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COMPTROLLER GENERAL OF THZ UNITED STATES
WASHINGTCN, D.C. 20048

B-176205

.,  The Honorable James Abourezk
.} United States Senate

"Y_Dear Mr. Abourezk:

This is our report on how solar energy was treated in

| the AEC Chairman’s report, "The Nation’'s Energy Future.®™ We =

made our review in accordance with your requesags of April 1,
1974, as modified in subsequent meetings with your office.

As your office instructed, we (1) obtained and incor-
porated in the report the AEC Chairman’s comments and (2)
are sending a copy of this report to the AEC Chairman. A
copy of the AEC Chairman’s comments on our report is in-
cluded as appendix IV.

We do not plan to distribute this report further
unless you agree or publicly. announce its contents.

Sincerely yours,

T A

Comptrolier General
of the United States

..
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COMPTROLLER GENERAL'S

REPORT TO

THE HONORABLE JAMES ABOUREZK
UNITED STATES SENATE

DIGEST

———— —— — — —

WHY THE REVIEW WAS MADE

Senator James Abourezk asked GAO
to look into

-~how recommendations on solar
energy were developed in the re-
port on "The Nation's Energy
Future" and

--the public availability of recom-
mendations of the solar energy
review panel which was one of 16
panels set up to review specific
areas of energy research and de-
velopment (R&D) for that report.

On June 29, 1973, the President di-~

rected the Chairman, Atomic Energy _ .

Commission (AEC), to review Fed-
eral and private energy R&D activities
and to report to him by December 1,
1973,

He asked the AEC Chairman to rec-
ommend an integrated energy R&D
program--a d-year, $10 billion Fed-
eral energy R&D program to sup-
plement expected private R&D
expenditures-~-and a fiscal year 1975
Federal budget for energy R&D.

FINDINGS AND CONCLUSIONS

Development of AEC Chairman's

regort

The AEC Chairman established an
Energy Reorganization Unit of AEC
employees to help prepare that re-
port. This unit coordinated three
efforts to help develop the energy
R&D program and assisted in draft-
ing the report.

Tear Sheet. Upon removal, the report
cover date should be noted hereon.

HOW SOLAR ENERGY WAS TREATED
IN THE AEC CHAIRMAN'S REPORT,
"THE NATION'S ENERGY FUTURE"
B-178205

In the first effort, Cornell University
brought together leading authorities
from industry, the academic com-
munity, and Government to develop

a broad energy policy and to study
topics of importance in developing

an energy R&D program, as follows:

~-Fossil fuel.

--Short-term nuclear power.
--Advanced nuclear power.
~--Energy R&D institutional patierns.

In the second effort, 16 panels of
Federal officials assisted by con-
sultants {rom the private sector

--reviewed over 1, 100 proposals for
programs in energy R&D and

--developed a 5-year energy R&D
program at three alternative fund-
ing levels for their respective
R&D areas which totaled: mini-
mum, $12 biilion; accelerated/
orderly, $16.7 billion; maximum,
$28. 7 billion. (Seep. 2.)

In the third effort, the AEC Chair-
man appointed an overview panel of
8 high-level Government officials
to

--pull together the Cornell effort
and the detailed program recom-
mendations of the 16 panels and

-~recommend for the Chairman's
consideration a 5-year, $10 bil-
lion energy R&D prograra. (See
p. 3.)

The Energy Reorganization Unit
helped develop a report based on



"the program the overview panel
unanimously recommended to the
AEC Chairman and the Chairman's
changes to the overview panel's
recommer Jations.

Reductions from review panels'
recommended funding levels

Sir- -t ¢ . funding levels recom-
mended by the 16 review panels ranged
from $12 billion to $28. 7 billion, the
overview panel had to make major re-
ductions to develop the $10 billion
Federal energy R&D program the
President sought.

The overview panel reduced the
solar energy review panel's fund-
ing recommendation for solar R&D
from a $1 billicn accelerated orderly
or $400 million minimum program
level to a program level of $200 mil-
lion.

The overview panel made the reduc-
tion primarily because of its judg-
ment that

~-~-solar energy basically had a long-
term potential and energy technolo-
gies with shori-term potentials
should have higher priorities,

~--the amount of energy expected from
solar energy did not justify the
solar energy review panel's recom-
mendation, and

~~-the solar energy review panel's
funding recommendation would ex-
pand solar energy R&D more rapidly
than could be done efficiently. (See
p. 11.)

Changes by the AEC Chairman from the
overview panel's funding recommenda-
tions involved reductions of $600 mil-
lion in nuclear R&D areas and increases
of an equal amount in nonnuclear R&D
areas.

ii

The AEC Chairman did not change the
funding for solar energy the overview
panel recommended. Consequently,
the funding for solar energy R&D rec-
ommended in the AEC Cha‘rman's
~eport--%$200 million--is the same as
the overview panel recommended.
{See p. 10.)

Availability of solar energy

review panel’s recommendation

The public might have had access to
recommendations of the review panel
through AEC's

--environmental impact statements
on nuclear reactors,

-~-public document room, and

-=-Technical Information Center.

_ However, because of the various rea-

sons given below, the public access to
this information was not readily attain-
able at the earliest practicable time.

~-through environment

impact statements

In the 13 environmental impact state-
menis for present-generation reac-
tors that AEC has issued since
December 1, 1973, AEC did not
mention the results of the solar
energy review panel's report.

Neither did it substantively consider
solar energy as an energy source
because AEC had concluded that it

was not a viable alternative to present-
generation nuclear or fossil fuel
powerplants,

In its draft statement for advanced
reactors, AEC mentioned the solar
energy review panel's report in its
treatment of solar energy; however,
the statement did not cite the panel's
recommendations because of AEC's
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" conclusion that the panel's report

supported the statement.

.Opinions differ among non-AEC panel

members as to whether treatment

of solar energy in the draft impact
statement supports or contradicts

the presentation in the panel's report.
{See p. 16.)

--through AEC's public
document room

The official in charge of AEC's public
document room told GAO the 16 re-
view panel reports, including the solar
energy report, had veen available to
the public since December 28, 1973.

Several of the 16 panel reports~--but
not the solar energy review panel's
repori--were requested and reviewed
by members of the nublic as early as
January 3, 1974. There is no record
of the solar energy report's being
given to the public before March 1,
1974, when Senator Abourezk was sent
a copy.

GAOQO noted problems in the document
room's operation--such as failure to

Tear Sheet

record the date when documents ar-
rived or {o record documents on a list
frequently used by the public to obtain
information. This contributed to pos-
sibly reducing public access to this
information. AEC officials have been
aware of these problems for some
time and have been taking steps io
correct them. (Seep. 21.)

-~-through AEC's Technical

Intormation Center

iii

Although no records were available
to indicate the date reports arrived,
according to AEC, its Technical In~-
formation Center at Oak Ridge,
Tennessee, received copies of the
16 review panel's reports before
January 14, 1974,

Because copies AEC headquarters first
sent the Center were not clear encugh
to reproduce, the solar energy report
was not available to the public through
the Information Center until May 15,
1974, and the other 15 reports were
not available until May 31, 1974.

(See p. 25.)






