fiscal 
1976. 

Science information 
The Committee took careful note of the reduction in funding for 

Scienc~ Information Activities included in the NSF's budget request. 
In t~stimony. before the Committee, the NSF took the position that 
the mformatlon systems supported by the Foundation in the past 
should be able to operate effectively without continued federal support 
and that selected dissemination activities should be supported by other 
Federal programs, rather than by the NSF. · 

N eve~heles.s, th~ C?mmittee is conc~rn~ that th.is reduction may 
have serious ImplicatiOns for the contmumg effectiveness of science 
and tech:r;tology m. t~is .co~try, ·for it is .self~vident that the rate of 
advance m any discipline IS dependent m part on the ease and effi
ciency of exchange of information and data among practitioners of 
the discipline. 

Therefore, while the Committee did not authorize additional funds 
over the NSF's budget request, it is our intention to monitor closely 
the effects of a curtailed science information program within the 
Foundation, and to consider significant increases in this program in 
the authorization for FY 1976. 

The Committee is also considering action to incoryorate the pro vi
sions of Title IX of the National Defense EducatiOn Act, dealing 
exclusively with the science information activities of the Foundation, 
into the National Science Foundation Act. However, since it is our 
intention, in the near future, to study further the science information 
program, the Committee has . decided to postpone this contemplat~ 
legislative change until this study has been completed. 
Program development arui mmnagement 

The Committee has approved the full req:uest of the NSF for Pro
gram Development and Management. The authorization will prov.ide 
for an additional180 positions in the NSF, to meet the program and 
management requirements growing out of an expanded energy related 
research effort. 

The Committee expects the ·Foundation to bring into these pro
grams highly qualified persons from the academic, industrial and 
technical communities. And because this expansion represents a 15 
percent increase in the total NSF staff, considerable top level manage
ment attention will be required to assure that it is carried out effec-
tively. · 

The committee will follow closely. the Foundation's implementation 
of its enlarged energy reseaxch program and expects the funding pro-
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vided for Program Development and Management to permit the NSF 
to carry out these responsibilities smoothly and efficiently. 
Allocation of appopriated funds 

The Committee notes that the Foundation has complied with Con
gressional intent. and allocated all of the .. funds authorized and ap
propriated to it for FY 1974. In the past, the Committee has expressed, 
concern about the impoundment of funds, especially in the science 
education area. In fiscal 1973, for example, $58.9 million .was im
pounded, athough all of this money was finally released for use by 
the Foundation in FY 1974. 

The Committee considers it essential that all money· shoUld be 
allocated in the fiscal year for which it is authorized and appropriated. 

VI-SECTION-BY-SECTION ANALYSIS 

Section 1. This section authorizes an appropriation for the National 
Science Foundation in the amount of $829,800,000 for the fiscal year . 
ending June 30, 1975. The amount authorized to be appropriated is 
distributed in specific amounts to twelve program categories. . 

Section ~- This section stipulates that minima or floors shall be 
placed under the amount authorized to be appropriated in certain 
categories of Section 1. 

Subsection (a) provides that not less than $12,000,000 author
ized to be appropriated for the "Institutional Improvement for 
Science'' Category (8) of Section 1 shall be available for that 
program; 

Subsection (b) provides that not less than $17,000,000 autkor
ized to be appropriated for the "Graduate Student Support" 
Cate,.?;o:ry .(9) of Sectio~ 1 shall be ava:Uable for that program; 

· Suosectwn (c) proVIdes that not less than $71,000,000 author
ized to be appropriated for the "Science Education Improvement" 
Category · ( 10) of Section 1 shall be available for that program; 

Subsection (d) provides that of the amount authorized to be 
appropriated· for National and Special Research Programs .in 
Category (2) of Section 1, not less than $8,000,000 shall be :r:p.ade · 
available for the "Ship Construction/Conversion Program"; 

Subsection (e) provides that of the amount authorized to 
be appropriated for .Research Applied to National Needs in 
Category (6) of Section 1, not less than $8,000,000 shall be 
made available for the "Earthquake Research and Engineering" -
program. . 

