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94tix CongrEss | HU'SE OF REPRESENTATIVES REerorr
1st Session No. 94-294

AUTHORIZING APPROPRIATIONS FOR THE ENERGY RESEARCH AND
DEVELOPMENT ADMINISTRATION FOR FISCAL YEAR 1976 AND FOR
THE TRANSITION PERIOD ENDING SEPTEMBER 30, 1976

JuNE 13, 1975.—Committed to the Committee of the Whole House on the State
of the Union and ordered to be printed

Mr. Price, from th~ Joint Committee on Atomic Energy and
Mr. Teacug, from the Committee on Science and Technology,
submitted the following

JOINT REPORT

together with
ADDITIONAL VIEWS
[To accompany H.R. 3474]

The Committee on Science and Technology and the Joint Committee
on Atomic Energy, having considered H.R. 3474, a bill to authorize
appropriations for the Energy Research and Development Administra-
tion for fiscal year 1976 and for the transition period ending Septem-
ber 30, 1976, hereby report favorably thereon, with an amendment, and
recommend that the bill, as amended, do pass.
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This lengthy publication was not digitized. Please contact the Gerald R. Ford
Presidential Library or the government documents department of a local library to
obtain a copy of this item.



Calendar No. 324

SENATE { RerorT
No. 94-332

941 CoNGRESS
1st Session

AUTHORIZING-APPROPRIATIONS FOR THE ENERGY
RESEARCH AND DEVELOPMENT ADMINISTRATION

- FOR FISCAL YEAR 1976 AND FOR THE TRANSITION
QUARTER ENDING SEPTEMBER 30, 1976

JuLy 24 (legislative day, Jury 21), 1976.—Ordered fo be printed

" Mr. CrurcH, from the Committee on Interior and Insular A ffairs,
submitted the following

REPORT

{To accompany S. 598]

The Committes on Interior and Insular Affairs, to which was re-
ferred the bill (S.598) to authorize appropriations to the:Energy
Research and Development Administration in accordance with sec-
tion 261 of the Atomic Energy Act of 1954, as amended, section 305
of the Energy Reorganization Act of 1974, and section 16 of the Fed-
eral Nonnuclear Energy Research and Development Act of 1974,
and for other purposes, having considered the same, reports favorably
flhereon with amendments and recommends that the bill, as amended,

0 pass. :

The Joint Committee on Atomic Energy in Report No. 94-104, dated
February 7, 1975, recommended amending S. 598 by striking all after
the enacting clause and inserting a new text. The Senate Committee
on Interior and Insular Affairs recommends the following additional
amendments to the text of Report No. $4-104.

1. On page 18, delete line 15 and insert the following language:
“(a) For ‘Operating Expenses’, for the following programs, a sum
of dollars equal to the total of the following amounts:
“(1) FossiL. ENERGY DEVELOPMENT.-—
“(A) Coal, $274,973,000.
“(B) Petroleum and Natural Gas, $48,647,000.
«(C) Oil Shale, $25,113,000.
“(2) Sorar Exerey Deveropment.—$96,200,000.
“(3) GroraermaL Exerey DeveLormenT.—$33,870,000.

570107 §mmnl



2
“(4) Apvancep EnNercy SysTEMs RESEARCH.—$68,900,000.
“(5) CONSERVATION RESEARCH AND DEVELOPMENT.—
“(A) Electric Power Transmission, $11,830,000.
“(B) Advanced Automotive Power Systems, $18,000,000.
“ (Cg Energy Storage Systems, $23,100,000.

“(D) End-use Conservation, $31,000,000.

“(E) Improved Conversion Efficiency, $5,000,000.

“(F) Urban Waste Conversion, $30,000,000.

“(6) OrHER PROGRAMS.—$3,107,107,000 of which—

“(A) $31,500,000 shall be available for general new pro-
grams in Environmental and Safety Research and Scientific
and Technical Education in support of Nonnuclear Energy
Technologies;

“(B) $g18,060,000 shall be available for new programs of
Physical Research in Molecular and Materials Sciences in
support of Nonnuclear Energy Technologies; )

“(C) $3,200,000 shall be available pursuant to section 14
and section 16 of Public Law 93-577 as follows: v

“(1) $1,700,000 for the National Bureau of Standards;
“(11) $500,000 for the Counecil on Environmental Qual-
ity;and ,
% (iii) $1,000,000 for the Water Resources Council.”.
2. On page 18, delete lines 21 through 24 and on page 19 delete lines
1 and 2 and insert instead the following language :

“NONNUCLEAR ENERGY DEVELOPMENT

“(1) Nox~yucrLear ENErGY DEVELOPMENT.—

“Project 76-1-a, Clean boiler fuel demonstration plant (A-E and
long-lead procurement), $20,000,000. ' , )

“Project 76-1-b, High Btu synthetic pipeline gas demonstration
plant, $20,000,000. )

“Project 76-1-c, Low Btu fuel gas demonstration plant, $1_5,000,00(’)‘

“Project 76-1-d, Low Btu combined cycle demonstration plant,
$5.000,000, ) ) )

“Project T6-1-e, Fluidized bed direct combustion demonstration
plant, $13,000,000. .

“Project 76-1-f, Five megawatt solar thermal test facility,
$5,000,000. o

“Project 76-1-g, Ten megawatt central receiver solar thermal power-
plant, $5,000,000. .

“Project 76-1-h, Geothermal powerplant (steam), Raft River, Idaho
(A-E and long-lead procurement), $5,000,000. :

“Project 76-1-1, Geothermal powerplant, Buffalo Valley, Nevada,
$5,000,000.”, _ -

3. On page 21, lines 15 and 16 strike “$240,347,000.” and insert in-
stead “$245,347,000.”. '

4. On page 21, after line 16, insert new sections 102 and 103 to read
as set forth below and renumber succeeding sections accordingly.

“Sec. 102. In Srru O1L Suare DeveropmeNT.—(a) The Administra-
tor is authorized and directed in consultation with the Secretary of
the Interior to select an appropriate tract of public land for the dem-
onstration of production of oil from shale by in situ methods.

»
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“(b) Upon selection of the tract, the Secretary shall issue a lease
to the Administrator and the Administrator pursuant to the authority
of the Federal Nonnuclear Energy Research and Development Act of
1974 (88 Stat. 1878; 42 U.S.C. 5901 et seq.) shall invite proposals from
potential non-Federal participants to enter into a cooperative arrange-
ment for the demonstration of in situ production of oil from shale
wherein the Federal share of costs associated with the undertaking
shall include the right to utilize the land included in the lease without
royalties or other consideration : Provided, That the lease shall contain
such terms and conditions for environmental protection and timely and
orderly development as the Secretary shall determine to be in the pub-
lic interest.

“(c) The Administrator is hereby authorized to select and enter
into a cooperative arrangement with an appropriate non-Federal en-
tity for the purpose of performing necessary tests and pilot operations
and ultimately for the demonstration of in situ production of oil from
shale upon the tract selected pursuant to subsection (a) of this sec-
tion with the objective of achieving a demonstration of a commercial-
size facility capable of producing 30,000 barrels per day or more and
operating as a demonstration facility for at least one year. The Ad-
ministrator is authorized to transfer the lease to the non-Federal
participant for continued commercial production at the conclusion of
the demonstration phase: Provided, That such transfer shall be on
such terms and conditions as the Administrator may have negotiated
with the non-Federal participants. -

“(d) Upon selection of a cooperative arrangement pursuant to this
sectlon, the Administrator shall transmit a detailed report to the Con-
gress describing the agreement and setting forth the schedule for the
demonstration.

“(e) Nothing in this section shall be construed as preventing the
Secretary or the Administrator from pursuing alternative means for
encouraging demonstrations of in situ production of oil from shale.

“Sec. 103. LoaN GUARANTEE PrograM ForR SyNTHETIC FUBL~—(8)
It is the purpose of this section to—

“(1) assure adequate Federal support to foster a joint govern-
ment and industry demonstration program capable by 1985 of
producing synthetic fuels from coal and oil shale equivalent to
at least one million barrels of oil per day, and to assure adequate
financial support to those enterprises seeking to employ renewable
energy sources to generate power or heat on a commercial scale;

“(2) authorize loan guarantees for the construction and opera-
tion of commercial facilities for the conversion of domestic coal
and oil shale into synthetic fuels and for the construction and
operation of facilities deriving energy from renewable sources;
and

“(3) further the national energy policies enunciated in the
Federal Non Nuclear Energy Ressarch and Development Act
of 1974 (88 Stat. 1878; 42 Usg% 5901 et seq.). .

“(b){(1) The Administrator is authorized, in accordance with the
provisions of this section, section 7 of the Federal Non-Nuclear En-
ergy Research and Development Act of 1974 (88 Stat. 1878; 42 U.S.C.
5901 et seq.), and such rules and regulations as he shall prescribe,
and after consultation with the Secretary of the Treasury, to guar-
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antee and to make commitments to guarantee the payment of interest
on, and the principal balance of, bonds, debentures, notes, and other
obligations issued by or on behalf of any person for the purpose of
financing the construction and operation of (A) commercial facilities
for the conversion of domestic coal and oil shale into synthetic fuels,
including but not limited to, such synthetic fuels from coal as high-
Btu gaseous fuels compatible for mixture and transportation with
natural gas by pipeline, low-Btu gaseous fuels suitable for boiler use
in compliance with applicable environmental requirements, liquid
fuels for transportation uses, and petrochemicals; and (B) facilities
to generate power or heat in commercial quantities utilizing as their
energy source direct solar, wind, ocean thermal gradient, biocon-
version, or geothermal resources: Provided, That the outstanding in-
debtedness guaranteed under this section at no time shall exceed
$6,000,000,000: Provided, further, That up to $2,500,000,000 of guar-
antees shall be available for projects to produce high-Btu gaseous
fuel 1c;ompeu;ible for mixture and transportation with natural gas by
pipeline.

%(2) An applicant for a loan guarantee under this section shall
provide evidence in writing to the Administrator in such form and
with such content and other submissions as the Administrator deems
necessary to reasonably protect the interests of the United States.
Each guarantee and commitment of guarantee shall be extended in
such form, under such terms and conditions, and pursuant to such
regulations as the Administrator deems appropriate. .

%(3) The Administrator is authorized to approve any modification
of any provision of a guarantee or a commitment to guarantee such
an obligation, including the rate of interest, time of payment of in-
terest or principal, security, or any other terms or conditions, upon
a finding by the Administrator that such modification is equita le,
not prejudicial to the interests of the United States, and has been
consented to by the holder of such obligation. .

%(c) The Administrator shall guarantee or make a commitment
to guarantee under subsection (b) only if— .

%(1) the Administrator is satisfied that competition among
private entities for the construction or operation of the system
or component to bedai%isted under this section will be in no
way limited or precluded; ..

“ka) the Segretary of the Treasury and the Administrator
are satisfied that the financial assistance applied for is neces-
sary to encourage financial participation by private lenders
or investors;

%(3) the amount guaranteed does not exceed 75 per centum
of the total proiect cost of the facility assisted provided that dur-
ing the period of construction the guaranteed amount may exceed
75 per centum of such project costs until the construction of

the facility is completed as determined by the Administrator;

and .
“(4) the Administrator has determined that there will be a
continued reasonable assurance of full repayment. Lo
“(d) No guarantee or commitment to gunarantee an obligation
entered into by the Administrator pursuant to this section shall be

-
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terminated, canceled, or otherwise revoked, except in accordance with
reasonable terms and conditions prescribed by the Administrator. Such
a guarantee or commitment to guarantee shall be conclusive evidence
that the underlying obligation is in compliance with the provisions
of this section and that such obligation has been approved and is legal
as to principal, interest, and other terms. Such a guarantee or com-
mitment shall be valid and incontestable in the hands of a holder as
of the date when the Administrator entered into the contract of guar-
antee or commitment to guarantee, except as to fraud, duress, mutual
lxlnilséake of fact, or material misrepresentation by or involving such

older. ,

“(e) (1) - If there is a default by the obligor in any payment of
interest or principal due under an obligation guaranteed by the Ad-
ministrator under this section and such default has continued for sixty
days, the holder of such obligation or his agents have the right to de-
mand payment of such unpaid amount from the Administrator. Within
such period as may be specified in the guarantee or related agreements,
but not later than forty-five days from the date of such demand, the
Administrator shall promptly pay to the obligee or his agent the un-
paid interest on and unpaid principal of the obligation guaranteed
by the Administrator as to which the obligor has defaulted, unless
the Administrator finds that there was no default by the obligor in
the payment of interest or principal or that such default has been
remedied. A

“{2) If the Administrator makes a payment under paragraph (1)
of this subsection, he shall have all rights specified in the guarantee
or related agreements with respect to any security which he held
with respect to the guarantee of such obligation, including, but not
limited to, the authority to complete, maintain, operate, lease, sell, or
otherwise dispose of any property acquired pursuant to such guarantee
or related agreements.

“(8) If there is a default under any guarantee or commitment to
guarantee an obligation, the Administrator shall notify the Attorney
General, Upon such notification, the Attorney General shall take
such action against the obligor or any other parties liable thereunder
as is, in his discretion, necessary to protect the interests of the United
States. The holder of such obligation shall make available to the
Unrited States all records and evidence necessary to prosecute any such
suit.

“(£) (1) The Administrator is directed to submit a report to phe
Congress within ninety days of the enactment of this section setting
forth his recommendations on the best opportunities to implement a
program of Federal financial assistance with the objective of dem-
onstrating production of the equivalent of one million barrels of oil
per dav by synthetic fuels processes by 1985 utilizing the authority
set forth in this section and other forms of Federal assistance provided
for in the Federal Non-Nuclear Energy Research and Development
Actof 1974 (88 Stat. 1878; 42 U.S.C. 5901 et seq.).

“(2) The Administrator is directed to submit a full and complete
report on each proposed guarantee or commitment to guarantee pur-
suant to this section to the appropriate committees of the Congress
and such guarantee or commitment to guarantee shall not be finalized
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| i i i jor to the expiration of
under the authority granted by this se(;gox(ia};}),ron to the X nce

inety calendar days (not including a v
ginte’hz Congress is }1710t in session because of an adjournment of more

i ] ich the
han lendar days to a day certain) from the date on whic |
Klgrrrllitr}:its‘giact%r’s rep(i)gty(t)ﬂ tge propgsed guarantee or commitment to
i eive e Congress.

‘?E ar)ltgl“aﬁ::: Cis heregy au!&hor,',igzed such funds as necessary to carry

out the purposes of this section.”.
e 21, line 19 strike “(1),”. ' .

g 8?1 %Zire 2§, delete line 11 and insert instead the follown;g‘; -

“(a) For ‘Operating Expenses’, for the following program ,
of dollars equal to the total of the following amounts:

“(1) FOSSIE EI{E;E; ]2]59\616160PMENT.———

“(A) Coa ,000.

“EB% Petr(’)leur;l$anc1 (?'(a),ggral gas, $13,480,000.

« Qil shale, $6,540,000.

“(2) (S?)I),AR Enerey DeveLopMENT.—$24,300,000.

“(3) GroTHERMAL ENERGY DeveLopMENT.—$4,425,000.
“(4) Apvancep ENEReY SystEMs.—$15,460,000.

“(5) CONSERVATION RESEARCH AND DEVELOPMENT.—

“(A) Electric Power Transmission, $2,673,000.

“(B) Advanced Automotive Power Systems, $4,500,000.

“(C) Energy Storage Systems, $5,500,000.

«(D) End-use Conservation, $8,000,000.

“(E) Improved Conversion Efficiency, $1,250,000.

“(F) Urban Waste Conversion, $7 ,500,000.

(6) Ormer ProGrams.—$951,308,000 of which—

“(A) $7,875,000 shall be available for general new p_I;i)-
grams in Environmental and Safety Research and Scientific
and Technical Education in support of Nonnuclear Energy
Technologies; ) : ;

“(B) $4,500,000 shall be available for new programs o
physical research in molecular and materials sciences In sup-
port of nonnuclear energy technologies; ) .

“(C) $800,000 shall be available pursuant to section 1
and section 16 of Public Law 93-577 as follows:

“(i) $425,000 for the National Bureau of Standards;
“(ii) $125,000 for the Council on Environmental
Quality; and -
“(iii) - $250,000 for the Water Resources Council.”
7. On page 28, delete lines 17 through 22 and insert the following:

“NONNUCLEAR ENERGY DEVELOPMENT

“(1) NoNNUCLEAR ENERGY DEVELOPMENT.—

“Project 76-1-a, Clean Boiler Fuel Demonstration Plant (A-E and
Long-Lead procurement), $8,000,000. ]

“Project 76-1-b, High Btu synthetic pipeline gas demonstration

lant, $5,000,000. )
P “Pr(;$je,ct 76-1-c, Low Btu fuel gas demonstration plant, $3,750,000.
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“Project 76-1-d, Low Btu combined cycle demonstration plant,
$1,250,000.

“Project 76-1-e, Fluidized bed direct combustion demonstration
plant, $3,250,000.

“Project 76-1-f, Five megawatt solar thermal test facility,
$1,250,000. ‘

“Project 76-1-g, Ten megawatt central receiver solar thermal power-
plant, $1,250,000. .

“Project 76—1-h, Geothermal powerplant (steam), Raft River, Idaho
(A-E and long-lead procurement), $1,250,000.

“Project 76-1-i, Geothermal powerplant, Buffalo Valley, Nevada,
$1,250,000.”.

8. On page 29, line 9, strike “$58,926,000,” and insert instead
“$60,176,000.”.

9. On page 29, line 12, strike “(1),”.

10. On page 30, after line 23, insert a new section 301 to read as
shown below and renumber succeeding sections accordingly :

“Skec. 301. The Administrator, through reprograming, may increase
any program prescribed in paragraphs (1) (A) through (5) (E) and
6 (A), (B), (C), inclusive, of subsection 101(a) and paragraphs (1)
(A) through (5) (E) and 6 (A), (B), (C), inclusive, of subsection
201(a) and the capital equipment for the above programs as provided
in section 101(b) (12) and section 201(b) (6) : Provided, That no pro-
gram may, as a result of reprograming, be decreased by more than
10 per centum : And, provided further, That no proposed reprograming
action shall be effective unless (A) a period of fifteen legislative days
has passed after the Administrator has transmitted to the President
of the Senate, the Speaker of the House of Representatives, the Com-
mittee on Interior and Insular Affairs of the Senate, the Committee
on Science and Technology of the House of Representatives and the
Appropriations Committees of the Senate and the House of Repre-
sentatives a written notice of the proposed reprograming actions, and
(B) no such committee before the expiration of such period has
transmitted to the Administrator written notice to the effect that such
committee has objection to the proposed action.”.

11. On page 32, after line 2 insert a new section 306 to read as
follows: ’

“Sec. 306. The Administrator shall, by December 31, 1975, and by
the end of each fiscal year thereafter, submit a report to the Congress
detailing the extent to which small businesses and nonprofit organiza-
tions are being funded by the research, development, and demonstra-
tion programs of ERDA, and the extent to which small business in-
volvement pursuant to section 2(d) of Public Law 93-438, the Energy
Reorganization Act of 1974, is being encouraged by ERDA.”.

I. PURPOSE OF THE MEASURE

The purpose of S. 598 is to authorize appropriations for the Energy
Research and Development Administration for fiscal year 1976 and
for the transition quarter which begins July 1, 1976 and ends Septem-
ber 30, 1976. The amount of authorizations, as amended, is as follows:
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{In thousands of dollars} Pisoal year Pransition
1976

quarier
Operating expenses.._. e $3, ;?g g $1, (l)gg i
Plant and capital equipment. oo e .
Total authoriZation e e e 4,786.2 1,242.3

II. AUTHORIZATION REQUEST

n February 4, 1975, the Energy Research and Development Ad-
mi(r)listration sgbn;itted its budget requests for fiscal year 1976 and the
transition quarter to Congress. Subsequently, on April 9, 1975, an
amended authorization request was submitted calllglg for authoriza-
tions of (1) $3,418,587,000 for “Operating expenses and $868,867 1000
for “Plant and capital equipment” (including increases in prior-year
authorizations) making a total requested aut omzatmr& for fiscal year
1976 of $4,287,454,000; and (2) $1,001,301,000 for Oper%tmg ex-
penses” and $128,876,000 for “Plant and capital equipment” making
a total requested authorization of $1,130,177,000 for the transition
qui[ait S‘gﬁewing the ERDA’s budget request, the Senate Interior and
Tnsular Affairs Committee has recommended several changes in the
amount of funding for various non-nuclear programs. The Commit-
tee’s recommended authorization for fiscal year 1976 is %4.736,107,000
which is $448,653,000 more than the amount reque_st’ed. The Com-
mittee’s recommended authorization for the transition quarter 1s
$1,242,312,000 which is $112,135,000 more than the amount requested.

SumyatioNn oF INTERIOR COMMITTEE'S ACTION

The following table presents a short summary of the authorization
requested by theg Administration for fiscal year 1976 and the transition
quarter and the effect of the Interior Committee’s actions thereon:

{in millions of doflars]

Fiscal year 1976 Transition quarter
RDA Interior ERDA interior
authori;'ation Committee  authorization Committee
reguest change request change
0"0‘;}?&:;22?5.9.8.: ................................. 2,953.6 267.3 8%3 g gg g
I TR B

rogram support.. .. 3 3

Plant angd eapita?%quipment. 88;. g 78.0 128.9 19.5
4,281.5 448.7 1,130.2 112.1

OPERATING EXPENSES

The following table summarizes the ERDA’s request for operating
funds authorization under its major monnuclear programs and the
action of the Senate Interior and Insular Affairs Committee thereon:
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FISCAL YEAR 1976 BUDGET ESTIMATES, SENATE INTERIOR AND INSULAR AFFAIRS COMMITTEE,
AUTHORIZATION ACTION—SUMMARY TABLE

[tn thousands of dollars]
Fiscal year 1976 Transition period
Total Total
Senate Senate
Senate interior Senate {nterior
Report to Interior tecommen-  Reportto Interior  recommen-
Congress change dation Congress change dation
Operating expenses—costs: ¢

Fossil energy development. . ___ . 311,267 37,466 348,733 85, 830 9, 340 65,170
Solar energy development. ... ... 57’, 100 39,100 96, 200 14, 500 9,800 24,300
Geothermal energy development. . 28,370 5, 500 33,870 3,050 1,375 4,425
Advanced energy systems_._.. ... 23,173 45,727 68, 500 4,030 11,430 15, 460

Conservation research and devel-
opment_________ 32,1 86, 760 118,930 7,733 21, 960 29,423
Physical researchs. ... 312,500 18, 000 330, 500 80, 300 4, 500 84, 800
jomedical and envir 156, 515 31, 500 188,015 40, 500 7,875 48,375
CEQ, WEC, NBS..... - a 3, 200 3,200 0 800 800
Program support__________ ... 200,018 10, 300 219,318 52,488 2,600 §5,088
Change in selected resources. .. 78,920 93,100 172,020 52, 450 23,225 75,675
Total. e 1,200,033 370,653 1,570,686 310, 881 92,635 403,516

1 The Interior Committee has not considered the nuclear programs of ERDA and this table does notinciude either ERDAs
request for the nuclear programs nor the actions taken by the Joint Committee on Atomic Energy with respect to those
programs. ’

4 grom program under cognizance of the Joint Committee and the lnterior Committee.