BEST DOCUENT AVAILABLE
CHAPTER 1
INTROD'CTION

On June 29, 1973, the President, to help the Nation
meet its vital energy needs, directed the Chairman of the
Atomic Energy Commission (AEC) to review Federal and private
energy research and development (R&D) activities and to re-
port to him by December 1, 1973. The President asked the
Chairman to recommend for the Nation an integrated energy

"R&D program--a S-year, $10 billion Federal energy R&D
program to supplement expected private R&D expenditures--
and a fiscal year 1975 Federal budget for energy R&D.

To help prepare that report, the AEJ Chairman estab-
lished the Energy Reorganization Unit (ERU) of AEC employ-
ees. The ERU coordinated three separate efforts to help
develop the energy R&D program recommended in the Chairman’s
report and assisted in drafting the report.

WORKSHOPS ON MAJOR_ENERGY R&D TOPICS

The first effort consisted of four workshops funded by
AEC and organized under the direction of Cornell University
to study topics of major importa-ce in developing an energy
R&D program. The workshops, which brought together leading
authorities from industry, the academic community, and Gov-
ernment, studied the following topics.

--Fossil fuel,

--Short-term nuclear power.
--Advanced nuclear power.

--Energy R&D institutional patterns.

In hearings on December 11, 1973, before the Joint
Committee on Atomic Energy on the December 1 report, the AEC
Chairman said that the workshop reports were of major
assistance in identifying and providing guidance on the
major policy questions having to do with the overall thrust
and direction of the energy R&D program the Nation needed
over fiscal years 1975-79.
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TECHNICAL PANELS ESTABLISHED
TO _REVIEW PROPOSALS FOR
ENERGY R%*D PROGRAMS

The Chairman initiated the secord effort on August 7,
1973. From industry, Government, and educational organiza-
ions involved in energy R&D, she solicited proposals for
programs which these organizations felt were necessary to
develop a natiocnal capability for energy self-sufficiency or
to support basic research that promised to give the Nation
new options for meeting future ensrgy needs.

The organizations solicited submitted over 1,100
energy R&D prcposals, of which 92 were in six areas of
solar energy research. The six areas--heating and cooling
conversion, bioconversion, ocean thermal energy conversion,
and photovoltaic conversion--are briefly described in
appendix I.

As part of the second effort, ERU invited officials of
various Federal agencies to participate on 16 technical
review panels. Each panel was responsible for a specific
energy R&D area. The panels were organized on Sept-
ember 28, 1973, to (1) review the 1,100 proposals, (2)
develop alterrative energy R&D program plans for their
respective R&D areas, and (3) prepare justification
documents to support budget proposals for such program
plans.

EFJ asked the panels to review the proposals using os
their primary <riteria of evaluation the (1) probable ef-
fects of the proposed energy R&D program plans on energy
supply and demand and (2) unwanted effects assoeciated with
energy use. ERU instructed each review panel to recom-
mend a S5-year R®&D program at three alternative funding
levels for their respective R&D areas--minimum, accelerated
orderly, and maximum. These terms are explained on page T.

The review panels were composed of 121 Federal employ-
ees from 36 departments and agencies. ERU assigned an AEC
technical employee as secretary to each review panel, to
mrovide technical aitd administrative support and to help the
nzn2l prepare its report. In additien, 282 consultants from
tr~ 1rivate sector assisted the review panels.

ihe solar energy review panel had 10 members. Its sec-~
re:zry and one other memter were AEC employees. The Assist-
ant Director fcr Research Application, National Science
Foundation, chzired the panel.
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ESTARLISHMENT OF AN OVERVIEW PANEL

The thire effort involved (1) pulling together the
broad policy overview of the Cornell workshops and the
detailed program recommendations of the technical review
panels and (2) recommending for the Chairman’s consid-
eration a 5-year, $10 billion energy R&D program. The
Chairman, AEC, selected an overview panel of eight members
to lead this effort. The overview panel met from October 24
to November 7, 1973. The panel comprised the following
individuals--all Federal officials.

Chairman: Mr. Stephen A. Wakefield, Assistant Sseretary
for Energy and Minerals, Department of the Interior.

Mr. William E. Simon, Deputy Secretary of the Treasury.

Dr. Beatrice E. Willard, Member, Council of Environ-
mcntal Quality.

Dr. Betsy Ancker-Johnson, Assistant Secretary for
Science and Technology, Departnent of Commerce.

Dr. Stanley M. Greenfield, Assistant Administrator
for Recsearch and Development, Envirconmental
Protectica Agency.

Mr. William A. Anders, Commissioner, AEC.

Mr. Bruce 7. Lundin, Director, Lewis Research
Center, National Aercnautics a..d Space
Administration.

Mr. John P. Abbadessa, Assistant General Manager, Con-
troller, AEC.

DEVELOPING THE AEC CHAIRMAN’S REPORT

ERU assisted in drafting a report recommending various
funding levels based on (1) the program the overview panel
developed and (2) the Chairman’s changes to the overview
panel's recommended program. On November 18, 1973, ERU sent
the draft report for comment to over 100 individuals, in-
cluding the heads of many CGovernment agencies, members of
the Cornell workshops, the overview panel, the General
Advisory Committee of AEC,! and the technical review panel
chairmen. AEC officials, however, were able to identify for
us at the time of our review only 75 of these individuals,
{See app. 1I.)

14 committee whose nine members are appointed by the
President to advise AEC on scientific and technical matters
relating to materials, production, and R&D.

3
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- ERU received written commentz on the draft report from
63 individuals. We could not determine how many of these
conments were received before November 30, 7973--when the
d: art report was seut to the printer--becauss only 12 of the
comments were stamped ©0 indicate the date AEC received
them. Each of these 12 had stamped dates indicating they
were received before Hovember 3C.

The Staff issistant to the AEC Chairman told us thet
the only way to tell when _he replies had been received was
by the stamped date. He had no cpecific explznation of why
not all the comments had not been date 3tampea when they
were received except that the woriload on the report was
heavy when the comments were being -eceived.

The Staff Assistant said that, because of the short
time available to obtain comments, the AEC Cheirman and ERU
got oral :comments at meetings and in telephone convers=ations
with some of the individuals who hzd been asked to comment
on the draft report. However, he said that ro records were
made of these c¢ral comments.

" According to the Staff Assistaat, the Chairman, AEC,
finalized the report, entitled "The Nation’s Energy Future,®
after reviewing the commnents on the draft. The report was
delivered to the President on December 3, 1973.

As the President requested, the report recommended:

1. A& national energy R&D program. This comprised five
tasks which the Chairman, AEC, felt must be worked on

-simultansously for the Nation to regain and sustain energy
8

self-sufficiency. The five tasks were: .

--Conserve energy by reducing consumption and conserve
energy resources by increasing the techniecal ef-
ficiency of conversion processes.

--Increase domestic production of oil and ratural gas
as rapidly as possible.

..
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~--Increase the use of c¢oal, first to supplement and
later to replace o0i! and natural gas.

--Expar.d the preoduction of nuclear energy as rapidly
as possible, first to supplement and later to
replace fossil fuel.

~-Promote, to the maximum extent feasible, the use of
alternative energy sources--hydro, geothermal, and
solar.

~-Pursue the promise of fusion and central station
solar power.

2. A 5-year, $10 billion Federal energy R&D program

to supplement R&D expenditures expected from the private
sector.