Section 3. This section gives the fullresponsibility for the planning, 
coordinating and directing the Federal Government's solar energy 
research program to the Director of the National Science Foundatio:Q; 

Section_;. This section authorizes, in addition to the amount author
ized to be appropriated· in Section 1, an appropriation of up to 
$5,000,000 for. expenses of the National Science Foundation outside the 
United States to be financed from foreign currencies which the Treas
ury ~partment determines to be excess to the normal requirements 
of the United States. · 

Section 6. This section provides $5,000 for use by the Director of the 
National Science Foundation at his discretion. This money may. be 
used for official consultation and other unusual expenses. 

Section 6. This section provides that appropriations made pursuant 
to Sections 1 and 4 of the Act shall remain available for obligation and 
expenditure for the period of time specified in the appropriations act. 

Section 7. This section prohibits the Foundation from transferring 
· funds to or from a particular category in section 1 if the amount to be 
transferred exceeds 10 per centum of the total funds in that particular 
category, unless the appropriate House and Senate Committees are 
notified in writing and the Director waits thirty legislative days be
fore taking final action, or these committees notify the Director of the 
Foundation in writing that they have no objection to such transfer. 

Section 8. This section requires that the Director of the Foundation 
keep the House Committee on Science and Astronautics and the Senate 
Committee on Labor and Public Welfare fully.and currently informed 
on a1l activities of the Foundation. 

Section .9. This section cites the title of the Act: "National Science 
Foundation Authorization Act of 1975." 

VII.-CosT EsTIMATES PURSUANT TO SECTION 252 (b) oF THE 
LEGISLATIVE REORGANIZATION Am OF 1970 ' 

_, 

S. 3344, as amended, authorizes appropriations to the National 
Science Foundation for fiscal year 1975 in the amount of $834.8 mil
lion, including $5 million in foreign currencies which the Treasury 
Department determines to be excess to the normal requirement of the 
United States. 

VIII.-VOTE IN CoMMITTEE 

The committee ordered the bill favorably reported by unanimous 
vote, the following Senators voting in the affirmative : Williams, 
Randolph, Pell, Kennedy, Nelson, Mondale, Eagleton, Cranston, 
Hughes, Hathaway, Javits, Dominick, Schweiker, Taft, Beall, and 
Stafford. 
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93n CoNGRESS . } HOU.SE OF REPRESENTATIVES { REPORT 
'EdSession No. 93-1302 

NATIONAL SCIENCE FOUNDATION AUTHORIZATION 
ACT, 1975 

AuGUST 19, 1974.-0rdered to be printed 

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

CONFERENCE REPORT 
[To accompany H.R. 13999] 

The committee of conference on the disagreein~ votes of the two 
Houses on the amendment of the Senate to the bill (H.R. 13999) to 
authorize appropriations for activities of theN ational Science Founda
tion, and for other purposes, having met, after full and free conference, 
have agreed to recommend and do recommend to their respective 
Houses as follows: 

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

In lieu 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 National Science 
Foundation for the fiscal year ending June 30, 1975, for the following 
categories: 

(1) Scientijic Research Project Support, $358,700,000. 
(2) National and Special Research Programs, $91,900,000. 
(3) National Research Centers, $52,500,000. 
(4) Science Information Activities, $6,300,000. 
( 5) International Cooperative Scientijic Activities, $8,000,000. 
(6) Research Applied to National Needs, $148,900,000. 
(7) Intergovernmental Science Program, $2,000,000. 
(8) Institutional Improvement for Science, $12,000,000. 
(9) Graduate Student Support, $15,000,000. · 
(10) Science Education Improvement, $70,000,000. 
(11) Planning and Policy Studies, $2,700,000. 
(12) Program Development and Management, $39,500,000. 