Praxt anp Carrrar EQuipMENT

The following table summarizes the ERDA’s request for plant and
capital equipment funds authorization under its major non-nuclear
programs and the action of the Senate Interior and Insular Affairs
Committee thereon :

FISCAL YEAR 1976 BUDGET ESTIMATES, SENATE INTERIOR AND INSULAR AFFAIRS COMMITTEE AUTHORIZATION
ACTION, PLANT AND CAPITAL EQUIPMENT—COSTS

{In thousands of dollars]

Fiscal year 1976 Transition period
Total Total
Senate Senate
Budget Senate Interior Budget Senats Interior
to Interior recommen- to Interior  recommen-
Congress change dation Congress change dation

Fossil energv development:
Coal—Plant:

Project 76-1-a, clean fuel

demoenstration plant (A-E

and long lead procurement). $9, 000 0 $9, 000 $3, 500 0 $3, 500
Project 76-1-b, high Bl

pipeline gas demonstration

plant. .o .. __ 0 $20, 000 20, 000 0 $5, 000 5, 000
Profect 76-1—c, low Btu fuel
gas demonstration plant. .. . [1} 15, 000 15, 000 4] 3,750 3,750

Project 76-1-d, low Btu com-
bined cycle demonstration

plant. . oo 4 5, 000 5, 000 0 1,250 1,250
Project 76~1-¢, fluidized bed

demonstration plant.._..__ 1] 13, 000 13,000 a 3,250 3,250

Total, coal. oo 9, 000 53, 000 62, 000 3,500 13,250 16, 750

Petroleum and natural gas: Capie ’

talequipment. .. ... ... 75 [1] 75 7% ] 75

Oii shale: Capital equipment. . 264 0 264 75 0 75
Total, fossit energy develop-

LT 9,339 §3, 000 62,339 3, 650 13, 250 16, 900

Ses footnote at end of table.

S.Rept. 332 ~-- 2
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FISCAL YEAR 1976 BUDGET ESTIMATES, SENATE INTERIOR AND INSULAR AFFAIRS COMMITTEE AUTHORIZATION
ACTION, PLANT AND CAPITAL EQUIPMENT—COSTS—Continued

Fiscal year 1976 Transition period
Total Total
Senate Senate
Budget Senate Interior Budget Senate Interior
to Interior recommen- to Interior  recommen-
Congress change dation Congress change dation
Solar energy development:
Cfpi{aglyequipment ............... 0 0 0 0 0
Plant:
ject 76-1-f, 5 MW solar
P’ttillerm al test facility__.._.. 0 $5, 000 $5, 000 0 $1, 250 $1, 250
Project 76-1-¢, lw M “t‘:e:nrall
i erma
;?)'\::g:;:anlf? ‘a_r ........... 0 5, 000 5,000 0 1,250 1,250
devel-
Tog?:lr'ngglta.r. Rohd .._e_v.e.l - 0 10, 000 10, 000 0 2,500 2,500

Geothermal energy development:
g Capital equipment..........-...- $485 0 485 $150 0 150

Plant:
Project 76-1-h, geothermal

ra’:?fa’_".‘i‘?f:_l‘ff‘_.-’_"_“_‘i’: N 0 5, 000 5, 000 0 1,250 1,250
Project 76-1-i, elott‘llerlnl'nal
%V?T'f'f‘_’ .B.'i o e 0 5,000 5, 000 0 1,250 1,250

Tosael\'lelgi‘::lhe:rt'.“.a I - -e _n _e ? - 488 10, 008 19, 48.'6 150 2, 508 2, 658

Advance energy systems..._.........

Conservation research and develop-
ment:

lectric  power  ftransmission:
. Capital e%uipment ............. 1,295 0 1,295 . 150 0 150
Advanced automotive power sys- o 0 0
tems: Capital equ‘lpment(_;._:t.a.l - 0 0 0
ems: Capil
Enee;%%p::grﬁgf-?s‘_. P 591 0 591 250 0 250
End use energy co! :
Capital equipment N 0 0 0 0 0 0
Improved conversion efficiency: 0 0 0
Capital equipment.._....._.... 0 0 0
I, conservation research
Toatn:d development....__...... 1,886 0 1,886 400 0 ﬂ
Physical_;esearc]\:‘ t
nt: .
cami:ilg?lqgaglrg physics.......-- 20, 320 0 20, 320 lli, ggg 8 111, 22338
Nuclear science. ... , 76 0 , 768 20 6o 1209
Materials sciences. 2,365 2,500 4,865 = L
Molecular sciences. 1,915 2,500 4,415 750 2 3
Other capital equipm 1,810 0 1,810 950
i ipmet 32,178 5, 000 37,178 8, 500 1,250 9,750
PIant..T.o.t.a!'. ar .'t.a.'_ e .".'f'.‘f'.: 16, 564 0 16, 564 4,590 0 4,590
Total, physical research___.._.. 48, 742 5, 000 53,742 13,090 1,250 14,340
Biomed;lcal and environmental re-
search: 1 2 500
i i - 9, 850 0 9, 850 2,500 0 .
gfapn'{?l.f‘_'f' f'f'.".e.'f‘.'_'.'.'.'.i'.'.'.'_..'_'. 10,471 0 10,471 2,787 0 2,781
iomedical and environ-
To;:tla'na:?mge:;ih_a ....... —- 20, 321 0 20, 321 5,287 0 5, 287
i i 44,738 5, 000 49,738 11,700 1,250 12,950
I’gg{ ;el\g:‘ttalequlpme n t ............. - 36,035 73, 000 109, 035 10, 877 18, 250 29,127
Tort"aé,n?_la_rjt_ an d - .c? p |talequ lp 80,773 78, 000 158,773 22,577 19, 500 42,077

1 Total program under cognizance of more than 1 committee.
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III. BACKGROUND TO S. 598

INTRODUCTION AND REFERRAL 0OF ERDA AvuTHORIZATION REQUEST

On February 4, 1975, the bill, S. 598, was introduced by Senator
Pastore (for himself and Senator Jackson, by request) and jointly
referred to the Senate Committee on Interior and Insular Affairs
and the Joint Committee on Atomic Energy. By consent agreement,
this bill was referred to the Joint Committee on Atomic Energy for
action on the nuclear energy program requests, and was then referred
to the Senate Interior and Insular Affairs Committee for action on
the nonnuclear program requests. On May 6 (Legislative day, April
21), 1975, the Chairman of the Joint Committee, Senator Pastore,
reported S. 598 to the Senate where it was then referred to the Com-
mittee on Interior and Insular Affairs.

The two Committees limited their consideration of the bill to those
aspects which are within their respective legislative jurisdiction.
Those areas of overlap, physical research and environment and
safety, were considered by both Committees. Those changes made by
the Senate Interior Committee in programs where jurisdictions over-
lap are designed to affect only the nonnuclear portions of such
programs.

In the House of Representatives, on February 20, 1975, the ERDA
authorization request was introduced as H.R. 3474 by Congressman
Price (for himself and Congressman Teague, by request). The bill
was jointly referred to the Joint Committee on Atomic Energy and
the House Science and Technology Committee. The House bill was
reported jointly out of both Committees on June 13, 1975. On June 20,
1975, the House of Representatives passed H.R. 3474, as amended.

Hrarines CoNDUCTED BY THE SENATE INTERTOR COMMITTEE

The Subcommittee on Energy Research and Water Resources of
the Senate Interior and Insular Affairs Committee held four days
of hearings on S. 598. Witnesses included representatives from both
government and the private sector. In addition, the Subcommittee
conducted three additional hearings related to various nonnuclear
programs under the jurisdiction of the Energy Research and Develop-
ment Administration. Witnesses appearing before the Subcommittee
included the following:

8. 598 March 3, 1975
Richard E. Balzhiser, Director, Fossil Fuel & Advanced Systems
Division, Electric Power Research Institute
Russell J. Cameron, Cameron Engineers, Inc.
Richard Demmy, Vice President, United Gas, Inc.
Henry R. Linden, President, Institute of Gas Technology
James Nicol, Arthur D. Little, Inc.
J (1? O’Hara, Manager, Energy Department, Ralph M. Parsons
o. -

Malcolm E. Pruitt, Vice President, Research and Development,
Dow Chemical Co.
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S. 598 March 4, 1975 ‘

Dr. E. B. Giller, Acting Deputy Assistant Administrator, Energy
Research and Development Administration o

Dr. William S. Gouse, Jr., Deputy Assistant Administrator for
Fossil Energy, Energy Research and Development Adminis-
tration

Dr. James S. Kane, Acting Deputy Assistant Administrator for
Conservation Research and Development, Energy Research and
Development Administration _ o

Dr. James L. Liverman, Acting Deputy Assistant Administrator
for Environment and Safety, Energy Research and Develop-
ment Administration

Dr. Robert C. Seamans, Administrator, Energy Research and
Development Administration . o

Dr. John M. Teem, Acting Deputy Assistant Administrator for
Solar, Geothermal, and Advanced Energy Systems, Energy
Research and Development Administration .

Robert D. Thorne, Acting Deputy Assistant Administrator for
Nuclear Energy, Energy Research and Development Adminis-
tration

8. 598 March 5, 1976 . '

Dr. Charles E. Backus, Associate Professor of Engineering, Ari-
zona State University

Jack Barnett, Raft River Geothermal Corp. :

Lowell Endahl, Coordinator of Research and Development, Na-
tional Rural Electric Cooperative Association )

Alan McGowan, President, Science Institute for Public Informa-
tion

Dr. John S. Sumner, Professor and Chief Scientist, Department
of Geosciences, University of Arizona :

8. 698 March 6, 1975

Robert V. Bursik, Chairman, Citizens for Solar Energy

Donald M. Carlton, First Vice President, National Council of
Professional Services Firms )

Dr. William B. Harrison, Vice President, Southern Services, Inc.

Douglas T. King, Vice President, Research and Engineering,
American Gas Association .

William H. Podolny, General Manager, Fuel Cell Operations,
Power Utility Division, United Aircraft Corp.

Dr. Richard W, Roberts, Director, National Bureau of Standards

Dr. Chauncey Starr, President, Electric Power Research Institute

Secondary and Tertiary Recovery of Oil and Natural Gas—April 25
Dr. H. Neal Dunning, Director, Division of Petroleum. Natural
Gas, and In-situ Technology, Energy Research and Develop-
ment. Administration ]
" Mr. J. Wade Watkins, Energy Research Center Liaison, Energy
Research and Development Administration
Dr. Al Narath, Vice President, Sandia Laboratories )
Lloyd Elkins, Vice President, Production Research Director,
Amoco Production Company.

»
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Dr. Todd M. Descher, Executive Consultant to Vice President,
Production Research, Shell Oil Company

Automotive Research and Development—May 6, 1975

Dr. James Kane, Acting Assistant Administrator for Conserva-
tion Research and Development, Energy Research and Develop-
ment Administration

Professor Philip E. Meyers, Department of Mechanical Engineer-
ing, University of Wisconsin

Professor Lewis D. Conta, Professor of Mechanical Engineering,
University of Rhode Island

William Sherman, Director, Engineering Division, Motor Vehicle
Manufacturing Association

Robert Beaumont, Sebring International

James Norberg, ESB, Inc.

Synthetic Fuels Program—June 16, 1975

Dr. Robert C. Seamans, Administrator, Energy Research and
Development Administration

Bruce Pasternack, Deputy Administrator, Policy and Analysis,
Federal Energy Administration

Dr. Philip White, Assistant Administrator, Fossil Fuels, Energy
Research and Development Administration

Dr. William Gouse, Deputy Assistant Administrator, Fossil
Fuels, Energy Research and Development Administration

IV. LEGISLATIVE ACTION IN THE SENATE RELATED
TO ENERGY RESEARCH AND DEVELOPMENT

Senate concern for energy research and development dates to 1943
with the introduction by Senator O’Mahoney, Chairman of the Senate
Interior Committee, of the Synthetic Liquid Fuels Act. A similar
measure was introduced by then Representative Jennings Randolph
of West Virginia in the House of Representatives. Subsequent enact-
ment of this measure in 1944 initiated an eight-year program for the
construction and operation of demonstration plants to produce syn-
thetic liquid fuels from coal, oil shale, agricultural and forestry prod-
ucts, and other substances in order to conserve and increase the oil
resources of the United States.

More recently, on March 2, 1961, Senator Randolph introduced
Senate Resolution 105, providing for the creation of a Senate Special
Committee on a National Fuels Study. The measure was passed Sep-
tember 11, 1961, and in 1962 the study group was established in the
Committee on Interior and Insular Affairs, with ex officio members,
including Senator Randolph, from other committees.

The study group completed reports on various energy issues, includ-
ing development of a domestic shale oil industry, the role of Govern-
ment-sponsored energy research, and energy self-sufficiency.

Since then, a number of Senate resolutions and bills have been passed
relating to specific and particular energy research needs. But no com-
prehensive energy R. & D. program resulted.

Subsequently in 1971, the Senate initiated the National Fuels and
Energy Policy Study. The events leading up to the initiation of this
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i i islati i lution
tud d described in the “Legislative History of Senate Reso
i:ﬁl}’ yp?;pared by the Senate Committee on Interior and Insular
Affairs:

By the summer of 1970 it was becoming increasingly ap-
pare?;lt that the abundant supply of low-cost energy that had
characterized the American economy would no longer be
available. During the previous year, hearings on the declining
- reserves of natural gas had been held by the Senate Interior

Committee and there was general agreement among the wit-

nesses that the gas reserve to production ratio would continue

to decline. During the summer and fall of 1970 brownouts

occurred in some parts of the country due to a lack of electrie
rating capacity. )

,ge%en J ul% lé: 197)(3, Senator Randolph introduced S. 4092
to establish a Commission on Fuels and Energy. The bill was
cosponsored by more t]lnan 50 é)ther Senators. On introducing

i tor Randolph said : ) o
the bm’l‘s}?;a(}ommissiog would make a detailed investigation
and study of the energy requirements and fuel resources
and policies of the United States with respect to the dl}f-
ferent type of fuels and energy, and would report to the
President of the United States and to the Congress . . .

Hearings on S. 4092 were held by the Subcommittee on
Minerals, Materials, and Fuels of the Committee on Interior
and Insular A ffairs on Se?tembq}; 10 and 11, 1970. Statements

ceived from forty-four witnesses. . . .
weBreyrfhe time of the hgarin s the bill had 61 cosponsors and
several more were subsequently added. i

Both management and labor organizations of the zoal in-
dustry strong% endorsed the bill. 4

In general the coal industry witnesses were concerned over
the imbalance in Federal research and development funds
among the fuel sources. This concern was expressed by the
National Coal Policy Conference witness as follows : )

Will the Government correct its present imbalance in
Federal funds for energy and fuels research and develop-
ment ¢ Important as nuclear power is, there are Erocesses
for making gas from coal, extracting oil from shale, and
other synthetic fuel and energy generation developments
which warrant substantial Federal attention in terms of
money and men. Most of these processes would create
little, if any, pollution and several of them, 1f success-
ful, may well achieve significant cost reductions in thce1
generation of electricity. Magneto-hydrodynamics an
fluidized-bed combustion are examples.

The major theme of all the witnesses was the need forlg
long-range, coordinated natural energy policy which quq
?revent the various agencies th}f1 eil_ergy responsibilities

1 following conflicting courses of action. .
H]})Iréspite thegunanimitygof opinion among all the witnesses
concerning the need for a national energy policy to Frevent
future shortages and to assure adeqpate gupphes of secure

-~
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energy at low costs, no further action on 8. 4092 took place
in the 91st Congress. This inaction was the result of both
the position taken by the administration with respect to the
need for a commission and the termination of the 91st Con-

ress. On December 11, in a letter to the Chairman of the

ommittee on Interior and Insular Affairs from G. A
Lincoln, Director of the Office of Emergency Preparedness,
the administration repeated the position it had taken earlier
in a letter to Senator Jackson dated N ovember 5, 1970, from
the Office of Management and Budget, Executive Office of the
President.:

It would appear that the study proposed by S. 4092
would closely parallel and duplicate the study requested
by the President which is now well underway. By con-
trast, enactment of S. 4092 and appropriation of funds
to support the proposed Commission, appointment of
Commission members, selection of Commission staff, and
other necessary organizational steps would necessarily
delay the commencement of the Commission’s study.

Consequently, to avoid duplicative studies and to avoid
the delays that would result if the Commission study
were substituted for the Council study, I recommend
a%inst the enactment of S. 4092.

On December 22, 1970, Senator Randolph summarized the
actions that the Senate had taken with respect to S. 4092 and
reported on the adverse view expressed by the Office of Man-
agement and Budget. He then suggested that :

In view of the administration’s reluctance to partiei-
{)ate in a joint executive-congressional study along the

ines proposed in S. 4092, Senator Jackson and I have
reviewed alternatives. We are in agreement that the most
feasible vehicle for an urgently needed congressional
effort would be a resolution empowering the Senate Com-
mittee on Interior and Insular A ffairs fo make g detailed
fuels and energy study and to report its recommenda-
tions during the 2-year life of the next Congress begin-
ning in January 1971 and extending to January 1978. No
other means is known that can activate this vital effort
without further lengthy delay.

On introducing Senate Resolution 45 on February 4, 1971,
which would authorize the Senate to make a study of national
fuels and energy policy, Senator Randolph disagreed with the
administration position concerning the need for a commission.

[However,] since the Commission was not acceptable to
the administration, he suggested an alternative:

The administration, nevertheless, has made its decision
not to be a partner in a Fuels and Energy Commission
with congressional and nongovernmental members. That
1s its prerogative. The exercise of that prerogative kills
the commission concent. But killing the commission con-
cept and placing reliance entirely on the proliferated
activities in the executive branch does not necessarily
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solve the fuels and energy problems which many knowl-
edgeable persons consider to be of crisis proportions
over the long range, even though some shortrange solu-
tions may have emanated from the several instrumentali-
ties created by the President.

Realism forces us to write off the Fuels and Energy
Commission approach. Nevertheless, there is too much
need for prompt and careful attention to the fuels and
energy crisis within the legislative branch for that atten-
tion to be excessively delayed. Hence, with the cospon-
sorship of the junior Senator from Washington (Mr.
Jackson), Chairman of the Committee on Interior and
Insular Affairs, and other Senators, I am introducing
today a Senate resolution to authorize a study of na-
tional fuels and energy policy by the Interior Commit-
tee, with the cooperation and assistance of the bipartisan
leadership of the Committees on Commerce, Public
Works, and Atomic Energy.

The objectives of Senate Resolution 45 and S. 4092 were
nearly identical except for the vehicle to carry out the study.
Under Senate Resolution 45, the Senate would proceed with
its own study, using staff employed for this purpose, and
would report recommendations to the Senate for a national
energy policy.

As there had been for S. 4092, there was unanimous agree-
ment about the need for the development of a national fuels
and energy policy as contemplated by Senate Resolution 45.
The reasons were stated by Senator Randolph when he said:

My objective in introducing Senate Resolution 45 was
to insure that crisis not repeat itself. The immediate
goal of the President’s Domestic Council is to formulate
our energy goal for the 1970’s. The charter of the study
under Senate Resolution 45 is to define and provide 2

~ definitive national fuels and energy policy for the next

20 or 30 years, where none now exist.

On April 5, 1971, the Senate Interior Committee issued Report No.
99-53 to accompany Senate Resolution 45 favorably reporting on the
resolution. The committee amended the original resolution to reflect
its complementary nature with the Mining and Minerals Policy Act
of 1970 and also adopted a technical amendment regarding funding.
The report was sent to the Committee on Rules where after several
clarifying and technical amendments the resolution was reported
(No. 92-87) favorably on April 26, 1971. The resolution was agreed
to by the Senate on May 3,1971.

Pursuant to Senate Resolution 45, the Senate Committee on Interior
and Insular Affairs has conducted numerous hearings relating directly
to energy research development needs:

President’s Energy Message, June 15, 1071.

Energy Policy and National Goals, October 20, 1971. (Part I)

Energy Policy and National Goals, October 20, 1971. (Part I1)

Department of the Interior Oil Shale Leasing Program, Novem-
ber 15, 1971.

-
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Development in Coal Gasification, November 18, 1971.

Problems of Electrical Power Production in the Southwest.
Albuquerque, N. Mex., May 24, 1971, Las Vegas, Nev., May 25,
%&71. Q%algg?fk% CltyA Utahl,vIMay 26, 1971. Durango, Colo.,

ay 27, . Page, Ariz., May 28, 1971, 1
November 10, 197 lé.{ ’ PELES Washington, D.C.

Problems of Electrical Power Production in the Southwest.

Proposed Energy and Mineral Resources Administration, S. 2410
g(é'gstabhsh a Department of Natural Resources, January 28,

Advanced Power Cycles, February 8, 1972.

Federal Energy Research Programs and Priorities, June 7, 1972.

Gel(;)%ermal Energy Resources and Research, June 15 and 22,

Conservation of Energy, March 22 and 23,1973.

Conservation of Energy and S. 2176, the National Fuels and
Energy Conservation Act of 1973, August 1, 1973.

The President’s Energy Message of 1973 and S. 1570, the Emer-
gency Fuels and Energy Allocation Act of 1973, May 1, 1973.

Coal Policy Issues, June 6, 7,and 8,1973. (Part I)

Coal Policy Issues, June 6,7,and 8,1973. (Part II)

Coal Policy Issues, June 6, 7,and 8,1973. (Part IT1I)

S. 1283, the National Research and Development Policy Act of

A 19'{)3, Jufne 21,22 and July 11, 12, 1978. ‘
number of committee prints were also prepared relati
R 3 umber o p prepared relating to energy

Considerations in the Formulation of National Energy Policy.

Studies and Reports Relevant to National Energy Pglgcy.

Goals and Objectives of Federal Agencies in Fuels and Energy.

Conservation of Energy. '

Summary Report of the Cornell Workshop on Energy and the
Environment, February 22-24, 1972.

Federal Resources ( Funding and Personnel) in Energy Related
Activities, fiscal years 1972 and 1973. '

Federal Energy Organization.

Factors Affecting the Use of Coal in Present and Future Energy
Markets..

Summary of the Energy Conservation and Development Recom-
mendations Contained in the Final Report of the National
Commission on Materials Policy, June 1973.

History of Federal Energy Organization.

In one of these prints, “History of Federal Energy Organization,”
the following assessment was made of Federal energy research and
development efforts through 1973:

Research and development in energy areas have evolved in
much the same way as general national scientific policy. When
public issues or projects have arisen that have necessitated
scientific investigation the Federal agencies involved have
carried out their own research with very little concern for
cooperative effort among agencies. There have been mini-
mal attempts to centralize research efforts in broad policy
areas except to consider short-term problems.

S.Rept. 332 --- 3
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There are actually two threads to be traced concerning re-
search and development history in the Federal Government
in order to understand where the Government stands today
with regard to energy research policy. First, there are cer-
tain agencies with energy-related activities which have un-
dertaken research when it was required for the administration
of their responsibilities. Second, intermittent efforts have
been made since the Nation’s inception to establish a scien-
tific organization and coordinate all important research and
development necessary for the formation and implementa-
tion of public policy.