3. The fiscal year 1975 Federal energy R&D budget.

¥
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MATTERS RELATED TO THE TREATMENT OF

SOLAR ENERGY R&D IN THE CHAIRMAN'S REPORT

In his April 1, 1974, letter to GAQ, Senator James
Abourezk said he was concerned about the AEC €t rman’s
justification for recommending in her December i1, 1973,
report that solar energy be funded at one-fifth the level
the solar energy review panel recommended. In subsequent
meetings with the Senator’s office, we z:reed to give him
infu.metion on ivhe following matters.

~-The meaning of the various program funding levels
(minimum, accelierated/orderly, and maximum) the
review panels recommended.

--The funding levels for the various energy research
and development areas the 16 review panels recom-
mended and the reductions and/or increases to each
th overview panel and/or the Chairman, AEC, made.

-=The rgasoning leading from the solar energy review
p ‘el s recommended funding levels to the funding
lev:) the December 1, 1973, report recommended.

~--The basis for the December 1, 1973, report’s recom-
<nded funding level for solar photovoltaic conver-
>ion activities and a summary of the content of
prcposals relating to solar photovoltaic R&D consi-
aered.

~-The basis for AEC’s considering solar energy in its
draft liquid metal fast breeder reactor environmental
impact statement and in any other environmental im-
pact statements AEC issued since December 1, 1973,
along with the views of several solar energy review
panel nmembers as to whether the draft environmentzl
impact statement on the breeder reactor supported or
contradicted tne findings on solar energy in the
solar'energy review panel’s report.

--The circumstances surrounding the transmittal of the
review panels’ reports to AEC s public document room
and the difficulties Senator Abourezk had in trying tec
to get copies of such reports from the public docu-
ment room.

L.
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The information we developed on the above areas is
presented in the following sections on the (1) development
of the Chairman’s funding recommendation for solar energy
and (2) availability to the publie of the solar energy
review panel’s funding recommandations.

INFORMATION RELATING TO DEVELOPIHNG
AEC CHAIRMAN'S FUNDING RECOMMENDATIONS

In this section we trace the 16 review panels’ initial
funding recommendations through the overview panel’s review
to the AEC Chairman’s draft and final reports. We also
discuss the overview panel’s reasons for reducing the solar
energy review panel’s accelerated/orderly and minimum
funding recommendations from $i billion and $400 million,
respectively, to $200 million. Further, we point out how
the funding recommendations for the six areas of solar
energy technology were developed and summarize the input to
one of those areas, photovoltaic electric power.

Heaning of program levels
recommended by review panels

On September 28, 1973, ERU sent each review panel
chairman instructions explaining what each was to do. ERU
instructed each review panel chairman tc develop a S-year
energy R&D program at three alternative funding levels for
their respective energy R&D areas, defined as follows:

Minimum--The minimum level of effort at which a viable
R&D program could be maintained.

Accelerated/order y--Level of effort designed to
pursue the objectives of the program fairly vigorously
but efficiently, without telescoping steps and extra
parallel efforts characteristic of crash programs.

Maximum/crash--The maximum rate at which an accel-
erated program could usefully proceed with acceptable
costs and schedule, environmental, and technical risks
if high-priority funding were available.

Changes made to review panels’
funding recommendations

The 16 review panels developed the first set of funding

_recommendations on the basis of their evaluation of the

energy R&D proposals submitted for their energy areas. The
third, fourth and fifth columns of the table on the next
page show the funding recommendations in each panel report.



Funding re-

Funding re- Suctions from

duntions from 80 "o ref

Qvervicw scceleratads orderly to

penel ordarly to Dece2ar 1

Panet tccelerated! recon-  Decesber 1 overylew _report
ounber Progra - . ' orderly Maomum  mendotion  repert  Actuwdl  Percent  Actwal  Percent
i (#1T150ms) fet1tioes)

1 Resource assessment - 283.% - 150 159 -128.5 -4& -138.8 &8

2 Coal and shale mning T32.0 §50.0 87.0 325 328 -225.0 -%0.9 -2z5.0 -40.9

3 Fuel transportation,

distrioution, and

storage - 152.4 - - - - - - -
4 Ere~gy trznsporta-

tion, distritution,

&nd storage 108.1 139.2 228.9 - - . - - -
42 Panels 3 and 4 com-

bined - 2291.6 - 200 200 -§1.6 -3i.4 -51.6 -4
H Coal and shale proc-

e55ing and combus-

tion 1,093.0 2,156.0 6,281.0 1,220 1.295 -936.0 -43.4 8510 -38.%
§ Conversion techni-

niques - 1,815.7 - 655 728 -1,180.7 638 -1.090.7  -80.1

7 Advanced ofl and gas M
procuction from

fossil fuels 609.1 609.1 534.0 e N0 -233.7  -49.% -259.1 -43.1
8  Geothermal 176.0 297.0 485.0 * 188 185 12,0 -32.7 -112.6  -32.7
3 Solar and ather
sources 409.9 1,056.7 - 200 200 ~856.7 B1.} -£%.7  -El.1
10 Fission reactsr 4,090.3 4,441.7 £.420.8 £,3%0 4,020 -51.7 -}.2 -351.7 -7.9
n Fusion energy 1,194.3 7 2,067.9 5,673.6 1,750 1,450 -317.9  -15.8 -617.8 -28.9
12 Conservation 369.0 §25.0 749.0 150 150 -375.6 -71.8 -375.6 -4
13 Advanced transpor-
tation 295.9 893.3 1,628.0 408 505 -488.3  -54.7 -338.3  -43.5
" Enviromrent 631.0 894.0 1,813.0 (b) (c} - - 2440 -27.3
15 Multidirectional
. research 270.0 500.0 1,060.0 {b} (e} - - -20.0  -w0.0
6 Systems amalysis 196.5 340.0 49.5 [y &6 -280.0 -BZ.¢ -280.0  -82.4
(¢}  Synthatic fuels ,
pioneer program - - ¢35

- Manpower deveicpment - - - -

Trtad €512,000.7  $§15,726,5  €528,588.7 510,000 310,600

8This 15 the 2utcd cf the accelerated prograns of panels 3 and 4 and {s not included in column totals, to 2refd double counting.

B0vers ow oo ¢ -4 not include funds for these two pragrams in 1ts $10 billion recommesdatfon to Chairman.

‘:T[ae Chervme-, %eC, did not include furds for these programs in her $10 b111ica program. The Chafrman, AED, recommended ¢

$1 51114on z-23ram to supplesent the $10 dillion program. The supplewental program recommended $650 mill€se for snvtromsental
REL, $30C =.1licr for multidirectfona] résearch, and $50 mi11ion for ssnpower cevelopment. The review poeel funding recom-
sengations are corpared with the $650 and $300 sillion.

9Fnds for this area, added to the progria by the AEC Chatrmen, were taken from the fissfon, fusion, and corversice techniques
programs. .

Syhere subpanels did not repert minimum or saximm programs, funding levels for acce!nrnted/orderly‘progrm were substituted.

'BEST DOCUMENT AVAN ARI F
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Five panels did not recommend the three funding levels ERU
requested. Four recommended only an orderly program, and
one recommended minimum and orderly programs. The totals
for the funding recommendations contained in the 16 review
panel reports were:

Minimum (note a) $12.0 billion
Accelerated/orderly 16.7 billion
“Maximum/crash {aote a) 28.7 billion

8Where a minimum or maximum was not given for an energy R&D
area, the accelerated/orderly funding level was used to
conmpute the total.