38-006 
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SEc. 2. Notwithstanding any other provision of this or any ~ther Act
(a) of the total amount authorized under section 1, ·not less. than 

$10,000,000 shall be available for the· purpose of "Institutional 
Improvement for Science"; 

(b) of the total amount authorized under section 1, not less than 
$15,000,000 shall be available for the purpose of "Graduate Student 
Support"; 

(iJ) of the total amount authorized under sec#on 1, not less than 
$70,000,000 shall be available for the purpose of "Science Education 
Improvement"; 

(d) of the total amount authorized in category (2) of section 1-
(1) not less than $1,600,000 shall be available for "Experi

mental R. & D. Incentives'', and 
(2) not less than $4,000,000 shall be available for "Ship 

Construction/ Conversion"; 
(e) of the total amount authorized in category ( 6) of section 1-

(1) not less than $1,000,000 shall be available for "Fire 
Research", and 
· (2) not less thon $8,000,000 shall be available for "Earthquake 

Research and Engineering"; and 
(j) of the total amount authorized in category (10) of section 1-

. (1) not less than $1,500,000shall be available for "Science 
Faculty Fellowships for College Teachers", 

(2) not less than $3.,800,000 shall be availOtble for "Student 
Programs" including "Undergraduate Student Projects" and 
"Student Originated Studies", and 

(3) not less than $2,000,000 shall be available for "High 
School Student Projects''. 

SEc. 3. Appropriations made pursuant to this Act may be used, but 
not to exceed $5,000, for official consultation, representation, or other 
extraordinary expenses upon the approval or authority of the Director of 
the National Science Foundation, and his determination shall be final 
q,nd conclusive upon the accounting officers of the Government. · 

. SEc. 4. In addition to such sums a.s are authorized by section 1, not 
to e~ceed $5,000,000 is authorized to be app!OJ!riated f~r the fiscal y~ar 
end~ng June 30, 1975, for expen-~es of the Natwnal Sctence Foundatwn 
incurred outside the United States to be paid for in foreign currencies which 
the Treasury Department determines to be excess to the normal require
ments of the United States .. 

SEc. 5. Appropriations made pursuant to sections1 and 4 shall remain 
available for o_bligation, for expenditure, or for ljbliga.tion and exp~nditure, 
for such perwd or perwds as may be specified ~n Acts makt'Titg such 
appropriations. 

SEc. 6. No funds may be transferred from any particular category 
listed in section 1 to any other category or categories listed in such section 
if the total of the fun¢s so transferred from that partieu1ar category would 
exceed 10 per centum thereof, and no funds may be transferred to any 
particular category listed in section 1 from any other category or categories 
listed in such section if the total of the funds so transferred to that particular 
category would exceed 10 per centum thereof, unless-

(A) a period of thirty legislative days has passed after the Dire'cto,r 
or his designee has transmitted to the Speaker of the Rouse of Repre
sentatives and to the President of the Senate and to the Committee 

.H.R. 1302 
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on Science and Astronautics of the House of Representatives and to 
the Committee on Labor and Public Welfare of the Senate a written 
report containing a full and complete statement concerning the 
nature of the transfer and the reason therefor, or 

(B) each such committee before the expiration of such period has 
transmitted to the Director written notice to the effect that such com
mittee has no objection to the proposed action. 

SEc. 7. Notwithstanding any other provision of this or any other Act, 
the Director of the National Science Foundation shall keep the Committee 
on Science and Astronautics of the House of Representatives and the 
Committee on Labor and Public Welfare of the Senate f.ully and cur
rently informed with respect to all of the activities of the 1'\ ational Science 
F01.mdation. 

SEc. 8. This Act may be cited as the "National Science Foundation 
Authorization Act, 1975". 

And the Senate agree to the same. 
OLIN E. TEAGUE, 
JoHN W. DAvis, 
JAMES w. SYMINGTON, 
MIKE McCoRMACK, 
CHARLEs A. MosHER, 

ALPHONZO BELL, 
MARVIN L. EscH, 

l.fanagers on the Part of the House. 
EDWARD KENNEDY, 
CLAIBORNE PELL, 
THOMAS F. EAGLETON, 

ALAN CRANSTON' 
. WALTER F. MoNDALE, 

PETER H. DoMINICK, 
ROBERT T. STAFFORD, 

Managers on the Part of the Senate. 