The difficulties inherent in such an ad hoc approach are illustrated
by the following excerpts taken from Selected Readings on the Fuels
and Energy Crisis (924) :

There’s a vast difference between fuel resources on one hand
and energy actually on taﬁ) for the consumer on the other,
producers emphasize. The leadtime for bringing any one of
these resources to market is estimated at 3 to 7 years.

hReasons are legion why energy supplies are now running
short :

(1) Government energy policy has been nonewistent. Regu-
lation of various fuels policies has been determined by 48
governmental agencies and 14 congressional committees. The
decisions of these disparate groups are often at cross pur-
poses with one another—playing havoc with any overall
fuels approach. .

“We have the resources,” stated Gen. George A. Lincoln,
director of the President’s Office of Emergency Preparedness
(OEP), in an interview. “But we need to get moving with
technology, exploration, and development in order to have
them available.”

In an effort to encourage the development of new energy resources,
Senator Henry M. Jackson, on May 12, 1971, introduced S. 1846, a bill
to establish a Coal Gasification Development Corporation. Although
the bill had 15 cosponsors, it was strongly opposed by the administra-
tion. Hearings were held on July 27 and 28, 1971, but no further ac-
tion was taken by the Senate. In his opening statement at those hear-
ings, Senator Jackson reiterated the need for a massive R. & D. effort
in the energy field :

All we need now is to marshal our scientific and techno-
logical resources to do what we hope can be done. I am con-
fident that if we give it the kind of priority that is needed
here, we can in fact come up with some real answers as we
face the energy crisis, not just in this decade but for the
balance of this century.

Over the years, I have watched a lot of R. & D. efforts get
underway only to find that we have not been hard nosed
enough about some of these problems. The result has been
that we had delays, and delays can result in a lack of con-
fidence and faith in the effort.

-
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In the next Congress, Senator Jackson introduced S. 1283, a bill
to establish a massive federally-sponsored national program for re-
search development and demonstration in fuels and energy. This bill
was the first legislation to describe a comprehensive energy R. & D.
program for a number of different technologies and fuels. Specifically
addressed were coal liquefaction, coal gasif%cation, 0il shale develop-
ment, geothermal steam, and solar power, directed from a centralized
agency.

Hearings on the bill were held before the full committee on June 21
and 22, and on July 11 and 12, 1973.

Witnesses included :

June 21,1978

O’Leary, John F., Director of Licensing, Atomic Energy Com-
mission.

Stfr;', Dr. Chauncey, president, Electric Power Research Insti-
ute.

Swidler, Hon. Joseph C., chairman, New York State Public Serv-
ice Commission.

Wiesner, Dr. Jerome B., president, Massachusetts Institute of
Technology.

June 22, 1973
DiBona, Charles, Special Consultant to the President.
Nassikas, Hon. John N., Chairman, Federal Power Commission.
Ray, Dr. Dixy Lee, Chairman, Atomic Energy Commission.
July 11,1973

Harris, Shearon, chairman and president, Carolina Power &
Light; chairman, Edison Electric Institute Research Division,
executive committee, accompanied by John Conway, Consoli-
dated Edison Co., New York, and John-J. Kearney, vice presi-
dent, Edison Electric Institute.

Houthakker, Prof. Hendrik S., department of economics, Harvard
University.

Mitchell, Prof. Edward J., Graduate School of Business, Cornell
University.

Radin, Alex, general manager, American Public Power Associ-
ation, Washington, D.C.

Udall; Hon. Morris K., U.S. Representative from the State of
Arizona.

July 12,1973

Bagge, Carl E., president, National Coal Association.

Clam, Herbert D., president, National Fuel Gas Co.

MacKenzie, Dr. James, joint scientific staff, Massachusetts and
National Audubon Societies. '

Moss, Laurence L., president, Sierra Club, Washington, D.C.

Partridge, John, chairman of the board and chief executive officer
of Columbia Gas System, Inc., of Wilmington, Del.

Rodgers, William H., Jr., professor of law, Georgetown Uni-
versity, Washington, D.C. '

Symington, Hon. Stuart, U.S. Senator from the State of Missouri.

Walske, Carl, president, Atomic Industrial Forum, Inc.
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White, Dr. Philip C., on behalf of the American Petroleum
. Institute.

Full committee markup sessions were held on September 18, Octo-
ber 23, November 2, 13, 26, and 27.

The following Senators were co-sponsors of S. 1283 as of the date of
this report: Mr. Jackson, Mr. Randolph, Mr. Magnuson, Mr. Mans-
field, Mr. Pastore, Mr. Bible, Mr. Church, Mr. Eastland, Mr. McClel-
lan, Mr. Robert C. Byrd, Mr. Humphrey, Mr. Cannon, Mr. Moss, Mr.
Hatfield, Mr. McGee, Mr. Symington, Mr. Inouye, Mr. Stevens, Mr.
Bayh, Mr. Williams, Mr. Haskell, Mr. Eagleton, Mr. Tunney, Mr.
Johnston, Mr. Huddleston, Mr. Cook, Mr. McGovern, Mr. Bentsen,
Mr. Abourezk, Mr. Bartlett, Mr. Beall, Mr. Brooke, Mr. Burdick, Mr.
Case, Mr. Domenici, Mr. Fannin, Mr. Gravel, Mr. Gurney, Mr. Han-
sen, Mr. Javits, Mr. Mathias, Mr. McClure, Mr. Metcalf, Mr. Mondale,
Mr. Nelson, Mr. Pell, Mr. Ribicoff, Mr. Schweiker, and Mr. Taft.

Liecistative History oF Trre II “Tue GrorHERMAL ENERGY
Acr or 19787 :

The Senate Committee on Interior and Insular Affairs has been
concerned with geothermal resources for many years. Under the lead-
ership of Senator Bible, the committee developed legislation which
culminated in the Geothermal Steam Act of 1970 (30 U.S.C. 1001~

5). ‘

10%11)!]' une of 1972, as a part of the committee’s study of National Fuels
and Energy Policy being conducted pursuant to Senate Resolution 45,
92d Congress, hearings were held on geothermal energy resources and
research which provided an overview of the state of technology and
the potential of the resource as a new energy source. :

On June 13, 1973, the Subcommittee on Water and Power Resources
began a detailed investigation of the potential for the production of
power from geothermal resources with a hearing in ‘Washington, D.C.
At that hearing the following Federal agencies, which have programs
related to geothermal energy, were requested to present testimony 1n
response to specific questions posed by the subcommittee:

1) The Department of the Interior.

2) The Atomic Energy Commission.

3) The National Science Foundation. . .

4) The National Aeronautics and Space Administration
(NASA).

(5) The Department of State. )

Subsequent to that hearing, the subcommittee conducted field hear-
ings and inspections of existing and potential geothermal develop-
ments. On August 8, an inspection was made of the Geysers Geothermal
Power Development of the Pacific Gas & Electric Co. n California,
which is the only operating geothermal electric facility in the United

tates.
> On August 10, an inspection was made by helicopter of geothermal
areas in southern Idaho, which are being considered for early develop-
ment for power production. On that date, also, the subcommittee held
a public hearing in Idaho Falls, Idaho, to take testimony from wit-
nesses including public officials, authorities in geothermal energy,

»
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representatives of industrial concerns involved in energy and various
citizens groups and individuals.

On August 11, a similar subcommittee hearing was held in Klamath
Falls, Oreg. The hearing at Klamath Falls was conducted at the
Oregon Technical Institute, in 2 modern academic building complex
which is entirely heated from geothermal wells.

The results of the subcommittee’s investigations have been compiled
in a report to the Senate which will be available shortly.

S. 2465, a bill introduced on September 24, 1973, by Senators Bible,
Fannin, Bartlett, Buckley, Church, Hansen, Haskell, Hatfield, Jack-
son, Johnston, MeClure, and Metcalf, is to a considerable extent based
upon the evidence of the investigation concerning the need for defini-
tion of the Federal role in geothermal energy.

The Subcommittee on Water and Power Resources held a hearing
on 8. 2465 on November 7, 1978. The text of 8, 2465, with minor
an}(endments, was adopted as a new title IT of S, 1283 on November 27,
1973. '

V. COMMITTEE AMENDMENTS

By unanimous consent, S. 598 was jointly referred to the Senate
Interior and Insular Affairs Committee and the Joint Committee on
Atomic Energy. Having considered S, 598 first, the Joint Committee
amended the bill by striking everything after the enacting clause and
substituting a new text. The amended bill was then referred to the
Senate Interior Committee on May 6, 1975 and the Interior Com-
mittee amendments have been made to the bill referred by the Joint
Committee. The changes made by the Interior Committee only concern
the non-nuclear programs of ERDA and having not considered the
nuclear programs nor the amendments made by the Joint Committee
this report does not necessarily reflect endorsement of either the orig-
inal request by the Administration nor the actions taken by the Joint
Committee. A A

The principal changes in the next text, as amended by the Interior
Committee, are as follows: :

1. An increase in authorizations of $370,653,000 for “operating ex-
penses” in the non-nuclear programs administered by the Energy Re-
search and Development Administration for fiscal year 1976.

2. Authorizations under “plant and capital equipment” for an addi-
tional eight demonstration-scale projects in non-nuclear technologies.
For fiscal year 1976, such authorization would total $78,000,000.

3. With respect to the recovery of oil from shale by the in situ
method, the Administrator of ERDA is authorized, in cooperation with
the Secretary of Interior, to select a tract of public land suitable for
the demonstration of in situ oil shale recovery, and to enter into an
agreement with private industry for the utilization of such tract for
the demonstration of in situ oil shale recovery.

4. The Administrator of ERDA is authorized to establish a loan
guarantee program for the commercial demonstration of synthetic
fuels from coal and oil shale and of nonconventional energy sources.

5. An increase in authorizations of $92,635,000 for “operating ex-
penses” in the non-nuclear programs administered by the ERDA for
the transition period to the new fiscal year.
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6. Authorizations under “plant and capital equipment” for the tran-
sition period to the new fiscal year to continue funding for eight
demonstration scale propects in non-nuclear technologies. For the
transition period such authorizations would total $19,500,000..

7. The Administrator of ERDA is given authority to transfer funds
between programs so long as (1) such transfers do not result in the
reduction of funding for any one program by more than 10% of the
amount authorized and (2) appropriate Congressional committees do
not object to such transfers within 15 days of the announcement of
the proposed transfer. _

8. The Administrator is required to submit to the Congress a re-
port detailing the extent of small business and non-profit organiza-

tions participation in the ERDA programs.
V1. COMMITTEE RECOMMENDATION

The Committee on Interior and Insular Affairs, by unanimous
vote of a quorum present at an open executive session on uly 22, 1975,
recommends that S. 598, as amended, be enacted.

VIL COMMITTEE COMMENTS
INTRODUCTION

rsuant to section 305 of the Energy Reorganization Act of 1974,
thgléenate Interior and Insular Aﬁaig Committee has reviewed the
ERDA authorization request for operatu:ig expenses and for plant and
capital equipment for fiscal year 1976 and the transition period.

he following program sections reflect ERDA’s reg}lests for
“Qperating expenses” and “Plant and capital eqmp&nent and the
Senate Interior Committee’s recommendations for Operating ex-
penses” and “Plant and ca ital equipment” as well as additional
amendments made by the Interior Committee.

1. Fossi. Exerey DEVELOPMENT
A, COAL

ERDA request ’

The ERDA requested $279,473,000 for the operating expenses of
the research and development program for coal. This amount reflects
an increase of $105,274,000 over the estimated costs for this program
in fiscal year 1975. The proposed amounts for this- program include
the following sub-program increases (or decreases) over the estimated
costs for fiscal year 1975: liquefaction, +$42,265,000; high-Btu
gasification, —$15,008,000; low-Btu gasification, +$29,363,000; ad-
vanced power systems, +$1,304,000; direct combustion, -+$11,964,000;
advanced research and supporting technology, +$17,281,000; and,
demonstration plants, +$18,000,000. i ]

The ERDA also requested authorization for plant and capital equip-
ment for the coal program totaling $20,000,000. This total authoriza-
tion is for start of construction on a Clean Boiler Fuel Demonstra-

tion Plant.

»
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Committee action

Members of the Interior Committee expressed concern that the
ERDA’s request to support grograms in coal research and develop-
ment did not adequately address the need to demonstrate, at com-
mercial scale, various technologies for the utilization of coal. The
Committee notes that funding is requested for only one commercial-
sized demonstration plant to convert high sulfur coal to a clean liquid
fuel. In view of the President’s announced goals for the development
of a synthetic fuels industry which will provide the country with

' an equivalent of one million barrels of oil per day by 1985 and to

begin actual planning and construction of second generation syn-
thetic fuel plants to demonstrate various technologies, the Interior
Committee recommends that (1) a total of $7,500,000 requested in
“operating expenses” be transferred to “plant and capital equipment”
and, (2) in addition, a total of $410,733,000 be added to the coal pro-
gram, in “plant and capital equipment” to initiate the construction of
four (4) additional demonstration-scale plants utilizing coal tech-
nologies.

Thus, the Interior Committee recommends that a total of $53,000,000
be added to the “plant and capital equipment” items in the coal pro-
fram. Such a recommended increase would result in a total funding

evel (includes both “operating expenses” and “plant and capital equip-
ment”) of $329,473,000 for the ERDA coal program. For F.Y. 1976,
the Committee also recommends that a total of $431,143,000 be author-
ized for the transition quarter.

The Interior Coommittee notes that the total U.S. coal resources
are vast—3,200 billion tons according to the U.S. Geological Survey
and that energy self-sufficiency depends, to a large extent upon the
rapid and efficient utilization of this resource. To this end, the Com-
mittee believes that it will be necessary for all departments and agen-
cies involved in coal extraction and utilization to coordinate and co-
operate in developing technologies dealing with coal, Where neces-
sary, it is the Committee’s belief that inter-agency committees be
formed and systems analyses be conducted to assure that no part of
a demonstration program lag so far behind as to delay the rapid and
efficient commercialization of any successful demonstration program.
Finally, it is contemplated that planning and construction of demon-
stration plants will be in cooperation with private industry and that
these projects will be cost-shared with industry.

(1) Coal liquefaction.—

Operating costs

 Fisecal year 1975 Thousands
Qriginal request._ —— $96, 897
Committee action 0
Total .o - e e s o e e e o e 96, 397
Transition period :
Original request ——— 16, 000
Committee action. . 0

Total e e - 16, 000
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Of the various approaches for converting coal into an improved non-
polluting energy source, liquefaction appears to be one of the most fa-
vored in terms of economics, confidence in reliable commercial opera-
bility, and the least time to achieve commercial implementation. Eco-
nomic advantages derive from the fact that less chemical changes are
required to convert solid coal into a liquid than to gases, and the en-
ergy-conversion efficiency is higher. .

xperimentation on coal liquefaction has been conducted continu-
ously in the United States (but with varying degrees of intensity)
since World War IT so that there is technical experience on which to
build an expanded program. )

The vast domestic resources of coal can be liquefied by a process
which adds hydrogen to produce either a clean boiler fuel or a feed-
stock suitable for conventional refinery use. Processes can be developed
that can use coal of any rank so that plants need not be limited greatly
by geographic considerations. .

ySg;)eecglgeI;)rospects in the coal liquefaction program of ERDA include
research and development in each of the four methods of converting
coal to liquids, namely: (a) direct hydrogenation, (b) solvent extrac-
tion, (c) pyrolysis, and (d) indirect liquefaction. The products pro-
duced by each process differ and because data is insufficient to make
sound economic comparisons at this time, ERDA believes that a paral-
lel approach is desirable. Selected process options are being investi-
gated through bench and pilot stage in order to build a broad tech-
nological base. From this base, ERDA believes that an efficient process
or combination of processes can be developed. Five coal liquefaction
pilot plants are proposed by ERDA to be funded by this legislation
including the two operational plants. .
. Additionally, a number of process development units are proposed,

representing the first scaleup of promising laboratory tests, prior to
pilots plants. The program also includes support research and develop-
ment, which provides the backup research for current process develop-
ment and for the development of novel liquefaction processes as a
second and third generation improvements in the technology. Support
engineering work reveals areas needing research and development
and guides the development to the most’ economic and reliable
processes. o o

The committee has been advised that in its initial budget submis-
sions for fiscal year 1976, ERDA requested $2.8 million for the con-
tinuation of a woodwaste conversion project initiated by the Burean
of Mines at Albany, Oregon. The project was deleted from the bpdge;t
requests by the Office of Management and Budget. In the comrrglttee s
judgment this project should be continued as part of ERDA’s coal
liquefaction research program. Accordingly, it is the intention and
expectation of the committee that $2.8 million of the ERDA authori-
zation for coal liquefaction research be used to fund the continuation
of this project during fiscal year 1976.
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Plant and capital equipment

Thousands

Project 76—1-a, clean boiler fuel demonstration plant :
Fiscal year 1976 original request. ... ___.._______ $9, 000
Committee action 0

Total oo e e e 9,000

Transition period :
Original request..._ . _________.__ 3,500
Committee action. .. .. e 0
Total oo 3, 500

This project provides for a chemical process plant to convert high
sulfur coal to a clean liquid fuel. The plant is expected to process 100
tonsg of coal per hour to yield about 4,000 barrels per day of “0il” and
22 million cubic feet of pipeline quality gas. The “0il” expected to be
produced will be sufficient to fuel a 125-175 megawatt power plant.
Initial funding is needed for architect-engineering (A-E) design
services and to place long-lead-time items of equipment on order to
insure their availability to meet the established schedule for com-
pletion of the final plant. Long-lead-time equipment items include
special instruments, high capacity comnressors, heavy walled pressure
vessels, air separation plants, and special support equipment required
in each of these major areas. , ‘

This demonstration plant will be capable of converting typical high-
sulfur Eastern bituminous coals to environmentally satisfactory low-
sulfnr, low-ash, boiler fuel. The plant will demonstrate both the tech-
nical and economic feasibilitv of processes to remove sulfur from coal.
The products produced by the plant will be tested using commercial
equipment,

In addition, approximately $22,000,000 of research and development
costs in the operating expense appropriation are associated with design
and construction of this project. Upon completion of construction of
the plan, annual operating costs are estimated by ERDA at $15,000,000.
These operating costs will be shared by industry and government.

The estimated cost for A-E services and long-lead procurement is
$20,000,000 ($10,000,000 for A-E services and $10,000,000 for pro-
curement) in fiscal year 1976 and $8,000,000 ($3,000,000 for A-E and
$5,000.000 for procurement) in the Transition Period. The preliminary
ERDA estimate of the total project cost for the demonstration plant
is about $166,000,000, consisting of approximately $16,000,000 for
A-E design and inspection and $150,000,000 for construction. This
estimate does not include escalation and is based on current dollars.
Included within the above total project cost of $166,000,000 is
$13,000,000 appropriated through fiscal year 1975 to the Office of
Coal Research ($3,000,000 for design and $10,000,000 for long-lead
procurement).
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ERDA intends that the design and inspection costs for the project
will be fully borne by the Government. Construction costs are antic-
ipated .to be shared by industry and the Government. The Federal
Government’s share of the total project including design, is estimated
by ERDA at $91,000,000 and the industry share Is estimated at
$75,000,000. '

(2) Coal high Btu gasification.—

Operating costs

Fiscal year 1976 Thousands
Original request ..o $42, 838
Committee action....... e e —5, 000

O] e e e et e et e o e e e i e 37, 838

Transition period :

Original request ... - —— 8, 700
Committee action..... e . —1, 250
Total e e e e e ot e e e e 2 e o — 7,450

The Interior Committee recommends a shift in funding from “oper-
ating expenses” of the high-Btu gasification sub-program to a capital
account so that seed monies will be available to begin construction of a
high-Btu gasification demonstration plant (additional discussion of
the proposed demonstration plant below).

Natural gas demand has exceeded the current rate of discovery on
new sources. Development of high-Btu gas would provide alternative
energy sources equal in quality to natural gas. The ERDA budget
reflects a shift in emphasis away from high-Btu gas to low-Btu gas
and liquefaction research and development; for F'Y 1976, the budget
request is $15 million below the current fiscal year for high-Btu
gasification. '

High-Btu Gasification is the ¢hemical transformation of solid coal
into gas. This gas, composed essentially of methane, is virtually free
of sulfur, contains no carbon monoxide, or free hydrogen, and has a
heating value of about 1000 Btu,/{t.?

This substitute for natural gas is manufactured from coal by pro-
ducing a synthesis gas and treating it by purification and catalytic
methanation. A typical process begins with coal preparation, in which
coal is ground to a powder. Pretreatment with air or oxygen destroys
the caking property, which otherwise causes some coals upon heating
to swell and plug the reactor. In the gasification process, synthesis gas
is formed when steam and oxygen react with coal. This gas contains
varying amounts of carbon monoxide, hydrogen, and methane as valu-
able components. Carbon dioxide, sulfur compounds, and other impuri-
ties must be removed in further processing. ,

Activities will continue on a cooperative and jointly funded effort
of industry-government to develop processes aimed at improving the
nation’s natural gas resources by producing substitute pipeline quality
gas. Specifically, this program will continue development of each of
five different, but technically feasible, processes for the conversion of
coal to high-Btu gas. Concurrent development of each concept through
the pilot plant stage could generate the data necessary to determine
which of the five concepts is more suitable for implementation on a

»

27

commercial scale. The program is also directed toward the develop-
ment of a suitable and compatible methanation process (to up-grade
the gas produced in a state-of-the-art gasifier), and the development
of advanced structural materials and processing equipment. Two pilot
plants are presently operating and three others will begin operations
within the near future. This work will continue to the point at which
sufficient design and engineering data are available for industry to
construct a commercial-sized facility. The present schedule calls for
pilot plant operation through 1979 and construction of the demonstra-
tion plant to begin about 1977 with operation of such a plant by 1980.

Plant and capiial equipment

Project 76-1-b, High-Btu pipeline gas demonstration plant: Thousands

Fiscal year 1976 original request —— —— —

Committee action ' - $20, 000

Total ... : 20, 000

Transition period : .

Original request....

Committee action 5, 000

Total —— 5, 000

_ This project provides for the conversion of coal to a high Btu, pipe-
line quality gas which can be introduced into already existing pipelines.
The increase of $20 million for the Pipeline Gas Demonstration
Plant will provide fnnds for early procurement of long-lead delivery
equipment items. With this authority, early procurement of items such
as special compressors, principal gasification vessels, oxygen plants,
and other items of equipment with deliveries estimated to be in the
range of 30-48 months will be placed on order as rapidly as specifica-
tions can be prepared.

The Pipeline Gas Project anticipates multiple awards. From designs
prepared in Phase I, plants will be selected for final engineering and
construction. As the work proceeds, general specifications to cover more
than one process will be prepared for each item of equipment that
analysis shows as a pacing item in construction of the plant. Placing
of these orders at the appropriate time, to fit the construction schedule,
will save a minimum of 12 months in terms of plant completion date.
In some cases the time saving can be as long astwo years.

The second phase of this project involves construction of the dem-
onstration plant at a location chosen to insure ready deliverability of
equipment and a broad range of availab'e coals. Construction will be
phased for the earliest possible operation of the gasifier. A significant
feature of the design will be the ability to produce a range of products,
as well as to test a variety of gasifiers. By modifying the shift cleanup
system, the plant may be converted to the production of methanol or
higher alcohol, motor fuel, waxes, and high-quality fuel (low-Btu) gas,
a; g;%%}as SNG. Earliest tests, of course, will be for the production
o .

During the operational phase, the plant will be operated to determine
the commercial economics of coal gasification to produce SNG. As a
follow-on, alternate products taken along or in combination with SNG
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will be studied in detail to determine and fix commercial-scale eco-
nomics. Also, it is expected that data on the gasifiers can be utilized
to determine the best gasification system to produce hydrogen for
liquid fuel plants.