The solar energy review panel report recommended only
twe funding levels, an orderly program totaling over $1 bil-
lion and a minimum program totaling over 3!100 million. The
chairman of the solar energy review panel told us that he
had not recommended a maximum-crash program because the
orderly program contained all the activities which the panel
believed could be prudently pursued at the time. However,
he said that in 2 or 3 years there may be enough favorable
results in solar energy development to justify crash funding
in three areas of solar energy technology; namely, wind
energy conversion, ocean thermal energy conversion, and
bioconversion.

The overview panel reviewed the 16 review panels’
funding recommendations and, with the help of ERU, developed
a S-year, $10 billion energy R&D program which it recom-
mended to the Chairman, AEC. The sixth column of the table
on the preceding page shows the overview panel s recommended
program.

The five overview panel members we spoke with told us
how the panel had developed its funding recommendations. In
summary, the panel relied on the (1) ERU to provide
teochnical and administrative assistance and to prepare R&D
funding levels allotting the $10 billion which gave the
overview panel a starting point from which to consider
individual review panel recommendations. (2) chairmen of th-:
16 review panels, (3) reports of the 16 review panels, (4)
extensive discussions among the overview panel members, and
(5) personal background and expertise of the individuaal
members of the overview panel.

To develop the overview panel’s funding recommenda-
tions,. each member prepared an overall R&D prog:ram alleotting
the $10 billion to the 16 energy R&D areas the review panels



studied. The table below shows the funding levels for solar
energy R&D that each panel member recommended.

Recommended funding
Overvliew panci nmembers for solar energy

(millions)

Assistant Secretary for Energy and
Minerals, Department of the

Interior $150
Deputy Secretary of the Treasury 300
Member, Council of Environmental

Quality 600
Assistant Secretary fo. Science and

Technology, Department of Commerce 150

Assistant Administrator for Research

and Development, Environmental

Protection Agency 240
Commissioner, AEC 150
Director, Lewis Research Center,

National Aeronautics and Space

Administration 350
Assistant General Manager,
Controller, AEC 150

Through discussions of each of the panel members’
funding levels and voting on various funding levels for each
of the energy R&D areas, the panel reached a consensus
funding level for the R&D areas to fit within the %10 bil-
lion program. Three panel members wWwe :.poke with said the
consensus recommendation of $200 million for solar energy,
as well as the other recommenaed funding levels, had the
unanimous approval of the overview panel members.

The AEC Chairman changed the overview panel’s funding
recommendations for several energy R&D areas in preparing
her draft report, but she did not change the funding
recommendation for solar energy. On November 18, 1673, ERU
sent copies of the draft report for comment to over 100
people. After receiving these comments, the AEC Chairman
made several changes to the draft but made no changes to the
funding ievel far solar energy. Changes the AEC Chairman
made fror. the overview panel’s funding recommendations
involve. primarily reductions of $600 million in nuclear R&D
arcas and increases of an equal amount in nonnuclear R&D
areas.

10



Overview panel’s rational for reduein
the solar energy review panel s
recommended funding level

Sinze the total of the funding levels the 16 review
panels recommended ranged from $12 billion to $28.7 billion,
the overview panel had to make major reductions to develop
the $10 billion Federal energy R&D program the President
requested.

The solar energy review panel recommended that solar
energy R&D be funded at a minimum level of over $400 mil-
lion or at an accelerated/orderly level of over $1 billion
over a 5-year period. The five overview panel members with
whom we talked said that they had evaluated the review
panel’s funding recommendations against the following
criteria.

--Time frame of projected results.
--Energy contribution expected to be made.
--Historical funding levels.

--Effects on environment.

--Participation by industry.

After making this evaluation, the overview panel
recommended 2 reduced level of $200 million. The five
overview panel members we spoke with said the first three
criteria listed above had led to the panel’s recommending
reducing the solar energy panel’s recommendation for solar
energy R&D.

The overview panel members from Interior and AEC said
they had emphasized those programs with short-term payvoffs.
ERU defined “short term" as the period from 1975 to 1985.
The AEC Assistant General Manager, Controller, expressed his
view that, although one area of solar energy--heating and
cooling of buildings--had short-term potential, the other
five areas of solar energy technology seemed to have
potentials more in the mid- or long-term--1985 to 2000, and
2000 on, respectively. Therefore, he said, solar energy
received a lower priority than, for example, cozl.

Commerce ‘s overview panel member told us that the
energy contribution which solar energy could make was too
spall to justify the amounts the solar energy review panel
had recommended.

The overview panel chairman, the AEC Assistant General

Manager, Controller, and the Commerce and the Environmental
Protection Agency panel members told us that the solar

1
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energy review panel’s funding recommendations provided for
larger increases in the existing solar energy program than
they believed coculd be efficiently absorbed. Solar energy
R&D was funded at 34.2 million in fiscal year 1973. At the
time the December ., 1973, report was being developed, total
Federal funding for solar energy R&D was expected to be
$13.2 million in fiscal year 1974. The review panel
recommended a $50.% million minimum and a $106.4 million
accelerated/orderly program for fiscal year 1975. The tatle
on the next page compares the actual funding for fiscal year
1973, the funding expected for fiscal year 1974, and the
fiscal year 1975 recommendations of the December 1, 1973,
report for the 16 energy areas.

How the funding recommendation
for photovoltaic conversion was arrived at

O0f the 92 solar energy R&D proposals ERU received in
response to the AEC Chairman’s August T, 1973, request, 12
related to photovoltaic conversion--a process in which solar
cells directly convert solar energy into electricity. These
12 proposals were submitted by the National Science Founda-
tion, National Aeronautics and Space Administration, Depart-
ment of Defense, National Bureau of Standards, and AEC.
Photovoltaic techniques can be used to provide electricity
at a central station or at the point of use.

A solar energy review panel member said that a group of
technical consultants on photovoltaic conversion had helped
the panel develop a 5-year program for photovoltaic
res-=drch. The panel, he said, kad not relied hezvily on the
12 proposals because the panel’s objective was to develop a
5-year program and not to recommend which proposals should
be funded. . The panel’s 5-year funding recommendation for
photeovoltaic conversion research, he said, was not a
selection from or composite of the submitted proposals but
was based on the panel mer:ers’ own judgments.