H.R. 1302 



JOINT EXPLANATORY STATEMENT OF THE COMMITTE}!; 
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. 13999) to authorize appropriations for 
activi.ties of the ~ atio_nt_tl Science Foundation, and for other purposes, 
submit the folloWing Jomt statement to the House and the Senate in 
explanation of the effect of the action agreed upon by the managers 
and recommended in the accompanying conference report: 

The amendment of the Senate struck out all .after the enacting 
clt_tuse in the House bill and substituted new language. The com
mittee of conference agreed to accept the Senate amendment with 
certain am~ndments and stipulations proposed by the conferees. 

The N atwnal Science Foundation requested authorization in the 
amount of $783,200,000 for fiscal year 1975, plus $5,000,000 in ex
cess foreign ~mrrencies. The House authorized the amount requested. 
The respective Senate figures were $829,800,000 and $5 000,000 in 
excess foreign currencies. ' 

The committee of conference recommends $807,500,000, plus 
$5,000,000 in excess foreign currencies. This figure is $24 300 000 
more than authorized by the House and $22,300,000 less than' au
thorized by the Senate for fiscal year 1975. 

The specific actions taken by the conference are as follows: 

SECTION I-FUNDS 

1. For Scientific Research Project Support, the budget request 
of the. National Science Foundation was $363,700,000. The House 
authorized $354,000,000 and the Senate authorized $363,700,000. 
The two Houses agreed on $358,700,000. 

2. For National and Special Research Programs, the Foundation 
requested $84,800,000. The House authorized $86,000,000 and the 
Senate authorized $94,700,000. A compromise of $91,900,000 was 
approved by the conferees, which includes an additional $5,900,000 
for oceanography-related programs, with emphasis on· ship con-
struction/conversion. . 

3. For National Research Centers, the House, the Senate, and the 
conferees approved the Foundation request for $52,500,000. 

4. For Science Information Activities, the Foundation requested 
$5,000,000. The House authorized $8,300,000 which was the 1974 
level of support and the Senate authorized $5,000,000. The conference 
committee agreed on $6,300,000 as a reasonable sum to maintain this 
vital function. 

5. For International Cooperative Scientific Activities, the House, 
the Senate, ~nd the conferees approved the Foundation request for 
$8,000,000. 

(4) 
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6. For Research Applied to National Needs; the Foundation re
quested $148,900,000. The House authorized $139,100,000 and the 
Senate authorized $160,700,000. A compromise was reached at the 
original figure requested, $148,900,000. 

7. For Intergovernmental Science Programs, the Foundation re
quested $1,000,000, which the House approved. The Senate author.., 
ized $3,000,000. A compromise was reached at $2,000,000. 

8. For Institutional Improvement for Science, the Foundation re
quested $3,0QO,O_OO. The Hquse increased this figure to $10,000,000, 
largely to reVItalize the Institutional Grants Program. The Senate-au
thorized $12,000,000, to which the' House agreed in conference. 

9. For Graduate Student Support, the Foundation requested 
$12,700,000. The House authorized $13,200,000 and . the Senate 
authorized $17,000,000. The committee of conference agreed on 
$15,000,000 as adequate for this program. · 

10. For Science Education Improvement, the Foundation requested 
$61,400,000. The House authorized $68,900,000 in order to compen
sate for funds diverted from this program to technical training. The 
Senate authorized $71,000,000. The conferees agreed on a compromise 
of $70,000,000. 

11. For Pla.nning and Policy Studies, the Foundation requested 
$2;700,000 whiCh both the House and Senate accepted. 

12. For Program Development and Management, the Foundation 
requested $39,500,000 which was accepted by both the House and 
Senate. 

SECTION 2 

The bill as passed by the House put budgetary floors under the 
following: 

(1) National and Special Research Program-$2,200,000 to· assure 
continuance of the Experimental R&D Incentives Program. ' 

(2) The Research Applied to National Needs Program-$2,000 000 
for Fire Research to assure continuance of this effort. ' 

(3) The Institutional Improvement for Science Program
$10,000,000. 