(3) Coal low Btu gasification.—

Operating costs

Fiscal year 1976: Thousands
Original request 51,671
Committee action —2, 500

Total .- - 49,171

Transition period :

Original request JE SR 6, 500
Committee action___ .~ - 625
Total - e 5,875

The Interior Committee recommends a shift in funding from
“operating expenses” of the low-Btu gasification sub-program to a
capital account so that seed monies will be available to begin con-
struction of a low-gasification demonstration plant.

The low-Btu gasification program is designed to provide the
technology necessary to produce a gas suitable for power generation
and combined gas turbine/steam turbine power cycles, thus further
employing coal as a utility fuel, The specific objectives of the program
are (1) to develop at the earliest possible date one or more gasifier
systems which are economically applicable for the use of coal as a
substitute for oil and natural gas for power generation and industrial
use, and (2) to provide the technology required to initiate the concep-
tual design of a demonstration plant and permit the widespread
commercial utilization of low-Btu gasification by the mid-1980’s.

Low-Btu gas is best used near its source, since pumping costs per
Btu are high and the gas produced is hot and this heat is conserved
by not transporting great distances. Both reduced process complexity
which allows lower capital costs on an equivalent Btu basis and the
fact that some energy consuming steps (e.g. methanation) would not
be needed, thus increasing the overall thermal efficiency and lowering
operating costs, makes the production of low-Btu gas attractive.

The program provides for the development of above ground gasifi-
cation for operation at near atmospheric and higher than atmospheric
pressures, supplemented by the development of underground coal gas-
ification technology. According to ERDA, the state of development
of near atmospheric gasification is currently more advanced than that
of pressurized gasification. Therefore, the intent of the program is
to promote the development of near atmospheric gasifiers as a pri-
mary objective and at the same time begin development of higher
pressure gasifiers in order to provide a commercially acceptable proc-
ess at the earliest possible date.

The Interior Committee specifically authorized an increase of $7.5
million to permit a substantial expansion of the in situ coal gasification
program. It is anticipated, by the Committee, that this increase, bring-
ing the total level for this program to $12.5 million, will permit a
second field test (in addition to the Hanna, Wyoming Test) of a

-
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process for deep, thick coals, a possible test of a process for thin
eastern seams, site selection and process evaluation aimed at a pilot
scale project, and exploration of new concepts as well as supporting
laboratory and systems studies.

The following table delineates both the present $5 million program
and what ERDA might do with an additional $7.5 million.

Additional :
mitlions of Fiscal year
doltars 1976 request

Field test a 2d concept, the vertical packed bed process (Lawrence Li

Possible field tests of a thin seam p‘:ocess (Morpantown(Lab)..n...-.IY?ITO? - L? R): N i"g {8

Field instrumentation development (Sandia Lab).__ 1.5 :
4

's_itg seltection for p'ilott s:ale project. __ - '
aboratory support studies.__.._____
Explore agv::gepg,co:clép't?‘..._ -t ERDAHQ.4 ..
La orqto?( support studies. . .. . aemecccmceaomaan : =
Laramie Field test T
Total. e icccmcccascamcanimeceemaamacanen 7.5
Plant and capital equipment
Project 76-1-¢, Low, Btu fuel gas demonstration plant: Thousands
Fiscal year 1976 original request : —— 0
Committee action : $15, 000
. Total . . 15, 000
Transition period :
Original request : 0
Committee action " 3, 750
Total - 3, 750

This project provides for the conversion of coal to a low-Btu gas
which could be used for fuel in conventional Rankine cycle electric
power generation and also as a source of energy input to advanced
cycle machines.

_ It is expected that ERDA will seek competitive bidding for pre-
liminary engineering design of a commercially-scaled gasifier for elec-
tric power generation. It is expected that a number of designs will re-
sult, from which one or more will be selected for detailed construction
design and costing of a demonstration plant. Construction and opera-
tion of the demonstration plant will then follow, at a location where
integration with conventional and advanced cycle power generation
can be accomplished. Both air-blown and oxygen enriched gasification
will be tested to determine production costs for alternate power sys-
tems. Feasibility of using slagging as well as non-slagging coal will
be tested. Optimum procedures for cleanup and disposal of slag and
ash will be determined. The capacity for cleanup of an individual
gasifier is expected to range upward to 3,000 tons per day of coal
feedstock. '

Early procurement of gasification equipment and supporting
machinery will be materially assisted by provision of $15 million for
this important demonstration plant. Special designs for unusual items
of equipment can be prepared and equipment placed on order based on
preliminary analysis of the total plant concept. Substantially all
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sification equipment will be special and of a new and unique design.
%e $15 million will enable completion of the finished plant from
15-21 months sooner than would be possible without this capital ex-

penditure authoritty.

Special items of equipment bein,t% developed with both Federal and
private funds to provide clean gas for use in an expansion turbine can
be purchased as developments warrant. Provision can be made to pur-
chase the expansion turbine needed with provision to utilize the out-
put in the production of power and in the compression of combustion

air or oxygen. _
: Plant and capital equipment

Project 76-1-d, Low-Btu combined cycle demonstration plant: Thousands
Fiscal year 1976 original request 0
Committee action - $5, 000

Total : 5, 000
Tt

Transition period :

- QOriginal request S 0
Committee action " -~ 1,250

Total - 1,250

This project will provide for the utilization of gas turbines in com-
bination with steam turbines. This technological innovation is most
likely to promote efficient use of fossil fuels in the generation of elec-
tricity. Combined-cycle (Brayton-Rankine) plants utilize the pres-
ently wasted hot exhaust from gas turbines to generate steam for
conventional steam-electric generators. An additional increment of
electricity is thus obtained with the same level of fuel consumption.
This improvement in the efficiency of energy utilization in steam-elec-
tric plants is commonly expressed in terms of the heat rate.

An additional $5 million for this important work will allow design
and procurement of a special combustor gas turbine arrangement
basedp on combustion characteristics of the fuel gas to be produced.
The combustor/turbine must be of special design since all standard
commercially available equipment uses high quality gas or high qual-
ity liquids. Exhaust gas from the cycle must be processed in a waste
heat boiler and this unit, too, will be designed and placed on order,
Early procurement will allow construction of the combustor and tur-
‘bine and its testing with simulated low B.t.u. gas. A minimum of two
years will be saved in terms of testing a gasifier/gas turbine plant by
suthorizing this early capital expenditure. ‘

" (4) Coal advanced power systems.—

Operating costs ‘
S Thousands

Piscal year: .
Original request i - $5, 261
Committee action N ; - - 3,000
Total ‘ ~ - 8,261
. T

Transition period:

Original request._. - 1, 300
Committee action 150
Total — 2, 050

-
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These power systems are needed in order to generate electricity
more efficiently from coal-derived fuels to alleviate the problems
associated with high fuel costs, limited availability of fuels and the
burden imposed on the environment by ash, waste heat and other
by-products. Advanced power systems will enable us to obtain elec-
tricity to meet our needs at reduced comprehensive cost by requiring
less fuel to generate the same amount of electricity. The compound
growth of the demand for electricity has exacerbated the problem in
the 1968-1973 period. Increased efficiency of power generation
is essential. Advanced powerplants include higher temperature and
pressure turbine systems, using steam, air, combustion products,
alkali metal vapors, helium, carbon dioxide and other working fluids.

For primarily economic reasons, existing central station generating
systems have reached an efficiency plateau of about 40 percent. Power
requirements for stack gas scrubbers, where required, would produce
lower overall efficiencies. Rising costs of coal-derived fuels could favor
development of efficient supplemental power conversion systems at a
temperature above that of tﬁe gteam turbine plant or by replacement of
the steam by a more efficient bottoming cycle. The Advanced Power
program is primarily directed toward the development of power con-
version “topping” systems, which when combined with & modern
steam, would permit cost effective use of coal-derived fuels or the now

.more costly traditional clean fuels. Various power generation concepts
exist that promise this achievement. ' '

. Greater and more efficient use of coal-derived fuels in power genera-
tion offers the benefit of freeing petroleum products and natural gas
for residential, commerecial, other industrial and transportation uses
where their unique properties make their use essential. Also, conserv-
ing fuel by greater efficiency has important benefits in decreasing
thermal and chemical pollution of water suppliers and the atmdsphere
and decreasing the disposal volume of ash and sulfur compounds.

(5) Coal direct combustion.— :

Operating costs

Fiscal year 1976 Thousands
Committes eo: e
Total - 32345
Transition period : » 7 '
g?mer:qxgon S R 5,198

Total ‘ : 5, 100

. The fossil energy program in the direct combustion of coal is de-
signed to develop both atmospheric and pressurized systems capable of
burning high sulfur coals of all degrees of rank and quality directly
in fluidized-bed combustors. Combustion of coal in this manner would
be used for power generation and industrial heat. Fluidized-bed com-
bustion is a special application of low-Btu gasification and this pro-
gram will be coordinated with the latter. Fluidized-bed boilers have
been under development for several years and have been successfully
operated for up to 7,000 hours with all types of coal, including an-
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thracite and char. Presently, a 30 Mw atmospheric pressure fluidized-
bed boiler has been designed and is being installed at a power utility
site. The program anticipates the design of a 200 Mw atmospheric pres-
sure fluidized-bed boiler. The program also contemplates continued
work on the pressurization of the fluidized-bed. ) )
With respect to the fluidized bed boiler the Interior Committee
believes this technically is a promising way to utilize coal directly as
ah energy source in the production of electric power. These boilers have
been shown to have great potential for reduced investment cost and
better stack gas control vis-a-vis conventional boilers. Work has pro-
ceeded on the development of both atmospheric pressure and elevated
pressure boilers. This work is now in the pilot plant stage and early
construction of a demonstration plant is clearly warranted.

Plant and capital equipment

. : - : . Thousands

Project 76-1-e, Fluidized bed direct combustion demonstration plant:
Fiscal year 1976 original request - 0
Committeg action $13, 000
Total 13, 000
Transition period : 0

Original request.... - —
Committee action 3, 250
Total e e e e 3, 250

This project contemplates the ERDA will request proposals for
design of a fluidized-bed boiler powerplant with boiler operating pres-
sure to be at the proposer’s option. Installed powerplant capacity is
expected to be up to 800 MWe. . )

Provision of $13 million will allow design and procurement of prin-
cipal components of the fluid bed boiler. During design, provision will
be made in the design to test alternate fuels including high and low
sulfur coal, char, and heavy synthetic liquid. With appropriate
changes, the boiler can be adapted to raising steam for use in a conven-
tional turbine or heating gas in a closed cycle/gas turbine system.

Provision of funds in the F'Y 1976 budget will save a minimum of
two years in the development of this vitally important item of
equipment. )

(6) Coal advanced research and supporting technology.—

Operating costs

Fiscal year 1976: '—"’W;;“gg‘l
Original request $32, 1
Committee action

Total 32, 061

Transition period: o
Original request - -———- 4 608
Committee action :

.. Total 4, 600

This progfa:in is divided into four major areas: advanced coal con-

version ‘processes, advanced direet-coal utilization processes, advanced
supporting research, and systems studies. The first area involves explor-

-
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atery process research and engineering through early process.develop-
ment. The second area is concerned primarily with advanced technol-
.ogy pertaining to coal preparation and beneficiation, combustion and
energy conversion, and removal of sulfur dioxide and particulate
matter from hat combustion gases. The third area, advanced support-
ing research, involves research on materials, environmental problems,
and studies in basic coal science. The fourth area, systems studies, in-
cludes projects to evaluate development of coal processes in the con- -
text of near, mid and long-term national needs and priorities to assure
that economie, social and environmental constraints are satisfied, and
to determine the best uses for coal and coal conversion processes.

The Interior Committee has approved increased authorizations in
ERDA programs under the direction of the Assistant Administrator
on Environment and Safety. The program descriptions provided by
ERDA indicate to the Committee the possibility of a duplication of
efforts. It is therefore the Committee’s expectation that ERDA coor-
dinate efforts in this area so that no duplication takes place within
ERDA. o

B. PETROLEUM AND NATURAL GAS

E'RDA request

The ERDA requested $23,647,000 for the operating expenses in the
research and development program for petroleum and natural oas
stimulation. This amount reflects an increase of $6,380,000 over the
estimated costs for this program in fiscal year 1975. The proposed
amounts for this program include the following sub-program increases
over the estimated costs for fiscal year 1975: gas and oil extraction,
+$5,823,000; and gas and oil utilization; +$557,000.

Oommittee action

The Energy Research and Development Administration has issued
the first comprehensive research, development and demonstration plan
required under section 6 of the Federal Nonnuclear Energy Research
and Development Act of 1974. The Act requires that the Plan discuss
and describe a program to achieve solutions to energy supply systems
and associated environmental problems in three times frames (a) the
immediate and short term (present to 1985); (b) the middle term
(1985-2000) ; and the long term (beyond 2000). The Committee notes
that the Plan contemplates that use of enhanced recovery methods of
petroleum and natural gas is vital because success in this area would
buy the Nation an additional 10 years before there would be a serious
crunch in liouid fuels. This program is thus vitally important.

The Committee notes that petroleum and natural gas are the forms
of energy that can be expanded rapidly enough to have a significant
effect within five years. Resources of 290 billion barrels of residual oil,
most of it onshore, will remain after present conventional produc-
tion operations are completed. Also, there are approximately 600

trillion cubic feet of natural gas (non-commercial) in deep Rocky
Mountain basins alone. These resources are the target for enhanced
recovery. Of this target. ERDA maintains that 40 to 60 billion bar-
rels of tertiarv nil and 300 trillion cubic feet of natural gas are re-
coverable bv known. but unrefined. technologv. Finally, more than
100 billion barrels of heavy oil and some 35 billion barrels of bitumen
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in tar-sand deposits are known to exist domestically. This, is re-
covered, would more than double the nation’s proved reserves.
*The Committee notes that in fiscal year 1974, about $2.5 million out
of a‘total budget of $7.3 million budget authority was available for
contracts and grants for oil and gas-stimulation program. Budget au-
thority increased to $26 million in fiscal year 1975, out of which about
$19 million was available for contracts and grants for oil and gas
stimulation. The budget authority proposed by ERDA for fiscal year
1976 is essentially the same level as 1n fiscal year 1975 while costs
increased from $16.2 million in fiscal year 1975 to $22 million in fiscal
year 1976, .

ERDA requested $22,065,000 to improve gas and oil extraction, a
large part of which is anticipated to be spent for existing demonstra-
tions. The Committee increased this funding for fiscal year 1976 by
$20 million for the transition period by $5 million.

(1) Petroleum and natural gas extraction.—

' Operating costs

Fiscal year 1976 : Thousands
‘Original request _— _— $22, 065
Committee action__. — e e e i e e 20, 000
Total - e 42,085

Transitional period :
Original request - 6, 730
Committee 8CtlON o e e 5, 000
" Total .. e e e e e e e e e et e 11,780

The. objective of the ERDA oil- and gas-stimulation program is to
demonstrate, on a meaningful scale, the application of existing and
improved technology and the development of new technology for
stimulating production from known domestic deposits of petroleum,
natural gas, Ee&vy oils, and bitumen in tar-sands as a near-term means
of angmenting domestic supplies of oil and fas. Another objective is
the transfer of technology to all segments of the domestic petroleum
and natural gas industries through prompt disclosure of data resulting.

The present average efficiency of domestic petroleum production is
about one-third of the original oil-in-place. The efficiency of gas
production is considerably higher in formations with adequate perme-
ability. But there are appreciable deposits of natural gas in low-
permeability formations in Rocky Mountain basins and in eastern
shale deposits from which commercial production has not been possible
by using available well-completion techniques.

The technology of stimulating oil production by secondary and
tertiary recovery exists today. It includes mlcella,:iipolymer ﬁoodm%
bypr %Zxct carbon dioxide injection improved waterfloods and therma.
methods. Gas stimulation involves the fracturing of low-permeability
(tight) formations by massive hydraulic fracturing combinations of
hydraulic. and chemical-explosive fracturing and fracturing wells
deviated from vertical to intersect natural fractures. The production of
oil from heavy-oil and tar-sand deposits involves the use of solvents
and heat. , : : ' L

The nearest-term impact that can be made in supplementing
domestic energy supplies is in fracturing tight gas-bearing formations,
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for production increases can be evaluated quite rapidly. From two to

four years after initiation may be required to evaluate oil-production-

stimulation demonstrations; however, the impact still falls within the
near-term time frame.

O1il extraction efforts emphasize the demonstration of existing and
improved secondary and tertiary recovery techniques rather than new
refinery technology, an area where industry possesses a broad techno-
logical base. ERDA advises that industry budgets for research on
oil production are much smaller than those for refining.

ERDA states that the economics associated with advanced recovery
projects are uncertain and contends that until these economics im-
prove, the industry will probably not do this needed work. The
work is needed now. Time is the critical element.

Government participation with industry will foster a more rapid
development of enhanced oil recovery technology and expedite the
transfer of this technology to the entire industry. The Committee
wants to stress that this aspect of the program is an important one.

The natural gas stimulation efforts are designed to stimulate the
commercial production of natural gas from formations containing vast
quantities of natural gas but having natural permeability so low that
commercial production to date has not been feasible.

Many arguments have been presented on the number of demonstra-
tions required to reach the goal of an additional one million barrels
per day by 1982. Whatever the number may be, the initial increment
to attain it has not been reached. Early successes will reduce the num-
ber of demonstrations of any given method required before industry
will commit major funds as it now does with waterflooding, Systems
analyses have been initiated to develop improved predictive methods.
These methods will have to be self-corrective and depend on early
results for later extrapolations.

Natural gas stimulation (particularly from tight formations such as
the Devonian Shale) is a major part of this program. The use of
chemical and/or gaseous explosives and massive hydraulic fracturing
are near commercialization. However, their applicability to very tight
formations must be demonstrated before they will be accepted
commercially.

ERDA informs the Committee that the program has been well re-
ceived and is progressing well. It appears that the incentives provided
to help demonstrate known but unproven technology are effective.
However, these demonstrations are of three or four years duration
and have been funded incrementally to get a reasonable number
(about 12in 1975) started :

It is the judgment of the Interior Committee that an increase of $25
million is needed to continue this program at a reasonably accelerated
rate. The Committee anticipates that this increased authorization will
be used for additional demonstration projects.

_ Thus, the Committee intends that the increase in funds of $25 mil-
lion in the petroleum and natural gas stimulation program will pro-
vide for six additional demonstration projects for testing oil recovery
and four additional projects for natural gas stimulation. To achieve
enhanced oil and gas production, it will be necessary to pursue an
aggressive program of field demonstrations in enhanced recovery tech-
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niques. Therefore, the Committee expects this increased funding to be
used for the following: o
Additional field demonstrations (cost shared with industry) :

. Petroleum production
Fluid injection (5): Millions
MICEAT-POLTIET (2) o et e et s e e e e e 86
Chemical additives (1)- - — 3
CArDON QLOTIAC (2] oo e e e e e e s 3
Thermal stimulation (1)__ N — 2

Gas siimulation

Chemieal explosive/hydraulie fracturing (2) - 3
Massive hydraulic fracturing (1).. — 2
Environmental effectS. v - - 1
Massive hydraulic fracturing in Devonian shale (1) 5

11

The Committes expects the Energy Research and Development
Administration to carry out assurances made to Congressional Com-
mittees by the ERDA Administrator that nuclear bombs will not be
used to stimulate the production of natural gas now locked in tight
rock formations.

The Interior Committee takes special note of the ERDA program in
technology development related, directly and indirectly, to the stimu-
lation of natural gas from the Devonian shale which underlies most of
the Appalachian area. The Federal Power Commission has already
advised mid-Western States that a natural gas curtailment is antici-
pated this winter. While the technology to enhance recovery of natural
gas from this tight formations is not immediately forthcoming and
will not enhance natural gas supplies within the near future, the Com-
mittee expects the Administrator of ERDA to proceed with all due
diligence and believes that the recovery of natural gas from Devonian
shale should be of the highest priority.

It is the Committee’s judgment that research and development on
releasing gas from the Devonian Shale in those areas that have not
been naturally fractured is not being pursued at the maximum rate
by ERDA. The specific authorization of $5 million for natural gas
stimulation in Devonian Shale should be directed toward pursuing
an accelerated research and development program on unfractured
Devonian Shale. This effort should be conducted in parallel with cur-
rent ERDA research and development efforts in massive hydraulic
fracturing and the research and development efforts in Western shale
where other massive natural gas sources are believed to exist. .

The $5 million increase will be used to initiate a cost sharing project
with industry for a test program which will concentrate on new well
completion and gas production stimulation techniques in the Devonian

Shale. This program will be conducted in areas of the Devonian Shale
where extensive natural fracturing has not occurred so that it will
complement current or planned programs in massive hydraulic frac-
turing in the Devonian Shale. i .

The $5 million increase in the ERDA budget will accomplish a 1to 3
year time saving in the Devonian Shale R&D.

Py
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Furthermore the Committee notes that the original budget request
made by the Energy Research and Development Administration antic-
ipates a program specifically related to Devonian Shale amounting to
approximately $2,449,000 in fiscal year 1976. In addition to this amount,
approximately $1.7 million of the original ERDA budget request will
involve the development of natural gas stimulation technology which
will be directly applicable to the requirements for natural gas stimu-
lation in Devonian Shale. Furthermore, the Interior Committee has
authorized $5 million (above the $5 million specifically authorized to
Devonian Shale) for natural gas stimulation. The Committee is in-
formed by ERDA that the technology acquired from this increased
program effort will be direetly applicable to the natural gas locked
in Devonian Shale. :

In summary, the Committee is satisfied that with the increased
authorizations an aggressive program effort will be achieved to stimu-
late natural gas from Devonian shale. In addition to the approximately
$15 million that will be devoted directly or indirectly to Devonian
shale, industry is expected to share costs by contributing to any
stimulation programs. ,

(2) Petroleum and natural gas utilization.—

. Cosis
Fiscal year 1976: . Thousande
Original request $1, 582
Committee action : 0
Total , - 1,582
Transitional period :
Original reguest 500
Committee action - - 0
Total 500

TImproved end use of petroleum products and natural gas and in-
creased efficiency in processing are vital because of limited resources
of these fossil fuels. Shifting to lower quality feedstocks also is neces-
sary; use of high grade crude oils as feedstocks for products that could
be produced from heavier, more asphaltic stock is a luxury that can no
longer be maintained. The research proposed involves continuation and
expansion studies of improved processing of heavy crude oils and as-
phalt; use of waste lubricating oil as a feedstock (recyeling) ; automo-
tive engine studies to permit use of lower quality gasoline and other
fuels; and providing required fundamental data on physical, chemical,
and thermodynamic properties of hydrocarbons and related products.

This program will also attempt to evaluate products of various othér
energy programs as substitutes for typical petroleum products. This
program has been redirected to permit extended studies of the many
“syncrudes” and “synthoils” that are being produced. Methods for
refining and using “crude oils” from fossil fuel sources such as coal will
be developed and evaluated. Several of the crude products of oil shale
retorting or coal reforming may prove amenable to usual refinery
processes. The refined products from such sources also may resemble
traditional fuels to various extents. The characteristics of such prod-
ucts including their performance in automotive engines will be
determined.
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In addition, the resource base for petroleum products will be broad-
ened by using various waste products, such as lubricating ols, as pre-
mium quality feedstocks. Use of iower grade feedstocks including
those of high sulfur and metals content, also will be investigated to
further broaden the fossil fuel natural resource base.