The proposals contained programs aimed at

--reducing the cost of solar cells from $50 a2 watt to
a cost range of $0.35 to $0.50 a watt by 1979 and
from $0.10 to $0.30 a watt by 1986,

--determining the design for a central power station
by 197y,

--initiating testing on a system which can be built

into homes to provide 1 kilowatt or electricity at
$0.15 a kiiowatt-hour,

12
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10
11

13
14
15
16

Program area

Resource assessment

Coal and shale mining

Fuel transportation, dis-
tribution, and storage

Energy transportation, dis-
tribution, and storage

Panels 3 and & combined

Coal and shale processing
and combustion

Conversion techniques

Advanced oil and gas pro-
duction from fossil fuels

Geothermal

Solar and other energy
sources

Fission reactors

Fusfon energy

Conserv.tion

Advanced transportation

Eavironment

Multidirectional regesrch

Systems analysis

Synthetfc fuels ploneer
program

Manpower development

Increase of recom-
rmnding recom= weaded FY 1975

Actuyal Expected wnended 1n Dec. 1, funding over
funding funding 1973, report expected ¥Y 1974
FY 1973 FY 1574 FY 1975 funding
(note &) {note a) (note a) Actual Percent
{(oillions)
$ 7.2 $ 8.3 $ 20,0 $ 11.7 141.0
5.9 9.9 45.0 35.1 354.5
(®) (b} - - -
(b} ) - - -
5.8 6.5 27.0 20.5 315.4
78.5 134.8 230.0 95.2 70.6
19.5 33.3 66.3 33.0 99.1
12.8 11.2 31.7 20.5 183.0
3.8 11.1 40.0 28.9 260.4
4.2 13.2 32.5 19.3 146.2
395.8 517.3 731.7 214,48 41.4
74.8 98.7 €145.0 46.3 46.9
6.8 15.5 19.9 4.4 28.4
19.8 22.7 73.0 50.3 221.6
() (b) 105.9 105.9 -
(b} %) 43.0 43,0 -
5.3 6.8 10.0 3.2 47.1
(b) (b} 100.0 100.0 -
(b) (b} 5.0 s.0 -
$640,2 $829.2 $1,726.0 $836,7 T $4.1

eFigures for fiscal years 1973, 1974, and 1975 are from the Dec. 1, 1973, report. They reflect the
information the AEC Chairman’s staff had availsble while developing the report.

b
Not provided in the Dec. 1, 1973, report.

CThis includes only the civilisn portion of an cngoing lasmer fusion program. Additispal fundg, totaling
$329 millfcn for the 5-year ;eriod, sre included in the vational security section of the AEC budget.
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-=demonstrating the promise of new cell materials by
1979, and

--developing standards and measurement equipment and
facilities by 1977-T79.

The solar energy review panel’s funding recommendations
for the six areas of solar energy research, including
photovoltaic conversion, were as follows:

Areas of solar ’

energy research Minimum Accelerated/orderly
FY 1975 FY 1+75-.739 FY 1975 FY 1975-7¢

{millions)

Heating and cool-
ing of buildings $ 8.1 $ 86.9 $ 17.8 $ 204.3
Solar thermal ’

conversion 15.8 145.1 31.1 275.2
Wind energy con-
version 3.8 26.9 8.5 106.2

Ocean thermal
energy conver-

sion 4.0 1.3 8.6 99.5
Thotovoltaie con-
version . 10.3 57.2 28.3 2uU7.7
Bioconversion 8.5 52.5 12.1 123.8
Total - $50.5 $409.9 $106.1 $1,056.7
Whan the overview panel recommended -hat solar energy

te funded at $200 million, rather than at the higher levels
the solar energy review panel reccmmended, ERU directed the
solar energy-review panel chairman to modify his panel’s
original funding recommendations to fit within the $200 mil-

ion program. The chairman of the solar energy review
panel--the Assistant Director for kesearch Applications at
the National Science Foundation--told us that, in redoing
the review panel’s funding recommendations, he had used as a
guide a budget which the National Secience Foundation had
previously developed for fiscal yvears 1974-78, which is
shown below.

14
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Areas of solar energy research FY 1975 FY 1974-78
(millions}
Heating and cooling of bulldings $ 6.0 $ 27.6
Solar tuermal conversion 8.2 42.0
Wind energy conversion 1.7 21.3
Ocean thermal energy conversion 1.9 30.8
Photovoltaic conversion 5.9 44 .8
Bioconversion 5.5 26.0
Total 27.9 192.5

The review panel chairman said he had modified the

National Science Foundation’s budget by increasing funds for
hpafwnw and r-nnhna of hn-Hancq and wind energv conversi

nn
............................. L eJ WIS L JaANVIE g

in keeping with the prlorities which the review panel had
estaolished for these two areas because of their potential
to contribute to energy supply in the short term. He said
he had decreased funding for other solar research to reflect
the review panel’s priorities while keeping within the

$200 million limit the overview panel had established.

The funding levels for the six areas of solar energy
research presented in the December 1, 1973, report are as
follows:

Areas of solar energv research FY 1975 FY 1975-79
(miliions)

Heating and cooling of buildings $12.8 $ 50.0
Scolar thermal conversicn 5.0 35.8
Wind energy conversion 6.2 31.7
Ocean thermal energy ccaversion 1.9 26.6
Photovoltaic conversion 4.2 35.8
Bicconversion _2.4 ._20.4
Total $32.5 $200.0

PUBLIC_ACCESS TO SOLAR ENERGY
REVIEW PANEL 'S RECOMMENDATIONS

This section deals with (1) AEC’s treatment of solar
energy in its reactor environmental impact statements, (2)
the avallabillty of the solar energy review panel’s report
in AEC’s public document room, and (3) the availabiliity of
the report from AEC’s Oak Ridge, Tennessee, Technical Infor-
mation Center.
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Treatment of solar energy in AEC’s

environmental impact statements

The Environmental Policy Act of 19569 (42 U.S.C. 2332)
requires AEC to develop statements assessing the environ-
mental impact of nuclear reactors. The act also requires
AEC to discuss in these statements reasonable alternat?ves
which are avallable to meet the projected electricity demand
which the proposed reactors are to satisfy.

There are two classes of nuclear reactors for which
environmental impact statements must be prepared:
present-generation reactors, such as light water reactors,
and experimental reactors, such as breeders, which are still
under development. AEC’s regulatory organization prepares
the environmental impact statements for the presert-
generation reactors. AEC’s General Manager organization has
prepared impact statements for experimental reactors.

According to an AEC regulatory official, AEC interprets
the act as requiring AEC to treat, in its impact statements,
only those alternatives which it considers viable. Since
AEC regulatory has concluded that solar energy is not a
viable alternative to present-generation nuclear reactors,
it has not provided a detailed analysis of solar energy in
its consideration of alternative powerplants. In the 13
draft and final light water reactor--present-generation
raactors--impact statements AEC regulatory issued between
December 1, 1973, and April 31, 1974, solar energy is either
not +entioned or mentioned merely as a future source of
ernergy along with several other alternatives, such as fusion
and tidal energy.

In March 1974 the AEC General Manageir issued, for
comment by interested parties, 2 draft impact statement for
the liquid metal fast breeder reactor--a new class of
reactors scheduled for commercial application in the late
1980s.

The draft environmental impact statement, issued for
the entire liquid metal fast breeder reactor program rather
than for a single reactor, discussed solar energy in the
section dealing with alternatives. AEC discussed the
projected impact that solar energy wculd have on total
energy supply. Although the draft environmental impact
statement mentioned the solar energy review panel’s report
in its treatment of solar energy, the statement did not cite
any information from the review panel’s reports.

16
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The draft environmental impact statement concludes
that: )

"The outloct appears to be that sclar energy has
little potential as an economiecal, major source

of zlectricity for several decades. 1In, fact, the
only proposed sclar application that potentially
could play a significant energy role in this cen-
tury is as thermal energy for buildings. Although
this use could be important, the impact on total
electrical production is likely to be minor, at
least until the year 2000, Thus, the conclusion is
drawn that the uses of sclar energy will not mate-
rially reduce the r<zed for alternative electrical
energy sources in .ne foreseeable future.!