(4) The Graduate Student Support Program-$13,200,000. 
(5) The Science Education Improvement Program-$68,900,000, 

which included three wb-floor limitations. The latter were $1 500 000 
for Science Faculty ·Fellowships, $3,800,000 for College Student 
Science Education, and $2,000,000 for High School Student~'> Project~. 

The Senateput floors under the following: 
(1) National and Special Research Programs-$8,000,000 for Ship 

Construction and Conversion. · 
(2) Research Applied to National Needs-$8,000,000 to assure 

continuance of the Earthquake Research Program. 
(3) Institutional Improvement for Science-$12,000,000. 
(4) Graduate Student Support-$17,000,000. 
(5) Science Education Improvemenir--$71,000,000. · . _ · 
The latter three floors incorporated by the Senate, in effect, fiXed 

the floor at the total amount of the Senate authorization and were 
designed to assure that these programs should not be cut in any way. 

The committee of conference agreed to lower most of these floors · 
in order to. permit the Foundation additional funding flexibility in 
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view of the fact that appropriations were expected to be lower than 
the authorization figur{ls. The conferees agreed to the following floors: 

(1) National and Special Research Programs-$1,600,000 for the 
Experimental R&D Incentives Program; $4,000,000 for Ship Con
struction and Conversion. 

(2) Research Applied to National Needs-$1,000,000 for Fire Re-
search; the $81000,000 for Earthquake Research was retained. 

(3) InstitutiOnal Improvement for Science-$10,000,000. 
(4) Graduate Student Support-$15,000,000. 
(5) Science Education Improvement-:-$70,000,000. 
The sub-floors placed by the House within the Science Education 

Improvement category remain intact: for Science Faculty Fellowships, 
$1,500,000; for College Student Science Education, $3,800,000; for 
High School Student Projects, $2,000,000. 

SECTION 3 

Section 3 is identical to Section 3 of the House bill and Section 5 
of the Senate bill. 

SECTION 4 

Section 4 is identical to Section 4 in both the House and Senate bills. 

SECTION 5 

Section 5 is identical to Section 5 of the House bill and Section 6 of 
the Senate bill. 

SECTION 6 

Sectfo.n 6 is identical to Section 6 of the House bill and Section 7 
of the Senate bill. 

SECTION 7 

Section 7 is identical to Section 8 of both House and Senate hillEl. 

SECTION 8 

Section 8 is identical to Section 9 of both I;Iouse and Senate bills. 

ADDITIONAL CoNFERENCE AcTION 

The committee of conference made three non-funding changes in 
the two versions as follows: 

(1) The Student Unrest Provision.-the House bill carried a pro
vision which the Foundation authorization bills had carried for several 
years to the effect that students or other persons receiving grants or 
payment of any kind from NSF should be completely severed from 
any NSF program providing such funds, if it were found that they 
had been guilty of_ causing disruption or damage by the use of force 
to the institution attended. The Senate bill eliminated this clause 
on the grounds that it was no longer necessary. The House concurred 

. in. the. Senate yiew:, ,but conferees wish to point out that similar 
. r.~;,sttjc:ti9llj;r ~~ .. co11~~~ne.d. ~in ·th~. Appropriations Act. pertaining to· the 
N-ationai·S'cience··Foundation:··Hence;· inclusion: of -the ·clause- in · the · 
Auth~Ji.z.at~on Bill is redundant. 

--~--- . ..:.. . ..:: ... 
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· (2) Fetal Research.:_the House bill contained a provision, adopted 
by amendment on the Floor of the House, to the effect that no funds 
appropriated pur.suant to this act should be used to conduct research 
on a human fetus. The Senate bill eliminated this provision on the 
grounds that it was unnecesr:.ary. It was pointed out that H.R. 7724, 
which was in conference at the time and which is now P.L. 93-348, 
contained a special title known as the "Protection of Human Subjects 
Act." This law establishes a broad gauge expert commission whose 
duties will include ~he study of all kinds of research on human& and 
eventuate in recommendations to the Congress for necessary legisla
tion. The House concurred with the Senate view on this matter, and 
believes such action to be particularly appropriate since, in any 
event, the Foundation has never supported research of the kind 
involved and does not do so at present. 