C. OIL SHALE
ERDA request :

The ERDA re%uested $8,147,000 for the operating expenses in
the research and development program for oil shale. This amount
reflects an increase of $4,693,000 over the estimated costs for this
program in fiscal year 1975. The proposed amounts for this program
include the following sub-program increases over the estimated costs
for fiscal year 1975: in situ processing, + $4,131,000; and composi-
tion and characterization, + $562,000.

Commitiee action

The Interior Committee believes that the proposed ERDA pro-
am for the research and development of the Nation’s vast oil shale
eposits reflects a modest and insubstantial frogram. Considering the
otential increases to over-all energy supply, if oil from ghale can
extracted commercially, the level of effort in this program should
be increased minifold.

Qil shales of the Green River Formation in Colorade, Utah, and
Wyoming constitute the world’s largest known hydrocarbon deposit.
This deposit represents some 1.8 trillion barrels of in-place shale oil,
includin a}:sproxima,tely 600 billion barrels of represented by higher
%uality shales having an assay value of 25 gallons or more per ton.

espite its immensity, this resource has yet to be used productively.

Economic considerations and lack of a Government leasing policy
(some 80 percent of the resource is found on public lands) are among
the factors that have, in the past, inhibited commercial operations.

The Committee notes that four prototype oil shale leases were
issued as a result of the oil shale lease sales held in early 1974, How-
ever, bids were not submitted on two additional tracts of public
domain lands for the in situ development of oil shale. The Depart-
ment of Interior has published a call for nominations of lands for
iprospective oil shale leasing for in situ development. Under present
p}agxs t;vo of the nominated tracts could be competitively leased by
mid-1976. , ;

In order to enhance the program for development of the in situ
method for recovering oil from shale, the Interior Committee adopted
an increase of $16,966,000 for in situ processing so that the program
is authorized at a funding level of $24,000,000. Furthermore, in order
to accelerate the in situ program, the Interior Committee adopted

an amendment to authorize the Administrator of ERDA, in coopera- -

tion with the Secretarv of Interior, to select a normal sized tract. of
public land and to offer that tract as the government’s contribution
to a cooperative progranm: with private industry in the demonstration
of an in sifu method.

Tt is the Imterior Committee’s intention that the oil shale in situ
program be greatly accelerated and that the Energy Research and

-
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Development Administration utilize the resources made available

through this legislation to determine, at the earliest possible date,

the feasibility of extracting oil from shale through the in situ method.
(1) Oil shale in situ processing.—

Operating costs

Fiscal year 1978: Thousanda
Original request N
Committee action — g: %
Total i k —— 24, 000
Transitional period : '
Original request 2, 000
Committee action 4, 240
Total 6, 240

In situ recovery of oil from oil shale is a potential major resource
that has experienced only a minor development. In situ processin
has several advantages over alternative methods of oil recovery, ﬁ
Is potentially more economical, requires less water, and could result
In greatly reduced environmental effects. Major technical issues to be
resolved include the method to be used for fracturing the shale bed
to increase its permeability, maintaining and controlling the retorting
process, and optimizing resource recovery.

. In situ, or underground processing, of oil shale offers many poten-
tial advantages over the technologies that will be employed on the
public lands leased under the Department of Interior’s Prototype Oil
Shale Leasing Program. As compared to mining and surface process-
ing of oil shale, for example, it is estimated that in-situ production of
shale oil would require:

Two-thirds fewer people to operate the process,
One-half the amount of water, and
One-third or less disposal of waste oil shale.

In situ processing also offers the possibility of application to low-
grade oil shales. This advantage is important in that some 1.2 trillion
of the total resource of 1.8 trillion barrels of shale oil is in low-grade
deposits that may never be recovered by conventional mining
techniques. :

The current ERDA program consists of a number of sequential
tests at one site in Wyoming. This is a small test (under 10 acres) at
a depth of about 150 feet. This research will be continued as an in-
house project. Additionally, four other field tests covering 1 to 10
acres will be initiated. These will lead to a final demonstration of a
true in situ process on a 50-acre site. These latter four tests will be
performed on a contract basis, starting with design and procurement
in fiscal year 1976. ;

Concurrent with the field tests, a strong supporting effort will be
maintained as an in-house function. These range from laboratory in-
vestigations of means to fracture oil shale formations, simulated in
situ retorting tests, environmental studies, and compositional and
conversion and characterization research,

Increased authorization for the in situ oil shale development pro-
gram will enable ERDA to begin 2n accelerated program. The Com-
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mittee intends by the increase in authorizations to allow preparation
for four additional oil shale production field tests, acceleration of
gasification research and development of environmental safeguards
tailored to each process as it is developed. ) o

The Committee specifically recognizes that there is a possibility that
oil shale deposits located in fort-ions of several eastern states could be
developed and produced. Indeed, on May 8, 1975, two companies testi-
fied before another committee on this potential. The eastern deposits
have drawn the attention of state and local government_ and private
enterprise for many years. An in situ method of extraction for these
reserves is being developed. While considerable progress has been
achieved, more development is necessary before the technique is com-
mercially feasible. : )

This increase in program funding is also intended by the Commit-
tee to allow for aggressive development of ¢n situ methods for Eastern
oil shale on the Antrim shale deposits in Michigan.

(2) Oil shale composition and characterization.—

Costs

Fiscal year 1976: Thousands
~ Qriginal request.._. - e et e ot s e 0 1,113
Committee action..... : e e 0
Total ... e o o e e —— —— 1,113

Transitional period :
Original request. __ 300
Commiftee action oo i e 0
Total 30Q

With growing interest and activity by industry and Government
in oil shale development, the need also is increasing for reliable
scientific information to support development, scaleup, and improve-
ment of processes and to provide a technical base for policy decisions.
Laboratory and bench-scale research on composition and characteriza-
tion of oil shale and shale oil is a primary source of information. This
funding will perniit the minimal expansion of capability needed to
keep pace with the requirements of such information. Work will be
continued to extend knowledge about the Green River Formation
oil shale comprising the deposits of the Piceance Creek Basin in
Colorado, the Uinta Basin of Utah, and the Washakie and Green
River Basins in Wyoming. More knowledge about the resource
recovery of eastern oil shales must also be developed.

Ongoing research to develop and improve the technology for produc-
ing clean end-use fuels from various shale oils or oil shale will be
directed to an increasing extent to newer shale oils expected to be
available, such as from the Paraho retort now being developed at the
Anvil Points facilities near Rifle, Colorado, and from the present in
situ retorting project at Rock Springs, Wyoming.

Refining research will be continued with emphasis being shifted to
hydrocracking of total crude shale oils to produce liquid and gaseous
fuels in. comparison to relatively complex, established approaches
involving preparatory steps such as coking and prefractionation into
prescribed distillates as hydrogenation charge stocks.

»
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Pioneering work directed toward development of new technology
for ol shale processing is expected to reach the point where current
research on the steam-carbon monoxide process for converting oil
shale can be evaluated during FY 1976, potentially leading to plans
for larger-scale testing. Concurrently, other more advanced ways to
furnish the energy required for converting the kerogein in oil shale to
useful products, such as by ultrasonics and microwave heating, will be
invesitgated.

2. Sorar ENErey DEVELOPMENT

Fiscal year 1976 $98, 200,000
Transition period 24, 300, 000
Plant and ecapital equipment 10, 000, 000
Transition period 2, 500, 000

[In thousands of dollars]
Figcal yge% Transition
’ p)

period

Solar energy for buildings and facilities ' 31, 800 7, 400
Solar thermal 11, 000 3,200
Photovoltaic 21, 600 5, 650
Wind energy conversion...... 18, 000 4, 000
Bioconversion to fuels_... 6, 000 1,150
QOcean thermal energy conversion : 5, 100 1,250
Resource analysis . - 1,500 - 400
Solar institute 5, 000 1, 250
Plant and capital equipment 10, 000 2, 500
Total - 108,200 26, 800

The national search for alternative clean energy sources includes
solar-based energy systems as one of the most attractive and promis-
ing of the nation’s alternative energy prospects.

ongressional authorization and guidance for establishment of a
National Solar Energy Program was provided in Public Law 93—
473, the Solar Energy Research, Development, and Demonstration
Act of 1974, enacted at the end of the 2nd Session of the 93rd Congress.
P.L. 93-473 was enacted to further the conduct of research, develop-
ment, and demonstrations in solar energy technologies, to establish a
solar energy coordination and management project, to provide for
scientific and technical training in solar energy, to establish a Solar
Energy Research Institute, to provide for the development of suitable
incentives to assure the rapid commercial utilization of solar energy,
and for other purposes. :

The objective of the Act is to bring a number of solar energy tech-
nologies to commercial development as soon as possible. To attain this
objective, the Act establishes explicit national goals for solar ener;
resource determination and assessment, solar energy research and de-
velopment, and solar energy technology demonstration.

The purpose of the research and development program required by
the 1974 Act is to resolve the major technical problems inhibiting wide-
spread use of solar energy. The specific solar energy technologies to be
addressed include heating and cooling of buildings, industrial process
heating, thermal generation of electricity, bioconversion, photovoltaic
conversion, ocean thermal gradient conversion, wind power conver-
sion, and storage of solar energy.

The Act provides that commercial demonstration projects will be
undertaken in those solar energy technologies which have resulted

S.Rept, 332 -~ §
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from successfully completed development programs and have met
criteria including those related to technological feasibility, environ-
mental impact, potential for technology transfer and others. The
demonstrations may be carried out under cooperative agreements be-
tween Federal agencies and non-federal entities or solely through ap-
propriate Federal agencies should cooperative agreements not be
feasible. However, it is the intent of the 1974 Act, and the expectation
of the Committee, that private industry and enterprise will be deeply
involved in all phases of the solar energy program in order to acceler-
ate the transition of solar technology to the commercial sector. The
early involvement of potential users in the research process and in the
formulation and monitoring of the program elements ensures that spe-
cific energy systems or study results conform to market needs and
constraints.

As a result of research and development projects underway and
planned, it is anticipated that by the early 1980, solar energy sys-
tems for heating and cooling of buildings, wind energy, and biocon-
version to fuels, will be commercially available at competitive prices
for selected applications. Present indications are that other tech-
nologies—solar thermal, photovoltaic, and ocean thermal will require
more practiced research, development and demonstration efforts. The
general assumptions underlying the development of solar energy sys-
tems are: there are no insurmountable technical barriers to their com-
mercial application and numerous conversion methods are known;
there is promise of achieving cost competitiveness; and utilization of
solar energy has minimal environmental impact. In addition, solar
energy systems will conserve domestic fossil fuels, reduce imports of
energy, create new exportable technology products, and thereby im-
prove the Nation’s balance of trade.

The major problem in each technology area is to develop systems
that are economically acceptable to the public and commercial sectors.
This requires innovative engineering as well as new and improved ap-
proaches to solar energy collection, energy storage, transport and con-
version; new system approaches; and, {)erhaps most importantly, in-
vestigation of new and cheaper materials to improve system perform-
ance, reliability, and economie acceptability. Important problems must
also be solved dealing with social, legal, regulatory, environmental, and
economic factors associated with widespread utilization of solar energy
systems. N _
SoLar ENERGY FOR BUILDINGS AND FACILITIES

[In thousands of dollars]
Fiscal year Transition
Heating and cooling research, development and 1976 period

demonstration 31, 600 7, 400

Approximately twenty-five percent of the energy consumed in the
United States is used for heating, cooling and supplying the hot water
needs of buildings. The overall objective of this program is to establish
the full technology base for the widespread availability and utilization
of solar energy systems to help meet the heating and cooling needs of
all types of buildings in all of the climatic regions of the United States
to the degree that such applications can be made economically viable
and socially and environmentally acceptable. To accomplish this objec-

-
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tive, a demonstration program and a supporting research effort have
been established.

. The demonstration program reflects congressional guidance included
in the Solar Heating and Cooling Demonstration Act of 1974. The
Act authorl_zes $60 million over a five year period for the commercial
demonstration of the technology for solar heating and combined solar
heating and cooling of residential and commercial buildings. The
demonstration prooram will be conducted in two phases, under the
Administrator of ERDA, with the objective of equipping several
thousand residential units throughout the Nation for solar heating
or combined heating and cooling by the fall of 1979.

The Act also provides for:

Establishment of a Solar Heating and Cooling Information
Data Bank.

Studies and investigations of legal and other problems associ-
ated with widespread use of solar energy for heating and cooling.

Increased ceilings on federally-assisted mortgages, federally-
constructed housing on floor area limitations for buildings in-
volved in the demonstration.

Adequate participation by small business firms.

Adequate utilization of publicly assisted housing.

As noted, the goal of this subprogram is to achieve the widespread
utilization of solar heating systems and combined heating and cooling
systems for all purposes that are economically viable as well as socially
and environmentally acceptable. These purposes include all types of
buildings in all regions of the U.S. and include agricultural applica-
tions, such as crop drying, and water heating for a wide range of
domestic and industrial needs. To accomplish this goal, the major
emphasis in the coming fiscal year will be on activities associated with
the implementation of the Solar Heating and Cooling Demonstration
Act, including a research program to complement the demonstration
program. Under the Demonstration Program, ERDA is assisted by
NASA in technology testing and evaluation, by the Department of
Housing and Urban Development in private building demonstrations,
by the National Bureau of Standards in technology criteria, and by
the Defense Department, the General Services Administration and
possibly other agencies in Federal building demonstrations.

The demonstration and research activities in this subprogram are
structured to achieve the following specific objectives: (1) employ
climatic and insolation data in feasibility determinations and system
designs; (2) perform analyses of the performance and operational
data resulting from solar heating and cooling systems installed in a
variety of buildings; (3) reduce technical and financial risk asso-
ciated with the introduction of a new technology; (4) prove the prac-
tical viability and reliability of promising new concepts and system
configurations; (5) acquire performance and cost data and document
design, construction, and operational experience ; (6) establish a viable
range of system applications and compile extensive performance, relia-
bility, aesthetic, safety and life cycle cost data; (7) demonstrate the
economics of solar systems for industrial, building, and banking com-
munities; and (8) expedite widespread utilization of solar energy to
the degree that such applications can be made economically viable and
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socially and environmentally acceptable. To accomplish this objective,
a demonstration program and a supporting research effort have been
established.

A number of heating and cooling projects were initiated in the pred-
ecessor solar programs. Heating experiments on four schools were
begun by NSF and a fifth in Atlanta, Georgia is being retrofitted for
both heating and cooling. Air conditioning tests utilizing a 150 ton
absorption water chiller will be conducted in one of the original four
schools, Timonium outside of Baltimore, Maryland. The Atlanta and
Timonium tests will be the first invelving absorption units on com-
mercial sized buildings. The tests have involved different types of sys-
tems and separate contractors.

A Transportable Solar Energy Laboratory is continuing to visit
cities throughout the country while conducting field tests under vary-
ing location and weather conditions. Associated meetings with local
officials and private sector representatives serve to highlight institu-
tonal issues which must be addressed in concert with technology devel-
opment and demonstration.

Cooperative projects with the State of Connecticut involving homes
for the elderly, with the General Services Administration regarding
federal buildings, with HEW involving a new hospital for an Indian
Reservation in Ship Rock, New Mexico, with the Postal Service in
support of an experimental post office in Ridley Park, Pennsylvania
and retrofit solar heating in a Colorado post office, and with Colorado
Springs, Colorado and Santa Clara, California involving local build-
ings are examples of solar energy projects already under consideration
or being implemented in the buildings and facilities area.

Also, a series of grain drying experiments were conducted with
U.S. Department of Agriculture in the past year. The joint effort is
being expanded to include the entire farming industry, with, for
example, a study at Auburn University of solar energy applications in
poultry farming,

The special projects, e.g., school heat augmentation experiments,
mobile laboratory, and agricultural experiments, and the other ex-
periments resulting from the National Solar Energy Program activi-
ties in FY 1974 and FY 1975 are being integrated into the first phases
of the demonstration projects under the Heating and Cooling Demon-
stration Act. The activities and results of these experiments will pro-
vide a solid technology and experience base for the acceleration of
construction under the phased planning of the Demonstration Act.
First phase solar system design studies initiated in F'Y 1975 under
the new Act will be followed by additional system design studies and
selection of demonstration projectsin FY 1976. _

A program of research will be continued in cooperation with the
private sector to meet the primary needs for the widespread appli-
cation of solar energy in the heating and cooling of buildings, to reduce
acquisition costs and improve performance, and to prove advanced
subsystems and systems. Innovative system and subsystem concepts
will be studied and evaluated through experiments conducted where
warranted. Improvement over existing technology are required to
obtain economic viability in the varied applications required to make
a significant energy impact.

-
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Research and development activities in this subprogram under the
predecessor NSF program and the current ERDA program have been
planned to provide the technological advances required to support a
successful heating and cooling demonstration program. FY 1975 R&D
efforts included development with the National Bureau of Standards
of a uniform procedure for testing solar collectors and storage sub-
systems; study of methods to reduce collector heat losses to improve
efficiency by, among others, UCLA, Lockheed Missiles and Space
Company and Hannibal Scientific, Inc.; study of cost reduction
methods for efficiency increasing materials and techniques, and
research with materials to increase the durability of collector absorber
plates. Other advanced system component and subsystems are also
under development. Particular emphasis has been placed on develop-
ment of cost effective solar cooling equipment, including improved
absorption cycle refrigeration systems, potential application of the
Vuillenmier cycle. Nitinol engines, and new types of Rankine ma-
chines. Complete system studies have also been initiated, such as a
program supported by General Electric Company and Skyline Homes
to-develop solar heated and cooled mobile homes. These supporting
R&D efforts will be expanded in F'Y 1976, with continued emphasis on
the development of advanced components and subsystems suitable
for eventual incorporation in heating and cooling demonstrations.

The support of technology transfer activities also will be continued.
Such activities include the preparation of technical material for pro-
fessional semiprofessional (e.g., builders and contractors), and spe-
cialized journals of various user groups, as well as the dissemination
of research results through information systems, public media, educa-
tional institutions, workshops, symposia, and demonstration centers.
The American Society of Heating, Refrigerating, and Air Condition-
ing Engineers will continue to incorporate research material into the
“ASHRAE Guide for the Use of Engineers Engaged in Designing
Solar Heating and Cooling Systems.” The development of other hand-
books will be continued with organizations such as the American
Institute of Architects, American Society of Mechanical Engineers,
and the _National Association of Home Builders. ‘

Technical developments required for the application of solar energy
technology include component and system improvements, system opti-
mization, and cost reduction. Major cost reductions are expected based
upon engineering innovation, technology breakthroughs, and develop-
ment of new concepts. Research will be focused on specific areas such
as: (1) collectors, (2) storage subsystems, (3) cooling systems, (4) in-
tegrated building and solar energy system design, and (5) criteria for
selecting among alternative technologies. Also, investigations will
include material selection ; service life; ease of maintenance; safety ;
reduction of energy losses; increased collector temperatures (particu-
larly to improve cooling cycle efficiency) ; reduction of manufacturing,
distribution, and installation costs; integration of collectors with roofs
and walls; use of collectors as shading devices; and suitability for
addition to existing buildings as well as new structures. Improved
methods of energy storage will be investigated. Systems and subsystems
including controls, heat pumps, heat exchangers, and fluid circulating
systems will be optimized for solar applications.
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The planning under the Heating and Cooling Demonstration Act is
projecting a large number.of projects over the four-year period begin-
ning with F'Y 1975 including residential, single and multi-family, and
commercial and industrial building systems. Phased construction of
these projects over a period of about four years allows the introduction
of improved systems based upon results from research projects and
from earlier experiments. Of the candidate designs developed in FY
1975, for early demonstrations, several residential and non-residential
projects will begin in F'Y 1975 and will be in operation in FY 1976.

The first phase of design activity associated with the Heating and
Cooling Demonstration Act of 1974 will be initiated in FY 1975 and
will be completed early in FY 1976. Upon completion of this design
activity, a sufficient number of candidate sites/building types/systems
will be available to enable selection of additional demonstrations for
initiation in FY 1976. Several of the projects initiated in FY 1975
will become operational in F'Y 1976 and will provide operational expe-
rience and data necessary for the design of improved systems to be
initiated in F'Y 1976. Further consideration will be given to the use of
Federal buildings for these projects, tests, and evaluations of solar
heating and cooling svstems. Initially, the Defense Department will
install solar units in F'Y 1976 in 50 buildings in bases throughout the
country. The General Services Administration may also install units
in one or more federal buildings under construction in FY 1976. These
projects will be conducted in various climatic regions of the United
States consistent with the overall program plan.

ERDA Request and Committee Action

The ERDA authorization request for the Solar Energy for Build-
ings and Facilities subprogram for fiscal year 1976 totals $21,600,000,
of which $16,000,000 is to be used to implement the Solar Heating
and Cooling Demonstration Act of 1974, and the balance for a pro-
gram of supporting research and development designed to improve
the performance and reliability and to reduce the costs of equipment
and systems associated with the subprogram. In the Committee’s Tude-
ment this subprogram holds great promise for bringing relatively
near-term. significant conservation of conventional energy supplies,
and should be advanced as rapidly as possible. To accelerate the
agency’s planned program the Committee has increased the reqnested
authorization bv $10,000,000 for fiscal year 1976. Of the additional
funds authorized, $5,000,000 is directed to strengthening ERDA’s
implementation of the Heating and Cooling Demonstration Act and
to increasing the number of heating and cooling demonstration proj-
ects to be undertaken during the fiscal year. The balance of the Com-
mittee increase ($5,000.000) has been added to enable the agency to
undertake an accelerated prosram for the establishment of accredited
test facilities for certifying the reliability of solar heating and cool-
ing equipment and svstems. In the Committee’s judgment consumer
and user confidence is essential to the suceess of the solar heating and
cooling program. Accredited and accessible testing services must be
made available throughout the Nation to afford the public the means
for determining the reliability and energy efficiency of solar equipment
and_systems, including the soundness of installation procedures. It
is the Committee’s expectation that ERDA will, in concert with
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nationally-recognized standards organizations and the National Bu-
reau of Standards, take such steps as may be necessary to provide a net-
work of certified organizations capable of evaluating solar equipment
and systems now being produced and yet-to-be produced, and of in-
forming the public concerning them. ‘

SoLsr THERMAL
{In thousands of dollars}

Fiscal year 1976 - 11, 000
Transition period : 8,200
Plant and capital equipment 10, 000
Transition period 2, 500

The goals of the Solar Thermal subprogram are to (1) provide a
full technology base for the production of thermal and electric power
in the mid-1980’s to meet electric utility requirements for load-follow-
ing or intermediate load electric power generating systems, and (2)
provide a full technology base for total energy systems for Federal
inst}:lla:tions, urban complexes, rural communities, and industrial
parks. :

To achieve the Is of the Solar Thermal subprogram area,
ERDA has set the following objectives: (1) design, fabrication, and
testing of prototype components and subsystems that are critical
to the success of the central receiver concept for solar thermal electric
plants; (2) design, fabrication, and utilization of facilities to permit
testing of components and subsystems of solar thermal electric plants,
and total energy systems; (8) evaluation of total energy system
applications for Federal installations, urban and rural communities,
and industrial parks; (4) investigation of critical interface problems
and issues associated with the implementation of solar electric and
total energy systems; (5) research and development of materials,
components, and subsystems and of improved and advanced subsys-
tems and concepts; and (6) continued cost-benefit studies to ident1fy
cost ‘and performance criteria for components, subsystems and
systems,

Research will continue on the requirements, use, and scale of solar
thermal electric power plants; parametric studies of the technical and
economic variables of a variety of solar thermal conversion concepts;
and system point designs for central receiver concepts and for dis-
tributed collector concepts involving, for example, parabolic trough
collectors. Subsystems and component research activities will continue
on the fabrication and test of novel collectors, development of high
efficiency solar absorption coatings, and studies of components re-
quired for unconventional cycles and energy storage.