The .eview panel’s r-nort points out that the wide-
spread application of solar energy could helb foward
increasing our future energy supplies. The panel report,:
states that:

"Tne geoal of the Solar Energy Program is to
develop and demonstrate economically competi-
tive and environmentally acceptable Solar Energy
Systems at the earliest practical time. For
each of the six subprograms, (1) Heating ang
Cooling of Buildings, (2 Solar-thermal Conver-
sion, (3) Wind Energy Conversion, (4) Ocean-
thermal Conversion, (5} Bioconversion, and (6)
Photovoltaic Conversion, the objective is to
develop proof-of-concent experiments and
demonstration projects which will allow in-
dustry and user agencies to begin the aggres-
sive commercialization of each of the tech-
nologies thus assuring its widespread - T
technologies it is estimated that 10 to 30% of
the Nation’s required input BTUs can be pro-
vided by solar energy by the year 2000 and as
muct. as 50% by the year 2020."

(See app. III for a more detailed description of the review
panel's projected impact.)

The AEC officials responsible for developing the fast
breedeir reactor program draft environmental impact statement
told us they had not included in the statement a specific
discussion ol' the solar energy review panel 's rep 't because
an AEC member of the solar energy review panel told ‘hem
that, in general, the review panel’s report supported the
conclusions on solar energy in the draft environmental
impact statement. These AEC officials did not ask any solar

17



energy review panel’s non-AEC members whether the review
panel ‘s report supported or contradicted the conclusions on
selar energy in the impact statvement.

We asked seven of the eight! non-AEC members of the
solar energy review panel for their views on the question:
"Is the treatment of solar energy in the draft impact
statement supported or contradicted by the presentation on
solar energy in the solar energy panel report?”

One panel member said that the trezatment of solar
energy in the draft 1mpac§ statement was supported by the
presentation in the panel s report. A second sember said:

"From my brief review of the Draft Environmental
Impact Statement (EIS), it is evident that the
two groups approached the study with different
objectives and different assumptions concerning
future events. Thus, the conclusions and recconm-
mendations are not consistent, nor would I expect
them te be under these c¢ircumstances.®

A third panel member said that he fully concurred with the
second panel member s response.

4 fourth member said:

"Generally, the EIS supports the Subpanel IX Re-
port, but there are sections of the EIS that ap-
pear to distort the potential fer solar energy to
contribute to the nation’s energy supply. The
sections are listed below.

"1) A.5.3.2 Photpvoltaic Conversion

References to solar cnergy proponents are not
defined. W¥While some solar energy proponents

do not present the shortcomings of solar
technology we believe that responsible proponents
do present realistic assessments (e.g. The
National Science Foundation).

"2) A.5.5 Present and Projected Application

The Department of the Interior’s (DOI)
December, 1972 report is based on data that was

10ne member was sn Asia at the time we made our request.
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compiled prior toc evidence being available that
an expanded R&D effort would be taking place

in the solar energy area which could modify the
DOI forecast.

"3) A.5.7.2 External Cost

Since this section is concerned scmewhat with
cost, to mention only gold as a possible
candidate for collector coatings could pos-
sibly be misleading because of the cost connota-
tion associated with gold. Other candidates for
solar collector coatings, probably just as

valid contenders as gold, are hafnium, molyb-
denum, silver, and aluminum.
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Since this section provides the overall assess-
ment of the role of solar energy in the nation’s
energy supply scerario, a more complete pers-
pective could have been portrayed if some of
the areas previcusly nentioned were addressed
here and conclusions drawn. The particular
areas viewed as impacting the nation’s energy
supply but not discussed in this section are
(1) the potential of solar energy for fuel
savings, and (2) the potential of solar energy
for decreasing dependence on foreign sources

of fuel."

A fifth member said:

"# % # Tn my judgement there is no clear cut
unqualified answer. First the solar state-of-
the-art is insufficient to prove or disprove eco-
nomie feasibility. Thus, conclusions regarding
the future usefulness anc¢ timing of terrestrial
applications of solar energy have te be largely
judgemental. Secondly, the two documents were
prepared with different, and in a sense, gcon-
flicting end purposes in mind. The subpanel

IX report was prepared by solar energy pro-
tagonists and was aimed at justifying and ex-
plaining a proposed major new program effort

in all phases ¢f solar energy. On the other
hand, the impact statement was prepared by
nuclear protagonists and was aimed at assess-
ing alterrate approaches to the LMFBR [liquid
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metal fast breeder reactor] concept for elec-
tric power generation only. The combination
of meager data and different end purpose has
resulted in two dccuments which could give
quite different impressions to the reader.
One could say that the subpanel IX report

is optimistic and the impact statement is
pessimistic with both drawing on mostly the
same basic information.

"Bearing the above background information in
mind, I believe it fair to say that the impact
document does not support the subpanel IX re-
port and that further, it is not reasonable to
expect such support until there is convincing
evidence that practical systems can be built.
If such were the case a major terrestrial solar
energy R&D program as advocated by the subpanel
IX report would unot be needed.®

A sixth menmber said "The treatment of solar energy in
the LMFBR EIS zppears to be somewhat ‘out of date’ with
current approaches to the utilization of solar energy and
should be updated."

4 seventh member =aid:

"The Draft presents factual, historical and
technical information on each of the various
solar energy systems. This information is
supported by the information presented in the
Sub-Panel IX report. However, I find the
viewpoint expressed in the Draft of the LMFBR
Impact Statement to be more pessimistic zbout
the potential of solar energy systems than the
viewpoint expressed in the Sub-Panel IX Report.
For this reason, in direct answer to your
question, I conclude that the Draft is generally
not supported but is contradicted by the presen-
tation of solar energy in the Sub-Panel IX Re-
port.

"At present, the future costs and rate of growth of
solar energy are uncertain. For this reascn, the
future prospects for solar energy are a matter of
opinion, the range of opinion extending from highly
optimistic to highly pessimistiec. The report of
Sub-Panel IX is on the optimistic side, and the
AEC’s Draft takes a pessimistic view. Neither

view can be evaluated as right or wrong. The

20
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technology program planned for solar energy will
at a later date permit evaluation of the true
potential of solar energy."

Availability of solar energy
review panel’ s report from

AEC’s public document room

Senator Abourezk’s solar energy researchers and a

‘member of the Senator’s staff told us they had had problems

getting the solar energy review panel’s report from AEC.
They explained that on at least twc occasions in the week
preceedinyg rcuruary 20, 1974, they tried to get a copy of
the report from AEC's public document room but were told by
AEC employees there that such a report was not in the roon.
In a February 20, 1974, letter to AEC, Senator Abourezk re-
quested a study in AEC s possession entitled "The Solar
Energy Subcommittee Report" under the provisions of the
Freedom of Information Act (5 U.S.C. 552). 1In a March 1,
1974, letter, AEC told Senator Abourezk that the report it
believed he referred to in his February 20 ietter was one cof
16 subpanel reports prepared for the Chairman’s overview
committee s use in developing a2 report the President re-
quested to recommend an integrated ener~v R&D program for
the Nation. A copy of that report was cuclosed with the
letter.