(3) Solar Energy Research.-the House. bill contained a provision 
which would have required special coordination between the National 
Science Foundation and the National Aeronautics· and Space Admin
istration with regard to solar energy research. The purpose of the 
provision was to insure that the two agencies, which were equally 
responsible for the findings of· the President's Solar Energy Research 
Advisory Panel of several years ago, should coordinate their efforts in 
this area. While it was acknowledged that NSF should be the lead 
agency in this area, it was directed that those applied research areas in 
which NASA had particular capabilities should be managed and 
carried out by NASA when appropriate. The Senate eliminated this 
provision and substituted a clause providing simply that the Director 
of the National Science Foundation should be responsible for the 
planning, coordinating and directing of solar energy research through
out the federal government. In conference it was agreed that both 
provisions should be eliminated from the bill, and the essence of both 
stipulated in the Statement of Managers as follows: 

First, the National Science Foundation should be the lead agency 
responsible for such research, as it has boon designated by the Admin-
istration. . 

Second, prior to the inauguration of new phases of its program of 
Solar Energy Research and Technology, the Foundation is directed 
to coordinate such programs, particularly with regard to such areas as 
heating and cooling of buildings,. wind energy, and satellite solar 
energy with the National Aeronautics and Space Xdministration and 
other appropriate Federal agencies, and report the resulting plans, 
schedules, and other findings to the Committee on Science and 
Astronautics of the House of Representatives and the Committee on 
Labor and Public Welfare of the Senate within 90 days from the 
effective date of this Act. The coordinated program should be designed 
to take maximum advantage of the special capabilities of the Founda
tion, N A~A, or other a~encies i:r:tvolved. Such part or parts of the J?ro
gram which can be feasibly earned out by NASA or other appropnate 
agencies should be so assigned, including managerial responsibility, 
and should be funded by the Foundation. pursuant· to section ll(c) 
of Public Law 81-507 . 

Third, the Foundation is further directed to coordinate its Solar 
Energy and Technology program with the academic community, and 
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with private industry-giving particular attention to the capabilities 
of small businesses and to innovative applied research proposals 
~manating therefrom. 

OLIN E. TEAGUE, 
JoHN W. DAvis, 
JAMES w. SYMINGTON, 
MIKE McCoRMACK, 
CHARLES A. MosHER, 
ALPHONZO BELL, 
MARVIN L. EscH, 

Managers on the Part of the House. 
EDWARD M. KENNEDY, 
CLAIBORNE PELL, 
THOMAS F. EAGLETON, 
ALAN CRANSTON, 
WALTER F. MONDALE, 
PETER H. DoMINICK, 
RoBERT T. STAFFORD, 

Managers on the Part of the Senate. 

0 
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H. R. 13999 

.RintQtthird <iongrus of tht ilnittd £'tatts of 2lmtrica 
AT THE SECOND SESSION 

Begun and held at the City of Washington on Monday, the twenty-first day of January, 
one thousand nine hundred and seventy-four 

2ln 2lct 
To authorize appropriations for activities of the National Science Foundation, 

and for other purposes. 

Be it enacted by the Senate and House of Representatives of the 
United States of America in Congress assembled, That there is 
hereby authorized to be appropriated to the National Science Founda
tion fo~ the fiscal year endmg June 30, 1975, for the following 
categones : 

( 1) Scientific Research Project Support, $358,700,000. 
(2) National and Special Research Programs, $91,900,000. 
( 3) National Research Centers, $52,500,000. 
( 4) Science Information Activities, $6,300,000. 
( 5) International Cooperative Scientific Activities, $8,000,000. 
(6) Research Applied to National Needs, $148,900,000. 
(7) Intergovernmental Science Program, $2,000,000. 
(8) Institutional Improvement for Science, $12,000,000. 
(9) Graduate Student Support, $15,000,000. 
(10) Science Education Improvement, $70,000,000. 
(11) Planning and Policy Studies, $2,700,000. 
( 12) Program Development and Management, $39,500,000. 