Research activities in F'Y 1975 resulted in fabrication and test of
a portable instrument to measure the relative angular variation of
solar radiation intensity, and the instrument is now in use. Also, a
large heliostat, approximately 5 meters by 5 meters in area is being
tested at the Naval Weapons Center, China Lake, California. Meas-
urements are being made of, among other things, accuracy and image
quality. The results of this research are being used to establish specifi-

_ ations for future units, Increased emphasis will be placed on the

heliostat subsystem as the driving economic system in the future.
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Advances in second generation components, subsystems, and systems
are expected to improve the economic viability of solar thermal con-
version. Efforts directed toward improved component performance
will include studies of environmental degradation processes, inter-
ference films, surface geometry, and techniques for large-scale, low-
cost deposition of coatings. Thermal storage subsystems research for
power plant applications will include stucfies utigzing sensible heat,
change of phase, and chemical processes in the storage system. Some
emphasis will be placed upon studies of unconventional cycles for
conversion of collected heat to electricity.

Initiation of construction of a 5 MWe solar test facility for test-
ing and evaluating components and advanced conceptual designs is
planned for FY 1976. Assessment of solar thermal systems and their
economic viability will be continued. Studies of the environmental and
social impact of solar thermal systems will be pursued including plant
site location studies that involve institutional constraints, such as land
use requirements, and the establishment of an insolation data base.
The design of 2 10 MWe pilot plant will be initiated. Preliminary
cost estimates of this facility will be obtained. :

A systems analysis of a 100 MWe central receiver power plant will
be initiated. The system configuration chosen for implementation is
based on optical transmission using heliostat arrays focused upon a
central receiver supported by a tower. Information developed through
the system definition studies, subsystem analyses, and component test-
ing will be used to establish a set of feasible alternative subsystems.
Interface requirements will be identified and tradeoff benefits analyzed
to determine the most cost effective configuration possible using first
generation subsystems and components. The problem of scaling up
from the 10 MWe power output level will be studied. The preliminary
desigi')n schedule will be formulated so that a 100 MWe power plant
can be in operation by the mid-1980’.

The development of non-focusing solar collectors which do not re-
quire daily tracking will be investigated carefully for their potential
for increased collector performance and reduction in system costs
for a distributed collector solar thermal power plant.

Solar total energy systems are designed to produce both thermal
and electrical energy, with the thermal energy used for space heating
or as process heat. Solar thermal conversion pro%ram plans have
included initial assessments of such systems for applications meetin
the thermal and electrical energy requirements of communities, Federa
installations, industrial parks, and rural areas. The preliminary design
studies for two solar energy plants will be initiated in FY 1976.

ERDA Request and Committee Action

The ERDA authorization request for the Solar Thermal subpro-
gram for fiscal year 1976 totals $11,000,000 for operating expenses.
After reviewing the administration request, ERDA’s program plan
for fiscal year 1976, and the record before the Committee respecting
the Solar Thermal subprogram, the Committee is not satisfied that
the agency’s program reflects a sufficient commitment to the early
development of the physical plant needed to demonstrate the feasibilitg
of generating electricity for utility use from solar energy. The recor
before the Committee indicates that the high concentration central
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receiver option for generating electric power from solar energy is a
highly promising prospect from the technical/economic standpoint.
The Electric Power Research Institute, which is itself engaged in a
concerted Solar Thermal research program complementary to the Fed-
eral program, has urged that the commitment to a 10 MWe central col-
lector solar thermal facility be given a high priority in the ERDA
program. The record before the Committee indicates that the central
recelver concept for harnessing solar energy for the generation of
electric power 1s advanced sufficiently to warrant a firm commitment to
construction of facilities. Accordingly, in addition to the $11,000,000
in operating expenses requested by the administration the Committee
recommends a further $10,000,000 in capital and equipment funding
to permit the prompt commencement of long lead time procurement,
site acquisition, architect-engineering, and other activities and services
required for the construction of solar thermal facilities. $5,000,000 is
recommended for Project 76-1-f, a 5 MWe solar thermal test facility.
The additional $5,000,000 is provided to fund commencement of con-
struction of Project 76-1-g, a 10 MWe central receiver solar thermal
power plant. : '

ERDA is requested to provide, and the Committee will expect to
receive, cost-to-complete data and a timetable for further advancing
these projects as part of ERDA’s fiscal year 1977 authorization cycle.
It is anticipated that providing the recommended plant and capital
equipment authorizations at this time will significantly advance the
timetable for bringing such facilities on line. Such action also demon-
strates this Committee’s firm intention to see to it that promising new
energy technologies be moved out of the laboratory and into practical
demonstration projects as rapidly as possible.

PHOTOVOLTAIC (CONVERSION

[In thousands of dollars]
Fiscal year 1975 21, 000

Tragpsition period ... — 5, 6560

The overall goal of this subprogram is to develop economically
viable photovoltaic electric power systems that are suitable for a va-
riety of terrestrial applications and are capable of providing a signifi-
cant amount of the Nation’s energy requirements by the year 2000. An
intermediate goal is to produce over 5000 kWe of solar arrays per year
at a price of about $500 per peak kWe.

To assist in achieving this goal, this ERDA program has the follow-
ing four specific objectives: (1) to conduct research and experiments
to show a factor of ten reduction in solar array costs and to establish
this technological capability in the latter half of this decade; (2) to
conduct a focused research effort on advanced fabrication technologies
for photovoltaic devices that show a potential for a factor of one hun-
dred or greater reduction in production cases; (3) to conduct experi-
mental demonstrations of this advanced technology in the first half of
the next decade; and (4) to conduct systems and applications studies
to identify suitable experiments of cost-effective photovoltaic energy
conversion systems.

Activities in the program will build on the predecessor NSF' re-
search program, which in FY 1975 resulted in several promising
advances. For instance, recent experiments at Mobil-Tyco Solar
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Energy Corporation performed in collaboration with investigators
from Harvard University have produced continuous ribbons of crys-
talline silicon about 2.5 centimeters in width, 250 micrometers in thick-
ness, and lengths (routinely of 10-20 feet and in one recent case to
41 feet) that lead the investigators to believe that ribbons well over
100 feet long will be produced routinely as newer, more automated
equipment is adapted to the ribbon-pulling system. To date, these rib-
bons appear to be of sufficient quality to be made into solar cells with
efficiencies as high as ten percent. Such a result would provide an
important step toward the achievement of the FY 1985 goal of the
photovoltaic energy conversion program area.

Recent tests and analyses at Texas Instruments, Inc., and Southern
Methodist University, suggest that solar grade polycrystalline silicon
feed material (at an anticipated price 0% about $10 per kg) should
produce solar cells with electrical characteristics equivalent to conven-
tional silicon cells made with semiconductor grade polyerystalline
silicon at a current price of about $60 per kg. The use of cheaper feed
material coupled with the anticipated recycling of the silicon cutting
loses could provide a viable alternative to meeting the program’s FY
1985 goal, based on improved state-of-the-art Czochralski-grown sili-
con wafer technology.

A number of samples of p—n junction polycrystalline silicon solar
cells have been fabricated successfully on metallurgical grade silicon.
Thin film silicon solar cells having efficiencies up to 2.6% have been
fabricated from the samples by a university-industry team. This
approach is an important low-cost production alternative for large-
scale implementation of photovoltaie arrays.

The University of Delaware has succeeded in preparing over 1000
full-size 8"’ x 83””) cadmium sulfide/copper sulfide solar cells with up
to 6% efficiency. No degradation in performance has been observed for
the 104-cell arrays on a residential solar house rooftop for over 12
months. Accelerated lifetime tests indicate a life expectancy for encap-
sulated cadmium sulfide cells in excess of 15 years (at rooftop
conditions).

Major milestones to be accomplished in F'Y 1976 include: (1) initia-
tion of terrestrial testing of cells and arrays; (2) completion of a
project to define solar grade polycrystalline silicon; (3) completion
and distribution of a solar cell measurement procedures manual; (4)
selection of a design for a prototype residential system experiment;
(5) completion of two preliminary systems analyses of photovoltaic
systems and applications; (6) fabrication of solar-grade silicon single
crystal ribbons in greater than 100 foot lengths; and, (7) completion
of two experimental pilot lines using different approaches for produc-
ing CdS/Cu,S solar cells.

Continued emphasis will be placed in FY 1976 on low-cost silicon
(Si) solar array technology and the analysis of photovoltaic con-
version power system designs to determine the most effective ways to
apply this technology. The low-cost Si array effort includes: cost re-
duction of the polycrystalline silicon feed material; the continuous
production of single crystal Si ribbon; automated fabrication of solar
cells and arrays; and the production scale-up for low-cost solar cells.
These improvements will be incorporated into early systems tests.
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The further development of techniques for the continuous drawing
of silicon ribbon will be emphasized. Research efforts will also be
directed to advanced designs and fabrication techniques for single
crystal Si solar cells. Feasibility of $500 per peak kWe is planned to
be established by 1980, and an annual production rate of 5000 kWe
(peak) per year of silicon solar arrays is a goal for 1985.

Project management for the development of silicon single crystal
device and array technology, including fabrication and materials J}g&}-
ects, is being accompanied by the Jet Propulsion Laboratory ( L)
under the agministmtive and general technical program guidance of
ERDA Headquarters staff. An interagency agreement has been signed
with NASA and the Jet Propulsion Laboratory to manage a set of
specific projects focused upon mutually agreed goals and objectives.
These goals, objectives, and general projects are a part of the long
range plan for the National Solar Enregy Program. Funds will be
transferred to NASA and JPL on a year-to-year transfer based upon
an anualy revised project development plan. )

Research on photovoltaic conversion systems which have the great-
est potential for high production yolume will also be emphasized along
with low-cost arrays such as those fabricated from thin films of
cadmium sulfide-copper sulfide, and silicon. Feasibility of less than
$100 per peak kWe is planed to be established by the early 1980’s.

Analysis will continue on the requirements for power conditioning,
energy storage, interfaces with solar heating and cooling systems, tie-
ins to power grids, and total energy system. System economics, Insti-
tutional problems, and environmental impact of various photovoltaic
systems and applications will continue to be evaluated. i

Accelerated environmental testing will be initiated to estimate the
long-term effects of particular terrestrial environmental conditions on
system electrical performance characteristics as well as physical and
chemical properties of photovoltaic conversion devices and subsystems.

ERDA Request and Committee Action

The ERDA authorization request for the Photovoltaic Conversion
subprogram totalled $10,000,000 for fiscal year 1976, The Committee
recommends an increase of $11,000,000. The photovoltaic conversion
program is a solar cell research program. Solar cells are familiar to
many Americans because of their prominence in the NASA Space Pro-
gram where they have supplied the electric power for space vehicles
and satellites. Solar cells convert solar energy directly into de current.
They have the advantage of producing electricity at the load point
where the power is needed and without the need for cooling sources and
transmission lines. Their cost has been acceptable as part of the space
program but is presently unacceptable for terrestrial applications. As
noted above, the goals of the subprogram are to focus concerted re-
search on silicon, cadmium sulfide and other types of solar cell ma-
terials to improve their quality, conversion efficiency and durability.
The objective is to develop improved fabrication and mass production
techniques that will bring the costs within a range where solar cells will
be economically acoepta%le for widespread use for power generation.
When that objective 1s achieved, it is expected that photovoltaic con-
version devices will provide a major source of power generation for
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residential and commercial buildings, and for industrial purposes
throughout the nation,

Under ERDA’s present planning photovoltaic conversion is viewed
not as a near-term, but as a mid-term to long-term new energy prospect,
with meaningful demonstrations of the technology not anticipated
until 1985 and beyond. The Committee recognizes that substantial ma-
terials and technological problems beset this area of research. However
the nation’s need for clean alternative energy sources is such that the
Committee feels that a greater sense of urgency should attend this
subprogram. A great deal of experience exists in this area thanks to
the space program. The need now is to mount and maintain a vigorous
program of basic materials research and to bring the nation’s expertise
in mass production techniques promptly to bear. The Committee is
advised that the additional funding recommended by the Committee
for fiscal year 1976 can be used effectively by ERDA and will advance
the photovoltaic conversion program beyond what was initially
planned for the period. It is the judgment of the Committee that the
increased authorization now recommended will, at the same time, dem-
onstrate the Congress’ commitment to see to it that this highly promis-
ing energy technology is brought within economic reach at the earliest
date possible.

Winp ENErcy CONVERSION
[In thousands of dollars] ’
Figeal year 1976 15, 000
Transition period ; 4,000

The key deterrent to expanded use of large wind power systems in
the U.S. in this century has been the relatively high cost of these sys-
tems, Several systems of 100 KW to 1.25 MW were built in the 1930s
through the 1950s, and while proving technical feasibility, they were
ultimately uneconomical in the marketplace of that era. Small, farm-
type systems also became uneconomical after rural electrification pro-
vided cheap and reliable electrical power. The technological develop-
ments of the past twenty years in such fields as materials, helicopter
technology, automatic controls, and computer modeling have not been
systematically applied to wind systems because of the availability of
inexpensive power from other sources and problems associated with the
short-term variability in the wind. In this era of energy shortage,
however, advanced wind power systems, which will take advantage of
these new developments have the potential of providing for domestic
use significant amounts of non-depletable, non-polluting energy.

The objective of this research program is to expedite the develop-
ment of the technology for economically viable wind energy conver-
sion 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 demonstration to estab-
lish the full technology base for widespread utilization of cost-effective
wind energy conyversion systems. )

In FY 1975 several tests of wind systems commenced. At the Okla-
homa State University, two experimental windmills incorporating an
advanced electrical generator were constructed. The field modulated
generator is capable of producing constant frequency and constant
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voltage over wide ranges of windmill shaft speed. The generator, in
combination with a recently developed rim-driven rotor, provides a
system capability to produce electric power for utility grids in which
the overall system does not require complex gear boxes and blade pitch
controls for small systems.

_ The experimental windmills were connected to the Stillwater Munie-
ipal Power System and, while the power output was small compared
to the city supply, the power was coupled successfully with the power
grid. This is believed to be the first time in thirty years that such a -
connection has been made in this country.

A 5 kW commercial windmill, the largest currently manufactured,
is under test at the NASA Lewis Research Center (LRC) as a prepa-
ration for testing of a 100 kW experimental system currently being
fabricated. The two 62.5 foot blades making up the two-bladed pro-
peller are in final construction at the Lockheed Aircraft Company.
This 100 kW system will commence testing at the Lewis Research
Center’s test site near Plumbrook, Ohio, in July 1975 and will be the
largest system constructed in this country since 1940. This system has
the third largest set of rotor blades ever constructed.

A Program Solicitation was issued to address six of the major
categories and needs for research on wind energy. Nearly three hundred
proposals were received, a measure of the interest in developing wind
energy. Thirty projects have been selected and are in the process of
being awarded. The six program elements, each of which encompass
multiple projects, consist of :

Mission Analysis—Investigation of the overall potential and
utility of wind energy and an assessment of the possible impacts
of the development of wind energy.

Applications of Wind Energy Systems—Detailed systems anal-
ysis of user requirements and the relationship between wind
potential and energy demand in specific regions and user
applications. ,

Wind Characteristics—Research into improving the capability
of locating and validating high wind potential sites.

Advanced Subsystems—Development of both analytical meth-
ods and component hardware to improve future systems.

Advanced Systems—Investigation of the feasibility of advanced
and innovative concepts.

Advanced Farm and Rural Home Systems—Development of
systems for agricultural use and for applications such as crop
drying, aeration, and heating.

Preliminary studies, design, and component development of more
advanced MW scale systems will be undertaken in FY 1976 utilizing
the results of the advanced research efforts oriented to achieve more
cost effective second generation systems. In addition, studies will com-
mence to examine the utilization and operational considerations of
multi-unit wind energy systems for supplying large-scale blocks of
power. Two key areas receiving early emphasis will be: (1) inter-
connection and interfacing requirements of utility users with predomi-
nantly conventional energy sources, and (2) spatial distribution
requirements and the effects of spatial wind distribution on the smooth-
ing of power output. Research into the public reaction to such systems
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will be expanded in FY 1976 to ensure understanding of the types of
locations, applications and spacing of systems which can be considered
realistic.

The farm system element will be expanded in FY 1976 to include
experiments on.a series of agricultural applications wherein particu-
larly good fits to the characteristics of wind systems may exist such
as crop drying, hydrogen use on farms, fertilizer and methane
production.

Major milestones to be accomplished in FY 1976 include the follow-
ing: (1) completion of construction for a 100 KWe MOD-0 system;
(2) completion of initial testing of the MOD-0 100 KWe system;
(3) completion of system preliminary design and initiation of detailed
design and fabrication of field worthy 100 KWe and MWe systems;
24) completion of initial testing of a vertical axis wind turbine system ;

5) completion of assessment studies of wind system concepts and ap-
plications and of wind data; (6) completion of initial testing of wind
systems for farm applications; (7) initial testing of wind systems used
for direct space heating systems.

Development and construction of large-scale wind energy systems
for test in user environments will be initiated in FY 1976 based on
the preliminary designs completed in FY 1975. The detailed desi
will be performed on the Mod 1, 100 kW wind system utilizing the
experience gained from the Mod 0, 100 kW system currently under
construction at the NASA Lewis Research Center. The Mod 1 system
will be designed for cost minimization rather than as a research tool,
and will be developed to supply power directly to users requiring
moderate capacity power production. Three such systems will be con-
structed and installed in three different climatic areas. These systems
will provide operating, performance, and economic data regarding
wind systems operating in a user environment and supplementing
other sources of power.

The detailed design of a one MWe system will be completed and
the construction initiated in FY 1976. This system will be used to
supply electrical power to the grid of a large utility system and is the
type of system contemplated for use in the eventual supplying of large-
scale power from wind energy systems. The actual size will be deter-
mined as a result of preliminary design optimizations currently under-
way to yield a cost optimized size. The largest system constructed in
the past was the Smith Putman machine rated at 1.25 MWe constructed
in 1940. The Mod 1, MW scale system, according to preliminary de-
sifns, will consist of a single rotor, horizontal axis generator using
advanced technology and will be installed at and interfaced with an
existing utility supply.

ERDA Request and Committee Action

The ERDA authorization request for the Wind Energy Conversion
for fiscal year 1976 includes $9,000,000 for fiscal year 1976. The com-
mittee recommends a total authorization of $15,000,000. As noted in
the foregoing description of the ERDA program, wind energy con-
version technology is well-known and has recently been materially
improved. The major thrust of the present effort is to reduce system
and component costs and to demonstrate refinements in technology.
ERDA describes wind energy conversion as a promising near-term en-
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ergy prospect. In view of the prospect that wind conversion systems
could make a significant near-term contribution to the power require-
ments of some utility systems the committee feels this subprogram
should be advanced as rapidly as possible. In the committee’s view, con-
certed and immediate attention must be focused on the early demon-
stration of both land-based and off-shore wind-electric generating
units. The additional authorization recommended by the committee
is intended to provide ERDA the wherewithal to materially advance
it’s mission analysis and wind characteristics studies, to permit a
larger number of field tests than is presently programmed, and to ac-
celerate the development of cost-efficient megawatt-size systems, The
committee expects that during fiscal year 1976 and the Transition Pe-
riod steps will be taken to initiate construction of a magawatt size land-
based wind-electric generating project, and that preparations for a
magawatt size off-shore demonstration of wind conversion technology
will be materially advanced. In addition, wind energy conversion
presents attractive prospects for supplying energy for agriculture
applications and for providing energy for hydrogen, fertilizer and
methane production. The committee feels that the potential near-term
benefits of this technology fully warrant a major strengthening of
ERDA’s fiscal year 1976 program.

BIOCONVERSION

[In thousands of dollars],
Fiscal year 1976 — 6, 000
Transition period ... 1,150

Bioconversion to Fuels system offer the potential of converting re-
plenishable supplies (biomass) to clean hydrocarbon fuel and to energy
in various forms, Estimates indicate that significant amount of the
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 with depend upon the amount of space available for bio-
mass production and the economy of energy farming practices and
of systems to convert organic material to useful fuels. Major problems
to be solved include increasing biomass growth rates and yields, devis-
ing economical means of biomass harvesting and processing, and im-
proving the efficiencies and reducing the cost of various conversion
processes.

The overall objective of the program is to establish the commercial
practicability of producing significant, economic quantities of plant
biomass and converting this biomass and other organic products cur-
rently considered wastes into clean fuels. Four major sources of plant
biomass energy feedstocks are considered in this program-—urban solid
wastes, agricultural residues, and terrestial and marine crops, grown
for their energy content. Fuels and energy products that may be pro-
duced include synthetic natural gas, alcohol fuels, solid fuels, heat,
electricity, ammontia nitrogen fertilizer, and petrochemical substitutes.
Two important considerations tend to set this solar energy research
program apart from others. First, the number of potential plant bio-
mass energy feedstocks and conversion process alternatives is very
large. Second, the degree of technology development required for the
different biomass production and conversion processes varies greatly.
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This program is aimed at demonstrating to the private sector by
the mid-1980’s the technology base for one or more ma%')or fuel and
energy systems. Commercial practicability will be shown by
efficient performance levels and acceptable costs in experiments an
demonstrations. Research on plant biomass energy feedstock produc-
tion and source development and on biomass conversion processes will
proceed in parallel. An additional program objective is to evaluate the
technical feasibility of processing hydrogen by photosynthetic and
biochemical means by 1980, o

Studies completed by the Stanford Research Institute indicate that
synthetic natural gas and electric energy can be produced on “energy
farms” for costs on the order of $2.25 to $3.00 per million Btu
{(approximately equivalent to crude oil priced at $13.50 to $18.00 per
barrel). These costs might be decreased significantly by using “energy
farms” to produce food and other high value commodities such as
industrial chemicals concurrently. )

The California Institute of Technology has initiated growth studies
of the giant kelp, Macrocystis pyrifera for use as an energy crop.
An important aspect of this effort is concerned with evaluating the
feasibility of growing plants attached to artificial supports that might
be used in deep ocean waters. An experimental kelp growing farm
of about seven acres is located off the coast of California and is being
studied to determine operating and performance characteristics of
kelp beds grown on floating structures. The results of these experi-
ments should prove useful 1n planning future large-scale open-ocean
experiments. .

A pilot plant project is being planned for evaluating a process for
producing pipe line quality fuel gas from urban solid wastes. Based
on economic and engineering feasibility studies completed by the
Dynatech Corporation of Cambridge, Massachusetts, this bioconver-
sion process employing methane fermentation appears to be capable
of producing gas in quantities and at costs of interest to the natural
gas industry. The detailed design phase of this experiment leading to
the construction of the pilot plant will be initiated in FY 1975.