We talked to various people in AEC and reviewed avail-
able documents to establish when the 16 technical rev ew
panels” reports arrived at the public document room. The
Administrative Director of ERU had documents ir-dicatirg that
he had sent 4 copies of each of the 16 subpanel reports to
the AEC headquarters library on December 14, 1073, He said
he had orally instructed the librarian to hold the reports
until he found out from the Chairman’s office whether the
reports should be made public. The Administrative Director
told us he received approval from the office of the chair-
man on December 26, 1973, to release the report. He said he
had orally directed the librarian on that date to send a
copy of the 16 reports to the public document room.

Although the public document room’s staff told us that
the 16 review panels’ reports had been in the document room
since about December 28, 1973, they could not determine
precisely when they arrived because the reports were not
date stamped or logged in on a list of accessions, although
they should have been.

21



The public document room’s staff had documents indicat-
ing that, as early as January 3, 1974, they had made avail-
able several review panel reports to several individuals
representing industry and State and local governments. They
did not, however, have any documents indicating that they
had made the solar energy review panel’s report available.

We talked to all the public document room’s stzff mem-
bers who dealt with in-person requests from the publie.
None could remember ever not providing the solar energy
review panel’s repcrt to anyone who asked for it. 1In
commenting on the problem the Senator’s staff had in
obtaining the sclar energy review panel’s report from the
document room, a clerk told us he remembered someone from
the Senator’s office coming to the public document room to
see the report and he also remembered making it available to
him for review on the premises.

Senator Abourezk asked us to look into a magazine
article which reported that a clerk in AEC’'s public document
room had said that he remembered giving a copy of the solar
energy review panel report to a member of the Senator’s
staff. A1l the members of the public document room’s staff
who deal with in-person requests told us that they had not
talked to any reporters on this subject.

According te an AEC study of the public document room,
the list of accessions on which the review panzl’s reports
should have been recorded is frequently used and relied upon
by the public to obtain information. For certain documents,
this list of accessions - is the cnly record that these
documents are in the room.

In several meetings between April 29 and August 21,
1974, the chief of the public document room explained to us
why the 16 review panel’s reports were not date stamped or
recorded on the accession list, as follows.

The 16 subpanel reports were received at the public
document room a day or so before December 28, 1973, in
two boxes without any instructions as to what should be
done with them or any indication of who had sent them.
The reports were not the usual type of material sent to
the public deccument room, and none of the employees
then available was certain that these 16 volumes of re-
ports had not been sent to the public document room in
error. (Qccasionally mail-handling errors result in
documents” being received at the public document room
that must be redirected. At the time it was thought
that this might also be the case with these 2 boxes of

22

L.



[

’ @E{g’? EJ el ol AVAABLE

*6 volumes.) Because of the above, the 16 reports were
not date stamned or logged in on the actual date they
were received.

Cpmptimg hatween the time the reports arrived in the
public document room and December 28, 1973, an AEC
employee (the chief could not recall the name of this
employee or the AEC division he represented) telsphoned
the chief of the public document room and stated that
the 16 suipanel report volumes should be made avail-
able for public inspection. Immediately after this
teleph...€¢ message, the chief told the clerk on duty

to place the 16 volumes on the shelf for public access,
and he turned his attention to other immediate prob-
lems. The chief could nct recall precisely why they
had not been date stamped and logged in on the date

of the telephone message since it was the clerk’s
normal practice to do this. He explained, however,
that there was only one clerk in the document room

on that day and that the room was experiencing a
rather heavy workload on that day and that, because

of these reasons, the clerk most likely had simply
failed to date stamp them or to log them in.

Sometime around 4 p.m. on Sunday, March 31, 1974, an
individuzl in the Office of the Secretary of AEC

called the chief at his home and asked whether the 6
subpanel reports were on file in the public document
room and when they had been received. From his
personal knowledge, the chief said they were on file

‘n the public¢ document room for public access, The
caller asked the chief to verify the date of place-
ment in the public document room and to give this
information to an individual in the Office of the
Chairman, AEC, the following morning (Monday, April 1,
1974). After checking the following morning, the

chief became aware that the panel reports were not date
stamped or logged in on the accession list. He said
that the reports had not been logged in at that time
(April 1, 1974) because he felt that either backdating
the receipt of the reports (on the accession list and
stamping the date on the reports) or logging them is as
of the day they were notified to make them available
for public inspection would not be proper because it

"“could appear that the public document room records had

been altered to correct a simple original omission.
For the same reasons, neither he nor his clerks had
date stamped the reports or logged them in on the
accession list after we brought this matter to his
attention on April 18, 1974.
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The reports were not logged in until we brought the
omission to the attention of the Assistant Secretary for the
Commission ou May 21, 1974. On May 22 he directed the chief
of the publiec document room to log in the reports. The re-
ports were logged in on May 23 with the following notation.

"This mat- ial was received in the AEC public
document room prior to December 28, 1973, but
through an oversight was not stamped in or re-
corded in the daily accession list of documents
heretofore. The daily accession list for Decem-
ber 28, 1973, has been amended accordingly."

After finding that the review panel reports had not
been logged in when they should have been, we checked to see
whether this situation was unique. It was not. Of 17
documents we checked, 6 had not been logged in that should
have been. The chief of the document room agreed that the
six documents should have been listed on the accession list
and could not explain why they were not. The document room
chief told us that there were no written procedures for
operating the document room, including logging in material.

We discussed the lack of procedures and the unlogged
documents with the Assistant Secretary of the Commission.
His office is responsible for operating the document room.
The Assistant Secretary said he was aware of the problems in
operating the document room and that (1) in October 1973 a
special consultant had started reviewing the operation of
the public document room and (2) in June 1974 AEC contractad
with a private companv to develop a filing system that wouid
give the public more ready access to the material. The
Assistant Secretary said also that AEC was developing
standard operating procedures fur the document room.

As a result of the problems the Senator’s staff had in
obtaining material from the public document room and the
problems which we pointed out in the room”s operation, the
Assistant Secretary directed the chief of the document room
to immediately develop and follow interim operating
procedures. The Assistant Secretary also directed document
room personnel, until AEC receives the results of the
contract study on the document room, to log in all incoming
material and to attempt to log in all material which should
have been logged in.
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Availability of solar ener
review panel 3 report from the
Cak Ridge Technical Information Center

The Oak Ridge Technical Information Center’'s mission is
to arrange and assist in transferring technical information
from multiple points of origin to multiple points of use.

It carriers out this mission by publishins Nuclear Science
Abstracts which provide the only comprehensive abstracting
and indexing coverage of international nuclear science
literature. An Oak Ridge Techiical Information Center of-
ficial said that the Information Center received 2 set of
review panels’ reports sometime before January 14, 1974.

An Infurmation Center official told us that, because of
problems in cbtaining clear copies of the report, the solar
energy review panel’s report was not available to the public
through his organization until May 15, 1974, and the other
15 reports were not available until May 31, 1974.

The chief of the AEC library explained to us why
reprciucible copies of the 16 review panels” reports had not -
been sent to the Oak Ridge Technical Information Center. He
told us that in an October 1973 meeting he explained to
someone involved in developing the report (he could not
remember the person’s name) that copies of the review
panels’ reports should be made available to the Information
Center. He further explained that the reports sent to the
Information Center should be clear and reproducible. ERU’s
Administrative Staff Director sent the library several sets
of the 16 panel’s reports and instructed him to send a set
to the public document roon.