SEc. 2. Notwithstanding any other provision of this or any other 
Act-

(a) of the total amount authorized under section 1, not less than 
$10,000,000 shall be available for the purpose of "Institutional 
Improvement for Science"; 

--$i~~&~gges~:rr1 t?:~~:bl~hf~t~~~:~~~:aqfJ~!~l£ -~~,,~~~---w--"'" -
dent Support"; . 

(c) of the total amount authorized under sectiOn 1, not less than 
$70,000,000 shall be available for the purpose of "Science Educa
tion Improvement"; 

(d) of the total amount authorized in category (2) of section 
1-

(1) not less than $1,600,000 shall be available for "Experi
mental R. & D. Incentives", and 

(2) not less than $4;000,000 shall be available for "Ship 
Construction/Conversion"; · 

(e) of the total amount authorized in category ( 6) of section 1-
(1) not less than $1,000,000 shall be available for "Fire 

Research", and 
(2) not less than $8,000,000 shall be available for "Earth

quake Research and Engineering"; and 
(f) of the total amount authorized in category (10) of section 

1-
(1) not less than $1,500,000 shall be available for "Science 

Facultv Fellowships for College Te!lchers", 
(2) not less than $3,800,000 shall be available for "Student 

Programs" including "Undergraduate Student Projects" and 
"Student Originated Studies", and 

(3) not less than $2,000,000 shall be available for "High 
School Student Projects". 

SEc. 3. Appropriations made pursuant to this Act may be used, but 
not to exceed $5,000, for official consultation, representation, or other 

• 



I 
~,~,-~- --

H. R. 13999-2 

extraordinary expenses upon the approval or authority of the Director 
of the National Science Foundation, and his determination shall be 
final and conclusive upon tlie accounting officers of the Government. 

SEc. 4. In addition to such sums as are authorized by section 1, not 
to exceed $5,000,000 is authorized to be appropriated for the fiscal year 
ending June 30,1975, for expenses of the National Science Foundation 
incurred outside the United States to be paid for in foreign currencies 
which the Treasury Department determines to be excess to the normal 
requirements of the United States. 

Soo. 5. Appropriations made pursuant to sections 1 and 4 shall 
remain available for obligation, for expenditure, or for obligation and 
expenditure, for such period or periods as may be specified in Acts 
making such appropriations. 

SEc. 6. No funds may be transferred from any particular category 
listed in section 1 to any other category or categories listed in such 
section if the total of the funds so transferred from that particular 
category would exceed 10 per centum thereof, and no funds may be 
transferred to any particular category listed in section 1 from any 
other category or categories listed in such section if the total of the 
funds so transferred to that particular category would exceed 10 per 
centum thereof, unless-

(A) a period of thirty legislative days has passed after the 
Director or his designee has transmitted to the Speaker of the 
House of Representatives and to the President of the Senate and 
to the Committee on Science and Astronautics of the House of 
Representatives and to the Committee on Labor and Public Wel
fare of the Senate a written report containing a full and complete 
statement concerning the nature of the transfer and the reason 
therefor, or 

(B) each such committee before the expiration of such period 
;~- ___ ~-~~has tra.nsmit.t.ed-t.at.he Direct.or wriUen not.ie.e ~t&-cthe._effect that --~ 

such committee has no objection to the proposed action. 
SEc. 7. Notwithstanding any other provision of this or any other 

Act, the Director of the National Science Foundation shall keep the 
Committee on Science and Astronautics of the House of Representa
tives and the Committee on Labor and Public Welfare of the Senate 
fully and currently informed with respect to all of the activities of the 
National Science Foundation. 

SEc. 8. This Act may be cited as the "National Science Foundation 
Authorization Act, 1975". 

Speaker of the House of Representatives. 

Vice President of the United States and 
President of the Senate. 
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