Current studies at the Stanford Research Institute and at Cornell
University indicate that some agricultural operations produce organie
residues that are economically attractive energy feedstocks. These
studies also have shown that many agricultural residues are not a sig-
nificant or economic source of energy.

The pilot plant project design phase, initiated in F'Y 1975 involving
~ the anaerobic fermentation process for obtaining methane gas from
urban solid wastes, will be completed in FY 1976. Construction will
be initiated in early FY 1976. An award for the operation and testing
phase of this project is scheduled for the latter half of FY 1978.

Two additional comprehensive systems studies of promising energy
farming concepts are planned for FY 1976 supplementing similar
studies begun in FY 1975. These studies will deal with such problems
as: (1) identification of alternative system configurations including
evaluation of their economic and technical feasibility, (2) identifica-
tion of subsystem elements requiring further research and develop-
ment, (3) identification and evaluation of environmental, resource,
and institutional problems and constraints, and (4) tentative defini-
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tion of future pilot plants. It is anticipated that these studies will be
carried out by system analysis centers with appropriate technical
support from industry, universities, and Government research
laboratories.

A total system evaluation of major agri-waste energy conversion
opportunities similar to those contemplated for energy farming con-
cepts will be initiated during FY 1976. It also is planned to initiate
a preliminary design study of potential application experiments in-
volving promising agri-waste energy conversion systems.

Exploratory and advanced research and development of plant bio-
mass energy conversion methods and processes will be continued in
FY 1976. University-based research initiated earlier and concerned
with improving the efficiency of the methane fermentation process will
be carried forward. A study will be supported involving the coupling
of the methane fermentation and the hydrolyticenzyme conversion
processes. Work also will be initiated on adapting and applying
methyl fuel and ammonia nitrogen producing processes to production
of fuels such as methanol and initiate studies to explore the develop-
ment of methanol as a gasoline additive including revision of the
problems of corrosion and phase separation.

Technical evaluation and exploratory studies of potentially impor-
tant new sources of plant biomass energy feedstocks will be continued
and expanded in F'Y 1976. A major aspect of this phase of the program
will be the continued support of kelp growth experiments such as
those currently under way at the California Institute of Technology
and the Ocean Energy Farming technology development efforts re-
cently started at the Naval Underseas Center in San Diego, California.
These projects are intended to fill significant knowledge or technology
gwfps rather than to refine established technical and economic
mformation.

The research effort in biophotolysis will be continued in F'Y 1976,
This research is still in an exploratory stage and results to date are
encouraging. It is planned to support this area of the program at
approximately the same level asin F'Y 1975,

Major milestones to be completed in FY 1976 include the follow-
ing: (1) completion of the detailed system design of a pilot plant for
bioconversion of urban organic wastes to methane gas; (2) initiation
of construction of the above pilot plant; (3) initiation of a total sys-
tem evaluation of agricultural waste conversion opportunities; (4)
completion of a system study of land energy-farm concepts; (5)
initiation of a system analysis of systems and applications for an
ocean energy-farming concept; and (6) initiation of construction of
an agricultural waste bioconversion experiment.

ERDA Request and Action

The ERDA authorization request for the Bioconversion subprogram
for fiscal year 1976 includes $3,000,000 for the Bioconversion subpro-
gram for fiscal year 1976. Based on its review of ERDA’s program
planning for the next fiscal year, and the record before the committee,
the committee recommends a fiscal year 1976 authorization of
$6,000,000. Here, again, ERDA has indicated that Bioconversion
offers near-term prospects for making a meaningful contribution to
the nation’s fuels requirements. As noted in the foregoing description
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of the ERDA program, present agency planning anticipates demon-
strating to the private sector by the mid-1980’s the technology base
for one or more major fuels and energy systems. The nation’s need
for synthetic fuel alternatives to natural gas is such that the committee
feels strongly that this target date should be materially advanced. In
the committee’s judgment added emphasis should be given to the on-
going efforts to demonstrate processes for producing pipeline quality
gas from urban solid wastes, Fermentation processes for obtaining
methane gas should be moved as rapidly as possible from the design
to the demonstration stage, as should the present program to demon-
strate the feasibility of processing hydrogen by photosynthetic and
biochemical methods. In the committee’s judgment every reasonable
effort must be made to move promising bloconversion process out of
the conceptual and design phases as promptly as possible and to en-
deavor to demonstrate their potential for economic applications. The
increased authorization recommended by the committee is designed
to and will provide ERDA -the wherewithal to advance this subpro-
gram and to attain its goals sooner than presently scheduled.

OceaN THERMAL CONVERSION

' [In thousands of dollars]
Fiscal year 1976 e e e o e 5, 100
Transition period e e e 0 e e e o e e e 1, 260

The goal of this program is to establish a technically and economi-
cally viable technology base leading to the demonstration and com-
mercial implementation of large-scale floating power plants capable
of converting ocean heat into significant quantities of electric energy.

The collection and storage of heat by the oceans is a solar ener
process similar to hydropower, where nature acts to smooth out the
intermittence of the source. Ocean thermal energy can potentially make
a substantial contribution to the Nation’s energy needs, through the
use of large scale floating power plants. Such plants will be most
suitable for operation in a low and temperate band of latitudes, and
there they offer considerable flexibility of location in providing energy
and energy-intensive products. For example, they can be situated on
the high seas, or at points proximate to population or industrial proc-
essing centers. These plants can be flexible in product, in that they can
provide base-load requirements for electricity and/or produce fuels
(such as hydrogen) and ammonia for fertilizer.

Other possible process options associated with ocean thermal ener,
conversion inelude the production of protein, fresh water, and the
refining of ocean minerals. Ocean thermal power plants may represent
an attractive alternative, with the potential for a relatively moderate
energy cost and a high load-factor.

Some significant recent achievements are described in the following
paragraphs:

Two teams of industrial organizations (Lockhead/Bechtel and
TRW /Global Marine/United Engineers) have performed independent
engineering evaluations into the technical and economic feasibility of
previously available concepts for ocean thermal energy conversion
systems. These studies are nearly completed, and have made substan-
tial progress in identifying ocean thermal system concepts that are
encouraging from the standpoint of projected costs, which tentatively
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appear to be competitive with the projected costs of other ener
alternatives. In the concluding phase of these studies, the industrial
teams are defining the requirements for a testing program, leading
to the conceptual design of test facilities that will be needed for the
development of the su%gystems and components for an ocean thermal
pilot plant.

Two industrial teams (Union Carbide and DSS Engineers) are
completing studies of potential approaches to heat exchangers for the
ocean thermal application, including both metallic and plastic options
that are typical of the current state-of-the-art, as a basis from which
to generate optimum designs from a total power-plant standpoint.

program solicitation requesting proposals for studies on advanced
research and development applicable to ocean thermal energy con-
version requirements led to the submission of eighty-four proposals,
about one-fourth of which are being funded. The projects funded will
emphasize problems in power technology and ocean technology.

n the basis of system requirements that are developed, several pre-
liminary design alternatives for system testing will be considered,
through independent evaluations by several contractors of candidate
system alternatives. These studies will lead to the design of an opti-
mum system for experimental development. A site will be selected for
the experimental system, and monitoring of an environmental baseline
for that site will be initiated. These activities will ultimately provide
the basis for an anticipated ocean thermal pilot plant of about 25 mega-
watt capacity by the early 1980’s:

Major milestones to be accomplished in FY 1976 include the follow-
ing: (1) completion of industrial system analyses of ocean thermal
concepts and review of program planning; (2) initiation of design and
construction of test facilities for component and subsystems of ocean
thermal plants; (3) initiation of design and construction of ocean
thermal hardware—components and systems; (4) initiation of testing
of components and subsystems; (5) initiation of experiments on cor-
rosion, materials problems_ biofouling and hydrodynamics; and (6)
completion of results of environmental impact, legal, energy delivery,
and by-product studies.

ERDA Request and Committee Action

The ERDA authorization request for fiscal year 1976 includes
$2.500,000 for the Ocean Thermal Conversion subprogram. The com-
mittee recommends that the administration’s request be increased to
$5,100,000. Based on its review of ERDA’s subprogram planning for
the next fiscal year, and the record before the committee, the
committee feels that this subprogram warrants substantially more
emphasis than presently programed by ERDA. The Committee notes
particularly proposals that have been advanced for employing ocean
thermal conversion technology for the generation of electricity for
the production of ammonia, aluminum, magnesium, liquid hydrogen
and other energy-intensive materials aboard ocean thermal plant
ships. Such proposal promise substantial savings in the large volume
natural gas now required for the production of such materials. Pro-
duction of ammonia, aboard ocean thermal plant ships is proposed as
a cost-efficient, cost-competitive method of meeting the nation’s in-
creasing requirements for ammonia for fertilizers. The committee
understands that there are difficult materials and equipment problems
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to be overcome. However, it appears that the basic technology for
ocean thermal energy conversion is well-known. In the committee’s
judgment this is another research and development area that should
be advanced out of the conceptual stage and into practical demon-
strations of the required technology on an accelerated schedule. The
committee’s recommendation increases ERDA’s cost budget request
by more than 100% and is designed to enable ERDA to substantially
increase this subprogram in %xslcal year 1976 with a view to the
early demonstration of ocean thermal conversion technologies. Again,
the recommended increase reflects the committee’s commitment to the
movement of this program out of the conceptual into the demonstra-
tion stage.
Sorar RESOURCE ANALYSIS
' " {In thousands of dollars]

Fiscal year 1976 1, 500
Transition period . _— - 400

The resource analysis subprogram is a new, separate program
within the overall National Solar Energy Plan. Predecessor plans
included various solar resource analysis efforts within other program
activities and as discrete studies. The expanded and programmati-
cally unified effort in FY 76 will focus on accelerated acquisition of
solar flux and meteorological data for input into the other technical
development programs. The data will provide a basis for more defini-
tive economic assessments and geographically dependent perform-
ance predictions. :

SorLaR ENErRcY RESEARCH INSTITUTE

[In thousands of dellars]

Fiscal year 1976 e e e o e et i 5, 000
Transition period . L 1,250

The Solar Energy Research Institute was established by congres-
sional direction in Public Law 93-473. ERDA currently is examining
potential functions and program interactions with the ERDA solar
programs for the Institute. Consideration is being given to questions
such as single versus multiple institutes and new versus existing
institutional settings. Outside organizations, such as the National
Academies of Science and Engineering will provide assistance in con-
sideration of the various questions in implementing the congressional
directive. A general plan for organization, will be prepared early in
FY 76. The funding authorized for the Institute in FY 76 will supfport
start-up costs associated with development and implementation of the
Solar Energy Research Institute planning.

3. GroruerMAL ENERGY DEVELOPMENT

Tiscal year 1976. ) $ 33, 870. 000
Transition Periof. . oo 4, 425, 000
Plant and capital equipment__. v uem 10, 485, 000
Transition period e e e e e e e e et o e o e e 2, 650, 600
) [In thousands of dollars]
iacal T ttio

‘ sent e T period
Resource utilization 17, 870 1, 500
Supporting R & D — 18, 000 2, 925
Plant and capital equipment R 10,485 2, 650

Total - — — . 44, 355 7,075
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Geothermal energy utilization began on an industrial seale 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, 400 MWe at the (Geysers in the United States and slightly
more than 1,000 MWe worldwide. Geothermal energy has been exten-
sively used for municipal heating in Iceland since the 1930’s and has
also been utilized in the United States.

Some studies of U.S. geothermal resource have compared its poten-
tial favorably with that of present U.S. oil and gas reserves. The theo-
retical energy recovery is cooling a cubic mile of granite from 300 to
100 degrees Celsius is sufficient to supply all the U.S. requirements for
one week. The currently exploitable geothermal resources are located
in the less populated western third of the United States, but their
development could have considerable impact on providing the elec-
trical power requirements of large load centers. For instance, the Im-
perial Valley in California has been estimated to be capable of sus-
taining a generating capacity of as much as 100,000 MWe for 50 years.
The principal problems which appear to be inhibiting the growth of
geothermal energy utilization in the United States are: (1) a lack of
cgnfidence on the part of energy industries in geothermal reservoirs as

reliable, long-term supply of energy; (2) institutional, legal, and
environmental problems associated with the development of such res-
ervoirs; and (3) unsolved technical problems and economic uncer-
tainties concemingf the utilization of geothermal energy in an environ-
mentally acceptable manner. The purpose of the ERDA subprogram is
to accelerate solutions to these problems.

The mid-range goal of the ERDA Geothermal Energy research,
development and demonstration subprogram is to provide the full
technology base for the cost effective commercial production of 20,000
to 30,000 MW of electrical power from domestic resources by 1985
This could save on the order of 1,000,000 barrels of oil per day.
Accomplishment of this goal implies geothermal energy production
capabilities may exceed 100,000 MWe as we move into the next century,
with equivalent daily oil savings of from 3,000,000 to 6,000,000 barrels
of oil per day. Important contributions to the conservation of fossil
fuels can also be achieved by utilizing geothermal heat and associated
fluids for non-electric purposes, such as space heating and air
conditioning.

The ERDA geothermal program is now based on Congressional
guidance contained in the Geothermal Energy Research, Development,

and Demonstration Act of 1974, Public Law 94-410. Passage of the

Act reflects the strong Congressional support for accelerated develop-
ment of a commercialized geothermal industry in the United States.
The purpose of Public Law 93-410 is to provide effective man-

agement of a Federal program to bring presently unused geothermal
energg resources to commercial utilization. The scope of the Act
includes research, development, and demonstration of geothermal re-
sources. Specific provisions of the Act authorize mechanisms for:

Coordinated geothermal R&D management. C

Resource exploration and assessment.

Research, development, and demonstration of geothermal tech-

nologies of various resource types.
Government guaranteed loans for these purposes.




The bill sets a goal of producing electricity (1-to-10 megawatt per
plant) from hot dry rock, geopressured zones and hydrothermal sys-
tems by the end of fiscal 1980. :

The overall management of this program will rest with the Energy
Research and Development Administration.

The National geothermal energy program includes work in five
general areas.

Resources Exploration and Assessment ;

Environmental, Legal and Institutional Studies;

Geothermal Energy Demonstrations;

Resource Utilization Projects ; and

Supporting Research and Technology. : )

The ERDA Geothermal Energy Development Program consists
of two major subprograms: plants which includes pilot and demon-
stration; Resource Utilization Technology plants; and Supporting
Research and Development. .

The U.S. Geological Survey has the principal Federal responsi-
bility for geothermal resource exploration and assesment. The USGS
program under the Department of the Interior has been concerned

rimarily with delineation of geothermal resources. ERDA is support-
ing additional efforts focused on the evaluation of extractable energy
from known resources.

Emphasis in FY 1976 will be on resource assessment projects
which have high potential for providing industry with a realistic
basis for economic evaluation of geothermal resources. Included will
be two projects to improve geoscientific and exploratory drilling tech-
nology for assessment of hot dry rock resources. These are the resources
with the greatest potential for long-term contribution to geothermal
energy supplies, and which present the greatest problems of extrac-
tion and conversion. In addition, exploration of hydrothermal systems
associated with magmatic heat resources will continue.

ERDA has responsibility for developing and demonstrating
technologies needed to utilize all types of geothermal resources. Under
the resource utilization category, test facilities appropriate to each
resource type will be established, and tests and demonstrations of
the technologies for electric power production and other applications
utilizing geothermal waters will be conducted. ERDA also is respon-
sible for supporting research and technology which aims to improve
the state of the art of geothermal conversion facilities and exploration
techniques. The supporting research and development area addresses
a wide variety of technical problems and eventually results in specific
equipment or hardware especially designed for geothermal utilization.

ERDA’s geothermal program is based on plans for relatively short-
term Government involvement in the development and demonstration
of energy production. As this program begins to pay off, it is antici-
pated that the private sector will assume an increasing role in de-
veloping this resource. In this research phase, the ERDA program
will place strong emphasis on a close and continuous working relation-
ship with industry. One way ERDA will accomplish this 1s through
cooperative programs with the Electric Power Research Institute
(EPRI). ERDA has initiated discussions with EPRI to this end.
Another way is through direct contracts with industrial research

-~
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organizations for specific research efforts. The aim of these cooperative
arrangements 1s to assure rapid transfer of research results and
acceleration of the development of U.S. geothermal resources. In

FY 1976 ERDA expects the percentage of direct industrial projects
to increase significantly.

RESOURCE UTILIZATION TECHNOLOGY

. [In thousands of dollars]
Fiscal year 1976________________ . ________

Transition period ___ —— - —— S 1, 500
The Resources Utilization Technology subprogram consists of R&D
efforts involving the following types of geothermal resources:
Hydrothermal systems;
Geopressurized systems
Hot, dry rock systems; and
Normal gradient geothermal resources.

Hydrothermal resources

A large portion of the F'Y 1976 Resources Utilization program will
be directed toward projects involving hydrothermal resources.

Sites under consideration for ERDA hydrothermal facilities in-
clude: Niland, California, for hydrothermal hot brines; Heber, Cali-
fornia and the Basin and Range Province in northern Nevada and
Utah for high-temperature fluids of low to moderate salinity; East
Mesa, California and Raft River, Idaho, for hydrothermal fluids of
moderate temperatures and low salinity. The East Mesa site would be
utilized under arrangements with the Bureau of Reclamation, Depart-
ment of the Interior.

Projects at these locations will be carried out in cooperation with
private industry and will permit direct comparison with alternative,
promising power conversion systems. Each facility will provide for
testing and evaluation of advanced technology in drilling, reservoir
engineering extraction and conversion systems, and environmental con-
trol systems. Projects at research test facilities may also include resi-
dential and commercial applications, and agricultural applications.

These plans are based on progress in the past year in connection with
hydrothermal resource exploitation. Included among these was the
discovery in February 1975 of a large geothermal reservoir at a depth
of 4,500 feet, in the Raft River Valley of south-central Idaho. This
drilling was jointly funded by ERDA, the State of Idaho and the Raft
River Electric Corporation. The drilling site was located there based
upon an extensive resource assessment program completed in the fall
of 1974 by the U.S. Geological Survey. Future production tests are
planned for this project.

During FY 1975, two industrial studies were also completed for the
design of experimental resource test facilities of up to 10MW electric
capacity which would be capable of evaluating electric power genera-
tion systems and new and advanced components under field conditions.
One study by TRW Systems, developed plans for a facility in the
East Mesa, California, area. The other, by Bechtel Corporation, de-
veloped plans for a facility at Heber, California.

In addition, a test facility was completed at ERDA’s Lawrence
Livermore Laboratory for the development of the total-flow concept
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for energy recovery. This concept would be applied to Salton Sea geo-
thermal brines which are highly saline and corrosive but potentially
of large energy content. In field tests, satisfactory resistence to cor-
rosion and precipitation was exhibited by teflon-coated steel ‘which
can be utilized for turbine structural elements, High nozzle efficiencies
were achieved for a design that would be used in a turbine concept
that would operate with gas-liquid mixtures similar to those expected
from the Salton Sea reservoirs.

Geopressurized resources : ‘

For geophysical resources the FY 1976 program will focus on the
fundamental questions of reservoir liftime and production rates.
There will be detailed planning for a regional resource test facility and
production testing o severa% abandoned gas and oil wells which
demonstrated geopressurized formations, Approximately one-ninth of
the Resource Utilization programs will be directed to such efforts.
Critical information will be obtained relative to reservoir engineering,
geopressurized field composition and characteristics, and commercial
utilization. :

Recent events in.this field include initiation of ERDA funded
studies at the University of Texas to assess the commercial potential
of geopressurized resources along the Gulf Coast. These studies are
aimed at determining the size, deliverability and longevity of this re-
source, the economics of total flow utilization, and environmental and
institutional implications.

Hot dry rock resources

In hot, dry rock resources, drilling will be completed in FY 1975
for a deep system to demonstrate a potential utilization concept. In
this concept, water is pumped down one hole into a hot dry rock reser-
voir, circulated through the hot rock, and returned through a second
hole at temperatures high enough for power generation. An experi-
mental flow Ioop and a heat exchanger installation will be employed
in the heat extraction experiments. Extensive data will be obtained
both on the operation of the fluid circulation and demonstration sys-
tem and its geochemistry. About one-fifth of the Resource Utilization
Technology program for FY 1976 will be devoted to such efforts.

Other significant activities during FY 1976 will include work on
methods for locating and assessing hot, dry rock geothermal deposits
and alternative, innovative approaches for the fracturing and heat
extraction of the available energy. As the technology emerges from the
hot dry rock program, it will be incorporated into plans and studies
aimed at utilizing the deeper normal-gradient geothermal resources.

SurPPORTING RESEARCE AND DEVELOPMENT

[In thousands of dollars]

Fiscal year 1976 __ ... — - 16,000
Transition period . ____ e et e e 2,925

The Supporting Research and Development. subprogram incorpo-
rates efforts to solve technical problems across the entire spectrum of
industrial functions critical to geothermal energy development, Areas
of emphasis include drilling technology, reservoir engineering and
management, geothermal energy extraction, power conversion systems,

-
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thermal waters utilization systems, environmental monitoring and
control systems, and cooperative efforts with the USGS in resource
exploration and assessment technology.

Emphasis in FY 1976 will be placed on technological advances and
new systems and components for more economical development. Prior-
ity will be assigned to advanced drilling components and techniques,
reservoir modeling studies, reservoir stimulation techniques, down-
hole measurement systems, downhole pumping systems, research on
scaling and corrosion, advanced geothermal power cycles and heat ex-
changers, and noxious gas abatement systems.

Some of the efforts that will be funded include work in the area of
drilling technology development which will stress high-temperature
drill bits, downhole replaceable bits and non-conventional methods,
such as the Subterrene technique, explosive and spark drilling, and
water jet drilling. ‘

In addition, support will continue for laboratory experiments on a
potentially effective alternative to pumping—flashing and two-phase
flow of water and steam in the well. The experiments involving ver-
tical two-phase flow will be aimed at gaining the understanding re-
quired to predict flow modes and select control methods.

Research on scaling and corrosion will be expanded to reach a basic
understanding of the chemistry of hot brines under dynamic condi-
tions and to develop methods to minimize scale buildup. Research will
also be pursued on stress corrosion cracking in steel and other materials
involveg in the extraction and conversion of high-salinity geofluids.

An expanded program on advanced geothermal power cycle con-
cepts will g}ace priority on the total flow concept. Emphasis will be
placed on the rotary helical screw expander and the impulse turbine,
and will include work on a bladeless turbine concept. Field tests will
also be made with at least three advanced heat exchangers of the liquid-
to-liquid, direct contact and fluidized bed types.

In environmental control technology, an expanded program will
place emphasis on field testing of hydrogen sulfide control devices,
abatement of other noncondensible gases, improved instrumentation
for monitoring noxious gas emissions at geothermal sites and advanced
injection techniques that would avoid contaminating ground waters
with waste geothermal fluids. ’

Exploration and assessment projects will provide reservoir assess-
ment for Resource Utilization Projects and explore the feasibility of
normal gradient resources. Drilling technology will stress high tem-
perature drill bits, downhole replaceable bits, and advanced methods
such as melting, explosive and spark drilling, and water jet drilling.
Reservoir engineering research will provide a better understanding of
fluid flow, heat transfer and chemical reactions in subsurface porous
media leading to improved production planning. Extraction tech-
nology projects will include continuation of downhole pump develop-
ment and studies of vertical two-phase flow to develop a predictive
understanding of flow modes and control methods. Research will con-
tinue on advanced geothermal power ¢ycle concepts such as total flow
systems. Environmental monitoring and control projects will stress
spent brine injection and noxious gas abatement, although some work
will also be done on sampling and analysis methods, advanced cooling
towers and seismic and subsidence measurements.
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ort of planning needs for the national program, a model is
be:i[xlxlgszggstructeg which will provide economic analyses and cost-
benefit evaluations for all types of geothermal resources and for both
electric power and non-electric uses. The establishment and use of fhw
model will provide analyses that will identify research and deve o};l)-
ment requirements and 1mproved strategies for development of the
resource by industry and Government.