The chief of the AEC library said he had not checked
whether the set of reports which the library sent the Infor-
mation Center met AEC regulations for clarity, because (1)
he had explained in the October 1973 meeting that the Infor-
mation Center required clear copies and (2) it was not his
usual practice to check the clarity of reports being sent to
the .information Center because AEC regulations placed this
recuirement on the organizations responsible for developing
th: reports. He said he had sent the set of reports to the
Insormation Center without knowing that some of them were
not clear enough to reproduce.

The Administrative Staff Director told us that when he
sent the review panels’ reports to the library he had in-
structed the library to put copies in the public document
room. He was unaware that the library would send copies to
the Information Center.
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He told us that he had sent reproduced sets of reperts
to the library because these were all that were available to
him. The chairmen of the review panels kept the originals
and sent the Administrative Staff Director copies which were
then used to make other copies for the people working on the
report.

The Administrative Staff Director said that he found
out from the Staff Assistant to the Chairman that there was
public interest in the review panels’ reports and that they
should be made available to the public through the document
room.
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CHAPTER 3

SCOPE OF REVIEW

To develop the information needed to answer Senator
Abourezk s request, we held discussiorn with (1) members of
the AEC Chairman’s staff who directed the development of the
Nation’s Energy Future report, (2) AEC and other Federal
employees who participated in various stages of the develop-
ment of the report, (3) the Congressional Relations Staffs
of AEC and the National Science Foundation, (4) the AEC
divisions responsible for developing the environmental
impact statements for the liquid metal fast breeder reactor
and for the light water reactors, (5) the staff of AEC’s
public document room, and (6) members of the solar energy
review panel.

We also reviewed (1) the AEC Chairman’s report, "The
Nation’s Energy Future," the 16 review panels” reports that
contributed to it, and other documents and transcripts of
testimony developed in preparing the report, (2) that
portion of the draft liquid metal fast breeder reactor
¢environmental impact statement dealing with solar energy,
and (3) the solar energy sections of ail light water reactor
impict statements issued between December 1, 1973, and April
1974.
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APPENDIX I

BRIEF DESCRIPTIONS OF THE SIX AREAS
OF SOLAR ENERGY RESEARCH

Heating and cooling of buildings

Water is heated by solar radiation as it flows through
special panels which can be part of the roof of a building
or constructed on or near a building. The heated water is
used to heat or, with further processing, ccol the building
and to provide its hot water. The technique can be used in
institutional, industrial, and residential buildings.

Solar thermal conversion

Solar radiation brings a liquid to a boil which pro-
duces steam which drives a turhvine to generate electricity.
Space heating of buildirgs is a potential byproduct of the
process.

Wind energy conversion

Machines, such as windmills, extract energy from the
wind to produce electricity.

Bioconversion

Energy is created by one of three methods: (1) the
conversion of organic wastes, (2) the production and com-
bustion of materials, such as trees, grasses, water plants,
and algae, and (3) the production of hydrogen by photo-
synthetic and other photochemical processes.

Ocean thermal energy conversion

The natural temperature difference between the sun-
heated surface and the deeper cold water of oceans could be
used to operate a heat engine which produces electricity.
The warm surface waters would be passed through heat ex-
changers which boil a fluid, such as propane or ammonia, to
drive huge turbines coupled to generators. The cold deeper
water would be pumped up and circulated through the heat ex-
changers to condense ihe working fluid.

Photovoltaic conver.iion

Selar energy is converted directly to electricity in
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APPENDIX I

'solar cells. The principle used is that, in some
s0lid-state material--i.e., silicon and cadmium--light
absorption generates free electrical charges. The
types of electric plants that would use this process
include (1) power units for buildings, {(2) terrestrial
central power stations, and {3) central power stations
orbiting the earth.
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APPENDIX III

SOLAR ENERGY REVIEW PANEL'S PROJECTIONS

OF THE IMPACT OF THE SIX AREAS OF SOLAR EWERGY

TECHNOLOGY ON ENERGY PRODUCTION

HEATING AND COOLING OF BUILDINGS

1.

2.

Could have a variety of commercial products in the
marketplace by about 1979.

Could supply approximately 30 percent of the eneragy
needed for heating and cooling of buildings by 2000
and 50 percent by 2020.

SOLAR~-THERHMAL CONVERSION

1.

2.

Cculd have systems in ccemmercial :pplication in 1983-
88 time frame at the earliest.

Could provide 40,000 megawatts of electricity by 2000
and ultimately could supply 30 percent of the Na-
tion's electrical energy and 50 psrcent of the Na-
tion's energy feor residential, commercial, and
industrial needs.

WIND-ENERGY CONVERSION

1,

2.

Could operate a cost effective 10 megawatts of elec-
tricity system by 1979.

Could demonstrate a 100 megawatts of electricity sys-
tem by 1981.

Could be made to increase the Nation's electrical
capacity from 3 x 10° kilowatt-hours a year in 1981

to 10° kilowatt-hours a year in 1985, to 10*? kilowatt-
hours a year in 1930, to 1.5 x 10'? kilowatt-hours a year
by 2000, depending on the system costs achieved by this
technology compared to the costs of fossil and nuclear fuels
and plants and social pressures for a cleaner environment
and more energy.

BIOCONVERSION

1'

Could demonstrate conversion plants of up to 100 tons
a day capacity as well as developing high-vield enerqy
crops by 1980.
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2. Could have production of hydregen by photosyn-
thetlc and biochemical methods by 19%80.

3. Could have an eventual p’oductlon capability
range as high as 50 percent of the current gas

requirement.

OCEAN THERMAL-ENERGY CONVERSION

1. Couldldemonstrate the practzcél feasibility of
converting ccean thermal ene:gy into electrzcxty

by. 1985.

PEHOTOVOLTAIC CONVERSION

1. Produce economically competitive (cost of 10 mills‘

per kilowatts per hour) electric power by 1990.
2. Produce more than 7 percent of the required U.S.
electrical generating capacity by 2000.

3. Cltimately provide 10 to 20 percent of the Na-
tion's electrical power regquirementr,
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UNITED STATES
ATOMIC ENERGY CCMMISSION

WASHINGTON, D.C. 20545

SEP 23 1974

Mr. Henry Eschwege

Director, Resources and
Economic Development Division

U. S. General Accounting Office

Dear Mr. Eschwege:

SUBJECT: GAO DRAFT REPORT, "INFORMATION ON CERTAIN
MATTERS PERTAINING TO SOLAR ENERGY IN THE
AEC CHATRMAN'S REPORT, 'THE NATION'S
ENERGY FUTURE'"

This wiil confirm for your records that I have reviewed the
subject draft report. The report was also reviewed by
senlor staff of AEC.

I appreciate the opportunity to review the draft report and
your consideration of our comments which were directed
primarily toc a more complete treatment of the subject matter
in the "digest" cof the report. I have In mind particularly
(1) the disclosure of the need on the part of the overview
panel to make significant reductions in the review panels’
funding requests in order to meet the Presidential constraint
of a $10 billion Federal energy R&D program and {(2) the dis-
closure of the changes I personally made from the overview
panel's funding recommerdations involving primarily reductlons
of $600 million in nuclear R&D areas and increases of an equal
amount in non-nuclear RED areas.

Sincerely &
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