ERDA Request and Comunittee Action ‘

The ERDA sauthorization request for fiscal year 1976 includes $28,-
370,000 for operating expenses and $485,000 for capital equipment not
related to construction. Of the total operating expense budget $17 :i
870,000 was requested for the Resource Utilization subprogram an
$10,500,000 for the Supporting Research and Development subpro-

m. *

gr?l‘he basic legislation to advance the development of the nation’s

eothermal resources emanated from this committee : the Geothermal

team Act of 1970 (P.L. 91-581) and the Geothermal Energy Re-
search, Development, and Demonstration of 1974 (P.L. 94-410). The
Committee views geothermal energy as a national resource of enor-
mous potential and has continuously stressed its support for an ag-
gressive development program.

Resource Utilization

Based on its review of ERDA’s program plan for the next fiscal
year, and the record before the committee, the committee feels that
while the proposed Resource Utilization subprogram is basically
sound it fails to give adequate attention to the need for an aggressive
program of pilot and demonstration projects to test available geo-
thermal technology in the field. As indicated elsewhere in this report
the committee believes very strongly that every effort must be made
to accelerate the movement of new energy technologies beyond the
conceptual and laboratory stages into pilot and field demonstration

projects. Geothermal development is no exception. The timetable for

the construction of geothermal demonstration facilities must be mark-
edly advanced. . .

The record shows that in the course of budgetary review prior to the
transmittal of ERDA’s authorization requests to the Congress two
Division requests for capital funding for geothermal power plants for
on-going programs in ldaho and Nevada were disallowed. The com-
mittee feels it is essential that such on-going projects be carried for-
ward to the demonstration staga. .

The committee believes thathRDA’s request for the Resource Utili-
zation subprogram is reasonable and recommends authorization of the
requested $17,870,000 for fiscal year 1976, The committee also recom-
mends approval of the $485,000 requested by ERDA for capital equip-
ment not related to construction. This request covers laboratory and
other equipment needed to conduct and evaluate geothermal experi-
ments. In addition, and as evidence of the committee’s determination
to see to it that on-going geothermal programs be moved as promptly
as possible to the demonstration stage, the committee recommends the
following additions to ERDA’s plant and capital equipment authori-
zation: Project 76-1-h to provide initial funding for A-E and long-

67

lead time procurement for a geothermal powerplant (steam% at Raft
River, Idaho, $5,000,000; and Project 76-1-i to provide initial funding
for a geothermal powerplant at Buffalo Valley, Nevada, $5,000,000—
both of which are on-going geothermal development programs.

Supporting Research and Development

The ERDA request for this subprogram totals $10,500,000. The
committee recommends that the requested authorization be increased
$5,500,000 to a total authorization of $16,000,000. This subprogram
supports technological research throughout the entire geothermal re-
search and development program. It includes essential research on
specialized drilling and other technologies required for geothermal
development, reservoir modeling studies, reservoir stimulation tech-
niques, downhole measurement and pumping systems, research on
corrosion and scaling problems, and work related to environmental
problems associated with geothermal development.

The committee notes particularly that the development of advanced
drilling technology is vitally important to the successful exploitation
of geothermal resources, which are often associated with extremely
hard rock geological formations and high temperatures. The record
before the committee makes it clear that special attention must be
focused on this area. In increasing the authorization for this subpro-
gram it is the committee’s intention and expectation that $5,000,000
will be expended on an advanced drilling technology program in fiscal
year 1976. In the committee’s judgment such a specially focused effort
1s essential to the early advancement of the nation’s geothermal
recovery program.

Cooperative Arrangements

The committee is informed that ERDA and the Raft River Rural
Electric Cooperative, Inc., and its wholly-owned subsidiary the Raft
River Geothermal Development Cooperative, Inc., Malta, Idaho, the
non-federal participants in the Idaho Geothermal R&D Project are
currently negotiating a cooperative research and development agree-
ment to provide a written framework generally defining the responsi-
bilities of the parties for the duration of the roject.

In this connection, the committee is advised that concern exists on
the part of the non-federal participants respecting the ultimate dis-
position of the rights to the geo -ﬁermal production fields, project
facilities, and electric power output assuming the research and devel-
opment project is successful. The Raft River Rural Electric Coopera-
tive, Inc. is a not for profit cooperative utility organized pursuant to
the Rural Electrification Acts and is owned by its members and cus-
tomers. The cooperative serves about 1800 customers within an area
of over 10,000 square miles in southcentral Idaho, including the project
area in the Raft River Valley. Its winter peak load runs about 12 MWe.
During the summer irrigation season the peak load is about 40 MWe.
Electrical energy sold by the cooperative historically has been pur-
chased from the Bonneville Power Administration.

The geothermal power potential of the Raft River Valley has figured
prominently in this cooperative’s advance planning to meet its future
electric power needs, There has been an indication from the Bonneville
Power Administration that due to an insufficiency of power the Ad-
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ministration may not be able to provide sufficient power in the future
to meet the cooperative’s requirements. Hence, the need to develop an
alternate source within the next few years has taken on added
emphasis. '
(Il)onsequently, the Raft River Cooperative has involved itself deeply
in the present effort to define and exploit the geothermal resources
within its service area. It has acquired rights to some 100,000 acres
of geotherma) lands in the Raft River Valley. It has conducted or has
participated in the conduct of extensive geological, geophysical, and
eochemical studies of the resource and has been heavily committed

to the Idaho Geothermalerﬁje%t ;mﬁe‘s its (i}nceptiozl.. o amim
d by the Raft River Cooperative raises m-
The concern expressed by the O RDA I dis

ortant question respecting the policy to be appil ' ¢
gosing oqf successfu %eothermal projects. In the committee’s judg-
ment, that policy should take special account of the needs o,f the local
community for new energy sources, and of the community’s involve-
~ ment in the geothermal project in question. In the case of Raft River,
the cooperative’s special relationship to the Idaho Geothermal Project
should weigh heavily in any future decisions ERDA may make re-
specting the continuing conduct of the research and development pro-
gram and the ultimate disposition of the production wells, plant and
equipment, and power capacity developed as part of the project.

The Raft River Electric Cooperative pioneered the development of
the geothermal resources in the Raft River Valley. In view of its
heavy involvement in the Idaho Geothermal Project, and because a
new energy source will be needed to meet the future electric power
requirements within its service area, the cooperative’s hope to acquire
the project as part of its electric utility system, if the research an
development program is successful, should in the Committee’s judg-
ment receive every possible consideration. In the committee’s view, 1f
the geothermal resources of the Raft River Valley are successfully
harnessed for electric power generation those resources should logi-
cally be made available to the Raft River Electric Cooperative. In
addition, the cooperative’s special stake in the outcome of the present
research and development effort should be reflected in ERDA’s con-
tinuing decisions respecting the project. To the extent ERDA is au-
thorized to do so, it is the committee’s judgment that the Raft River
Electric Cooperative should be accorded a preferred position respect-
ing the ultimate disposal of the project and its facilities.

Geothermal Resources in Oregon

The State of Oregon is rich in geothermal resources, and has a long
history of interest in and use of the resource. In the city of Klamath
Falls, Oregon homes, hospitals, schools, and other buildings have been
heated by the energy from geothermal steam wells for many years.
Klamath Falls and other geothermal communities in Oregon repre-
sent a working laboratory demonstrating useful applications of the
energy potential of lower and moderate temperature geothermal re-
sources. The State of Oregon and the colleges and universities of the
State, including Oregon. gt.ate University, and the Oregon Institute
of Technology have conducted extensive studies in geothermal sci-
ences and technology and have developed a wide expertise in the field.

~
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In the committee’s judgment, ERDA should focus special attention
on Oregon’s experience with the lower temperature geothermal re-
sources that abound in that State, and should take advantage of the
expertise that has been developed there in dealing with the resource
and its problems and prospects. The committee understands that a
consortium of universities, including the Oregon schools referred to
above, Washington State University, the Pacific Northwest Regional
Commission, the Pacific Power and Light Company, and others have
proposed a broad planning study to assess the potential of lower tem-
perature geothermal resources for meeting nonelectric energy require-
ments for space and process heat, the need for research and develop-
ment on components and hardware, the need for testing facilities, and
the need for expanded educational and public information programs
to broaden public awareness and knowledge of the available and po-
tential applications of this category of geothermal resource.

In the committee’s view, geothermal energy for space heat and
process heat is an alternate clean energy prospect that holds great
promise not only for residential uses but for agricultural and indus-
trial uses as well. Expanded use of this resource could well bring sub-
stantial savings in already short supplies of conventional fuels. The
committee expects that ERDA will accelerate its program in this area
in cooperation with interested State and local governments and edu-
cationa] institutions.

4. Praysicar REsSpARCH

A. ERDA REQUEST

The ERDA requested $312,500,000 for the operating expenses of the
physical research program for F'Y 1976, an increase of $30,900,000 over
the estimated costs for this program in FY 1975. The proposed amounts
for this program include the following sub-program increases: high
energy physics, $16,800,000; nuclear science, $6,400,000; materials
sciences, $3,800,000; and molecular sciences, $3,900,000. In addition, for
the transition period the ERDA requested $83,800,000 for the operat-
ing expenses.

[In thousands of dollars]

Actual Estimated ERDA
ﬁma\”:a? fisc: l‘mts i uiquest T
al year iscal year ransition
{974 1975 fe:'s period
High energy physies. ... .. §125, 842 ‘$131 500

ﬁ‘l:%!;?r science - 84, 360 71,700 $l§§. %% sﬂ’ ggg

als sciences 32,487 39, 800 43,600 141
Motecutar sciences 30,136 38, 600 42,500 1z, 538
Total, physical research program..______________ 252,825 281, 600 312, 500 83,800

The ERDA physical research program is the successor to the long
existing physical research program managed by the Atomic Energy
Commission. Although the AEC program was basically multidirec-
tional, its emphasis and primary focus naturally has been on research
with some relationship to existing or projected requirements for
applied programs, mainly nuclear programs. In many cases at the
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major laboratories, in fact, research has been conducted in the same
areas in which development programs were -be-in,%'l pursued. As a
result, much of the AEC physical research activity has been directly
motivated by and closely related to the requirements of applied nu-
clear programs. .

Consistent with the broader energy research responsibilities of the
ERDA, encompassing both nuclear and nonnuclear energy research,
the ERDA will expand the physical research program in FY 76.
The FY 76 program will be expanded to include additional research
in the materials sciences and molecular sciences subprograms in
research areas which potentially will be supportive of the ERDA non-
nuclear applied programs, as well as those multi-directional in char-
acter. Program empgasis will be on research required for the develop-
ment and understanding of new energy sources and for the solution
of energy related problems. '

B. COMMITTEE ACTION

In accordance with an agreement with the Joint Committee on
Atomic Energy, the Committee reviewed the ERDA budget request
for only those subprograms with a direct relevance to non-nuclear
energy technologies—namely, materials sciences and molecular sci-
ences. These two subprograms were also reviewed by the JCAE since
they also have relevance to nuclear energy technologies.

uring its consideration of S. 598, the JCAE authorized funds
equal to the Presidential budget request for material and molecular
sciences to support nuclear programs. In the opinion of the Senate
Interior Committee the Presidential budget was decidedly inadequate
for support of nonnuclear programs because the requested percentage
increase was less than inflation in the preceding year. Without funds
in excess of the Presidential request these subprograms would actually
be retarded at the very time when the ERDA mandate has been
broadened to include research, development, and demonstration in
non-nuclear energy technologies. Without adequate support for the
physical research subprograms of materials and moleuclar sciences, a
sufficient corps of scientific expertise will not be available to be brought
to bear on major technical problems which are bound to occur when
major demonstration plants are built on an accelerated time scale.
The costs for retrofitting and lengthy delays in the construction of
non-nuclear demonstration built with borrowed monies can quickly
exceed the cost of several years of research in real terms and can in
indirect terms cause public discontent with the programs due to costly
overruns and delays.

Accordingly, the Committee has authorized increases in both the
materials and molecular sciences beyond those levels requested by
the President. The materials sciences budget was increased by $8.5
million to $52.1 million for FY 76 and by $2.125 million to $14.025
million for the transition period. The molecular sciences authoriza-
tion was increased by $9.5 million to $52.0 million for FY 76 and by
$2.375 million to $13.575 million for the transition period.

The Committee recognizes that fact that it is difficult to categorize
most basic research as either nuclear or nonnuclear. Fundamental
scientific knowledge can frequently be used interchangeably to help
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solve problems which arise in many energy technologies, both
and nonnuclear. The Division of Phys%gal Resear%h ;mrrena?rdﬁ:g
a reasonably balanced basic research effort in support of the AEC
nuclear programs transferred to the ERDA. However, the Division of
Physical Research of the ERDA has the responsibility of carrying
out fundamental research relevant to all energy technologies, and
currently it lacks an adequate program of support for basic reszaarch
related to nonnuclear energy technologies. Therefore, the Committee
expects that, to the extent practicable, the increases authorized by
this Committee will be directed to initiate and expand programs in
those areas with high potential for relevance to nonnuclear ener
technologies. B
In the current organizational structure of the ERDA the Division
of Physical Research is assigned to the Assistant Administrator for
Solar, Geothermal, and Advanced Energy Systems. Questions have
been raised by the Office of Technology and Assessment panel and
others re?gardmg the advisability of this organizational assignment
in light of the applicability of the results of physical research programs
to all of the ERDA programs. Questions have also been raised re-
garding the ERDA approach organizationally and philosophically
to insure that all of the necessary research, ranging from very basic
to very applied, is being properly directed to provide the foundations
for development and demonstration of all energy technologies. While
basic research by extremely gifted scientists in support of the ERDA
programs 13 undoubtedly desirable, supporting research programs
more directly relevant to each of the energy programs is also very
Important. A carefully constructed research program encompassing
the spectrum from basic to applied research is needed to meet the
challenge of achieving fundamental understanding and yet providing
answers to difficult questions which arise in the rush to demonstrate
various energy technologies. The Committee directs the Adminis-
t}s)rattor to (_:g?rlfy th& ERDA position on these questions and issues
y transmitting written communication to th i
by t Febmarygl, Jtten e Committee by no later

5. Aovancep Engrey Systems

A. ERDA REQUEST

The ERDA requested for fiscal year 1976 the sum of $13,773,000 for
the operating expenses of the research and development program in
magnetohydrodynamics (MHD) and $500,000 for the operating ex-
enses of the research and development program in fuel cells. The

scal year 1976 request for MHD constitutes an increase of $6,189,000
over the amount estimated to be expended in fiscal year 1975, Sécondly,
the fiscal year 1976 request for fuel cells represents no increase over
the amount estimated to be expended in fiseal year 1975,

COMMITTEE ACTION

The development and successful utilization of these advanced tech-
nologies hold great Ppromise for efficiently meeting energy demands.
The Interior Committee is therefore very enthusiastic over these po-
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tential technologies and expects the ERDA to aggressively pursue
both programs. To this end, the Committee authorized an increase in
programs so that fuel cells will be authorized at a level of $10 million
and MHD at a level of $50 million.

(1) Moegnetohydrodynamice (MHD)

: In thousands of dollars] R
Figcal year 1976: ! Operating costs

it , 3

QOriginal request ... $13, 77

‘Committee action. .. —— - 36, 227
Total ——._- —mm e e e 50, 000

Transition period:

Original request__ e - 52)’ 20502
Commiftee action_________ . __________ —— 3
TPOLAL oo e e e e e e et e e e e 11, 255

The incorporation of MHD generators into the topping stage of
binary power cycles offers the potential of high overall thermal effi-
ciency and low pollution levels with the direct utilization of coal. Work
over the past four years h]fs lid to prehmm%ry engineering of develop-
mental generators and other key components. )

At th% level of funding requested by ERDA, during fiscal year 1976,
the major program actions to be taken will involve focusing work on
specifically defined engineering goals. This process has already been
initiated in F'Y 1975 and includes the organization of interdisciplinary
design review teams to regularly evaluate progress on the major hard-
ware projects. Recognizing that the e-n%mgermg experience and data
base for the design and construction of pilot scale facilities (50-100
megawatt, electrical) is not now available for coal fired systems, the
program is being organized to insure that the design of test compo-
nents and ‘he supporting test schedules and conditions address the ob-
jectives of the defined engineering goals of a logical program.

An outgrowth of U.S. rocket technology. MHD generates electricity
by interacting a high temperature gas with a magnetic field, The tech-
nology offers high promise of great increases in conversion efficiency

(up to 60%) over present power generation systems (which achieve
above 40%). Other major claims for the MHD technology are that it
involves greatly reduced thermal and atmospheric pollution, reduced
water requirements, and hold great promise for power generation from
Western coals where water is scarce. The MHD technology is being
actively pursued by the Soviet Union and Japan. U.S. Government
support has been slow and at a low ebb. )

The Interior Committee has specifically authorized $50,000,000 for
continuation of a program for magnetohydrodynamics.

Public Law 93404 directed $5,000,000 of FY 1975 funds to be used
to design and plan an engineering test facility large enough so as to
provide a legitimate engineering basis which when achieved will en-
able the immediate construction of a commereial scale MHD plant for
possible operations in the mid-1980’s. In the past, the Office of Coal
Research, under Interior and now under ERDA, has shown little
inclination to move ahead rapidly with a program of MHD develop-
ment in compliance with the law.
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The Committee strongly believes that, in its search for alternative
sources of energy, the nation cannot afford to allow a systern such as
MHD to go by the wayside simply for lack of funding or direction.
With this act, Congress is giving ERDA authorization for funds to
move the MHD program at a pace consistent with the demands of
existing law and it is incumbent upon ERDA to provide the direction
necessary to carry out the intent of Congress that the MHD program
progress rapidly.

In addition, the Committee expects ERDA to elevate the alread
existing MHD Project Office to a position of prominence and hig
visibility within the ERDA organizational structure. The Committee
also believes that consolidation of all aspects of the MHD program
within the MHD Project Office is of extreme importance to the success
of the program.

The Committee expects to be advised periodically of the progress
made in the development of the MHD technology and to any impedi-
ments that may slow the pace of such development.

(2) Fuel cells

[In thousands of dolars]

Fiscal year 1976 Operating costs
Original request _..._____ e e e e $500
Committee action _ e e k2 o e et e e e 9, 500

BOtAL e e e e 14, 000

Transition period ;

Original request __...__.______________ — 200
Committee action e T 2,376
Total e e e e e e e 2, 575

Fuel cell development to date has concentrated mainly on designs
using specialized clean fuels such as methane and hydrogen. Under the
program originally transmitted to the Congress by ERDA efforts will
concentrate first on evaluating existing fuel cells with coal-derived fuel
and on matching coal-derived fuels with the most compatible fuel cell
concepts. This program is said to be necessary in order to determine
which fuel cell-fuel combinations ean lead to practical, religble, eco-
nomic systems for implementation.

Fuels cells convert chemical energy directly to electrical energy and
figured prominently in the nation’s Space Program. Technology de-
velopment, to date, indicates that fuel cells are capable of delivering
up to 30 percent more energy from a given amount of fuel than con-
ventional generating systems. Because fuel cell generators can range
In output anywhere from a few kilowatts to hundreds of me awatts,
they can be located at or near where the power 1s needed, there%y mini-
mizing the inefficiency associated with the transmission and distribu-
tion. Furthermore, the Interior Committee has been informed that
because of its high efficiency at relatively low power ratings, the fuel
cell is ideally suited to use by smaller utilities—particularly those
public systems owned and operated by smaller cities and towns and
by rural cooperatives.
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To date, the specific technology developed for the Government’s
needs is oriented to the use of pure hydrogen and pure oxygen as the
fuel and oxidant. The effort now must be to develop cells tolerant of
the impurities of fossil fuels. Through 1976 the electric utilities have
invested some $37 million in fuel cell research and development. Gas
utilities another $39 million and the Electric Power Research Institute
has a $9 million research program underway. )

The Committee believes that ERDA should pursue an aggressive
program in the development of fuel cells which can use fossil fuels.
If successful, such a device would provide a highly clean and efficient
source for decentralized power generation.

Because of the large pay-offs involved if research and development
are suceessful, the Interior Committee has authorized a substantial in-
crease in this program and expects ERDA to administer a program
reflective of the increased authorization. ,

(8) supporting activities

[In thousands of dollars]

Fiscal year 1976 Operating costs
OFiginal PeOUESE e oo i e 8, 90((;
Committee action. e e e e

Total .- e et e e e e 8, 900

Transition period:

OTIZINA] POGUES oo o e e 1,630
COMMILEEE BETIOT_ oo e s e 0
TR ] o e e e 1,630

This subprogram covers system studies encompassing all energy
sources. The work includes examinations of all aspects of the energy
systems including technological, environmental, economic, societal,
regulatory and legal questions. The objective of the subprogram 1s to
provide a coordinated approach to understandi ‘interrelationships
among energy supply and demand options. The F "76 program will
emphasize technology transfer studies, including the question how the
transfer of technology from Government to industry can best be
handled.

6. ConsprvaTION RESEARCH AND DrvELOPMENT

A, ERDA REQUEST

The ERDA. authorization request for operating expenses for the
conservation research and development programs in the fiscal year
1976 is $32,170,000 which is an increase of $15,508,000 over the oper-
ating costs for fiscal year 1975. The requested expenditures for this
program include the following subprogram amounts: electric power
‘transmission, $11,830,000; energy storage systems, $9,100,000; ad-
vanced automotive power system, $8,240,000; and end-use conservation,
$3,000,000. A capital expense authorization of $2,450,000 was submitted
for fiscal year 1976.

%

[in thousands of dollars]

Actual Estimated ERDA request
costs in costs in

fiscal {ear fiscal ¥ear Fiscal {ear Transition
974 975 976 period
Electric power fransmission. . ... ___ ... e 1,531 6,372 11, 830 2,673
Energy storage systems. .. ..___.._... 1,689 5, 800 9, 1 2,000
Advanced automotive power systems .. 1,500 4,490 -8, 240 2,060
End use conversion..____._.___. ... 9 [1} 3, 000 1, 000
Improved conversion efficiency. . ... ..., [1] [i] 1] ¢
Urban waste conversion... ... .. .oooooiin.. 1] 0 0 ]
Total e 4,720 18,662 32,170 7,733

During the transition period the ERDA requested authorization of
$7,783,000 for operating expenses and $500,000 for plant and capital
equipment.

. The U.S. has been growing more energy-intensive for many decades,
in the face of decreasing relative energy prices. Buildings are poorl
insulated. Industrial energy consumption per unit output is mue
greater than in other industrialized nations. Electrical energy con-
version and transmission efficiency improved for decades, but has made
no significant gains in recent years; the problem of peak loads has
been getting worse. Our transportation system moves steadily toward
energy Intensiveness.

Several studies have been made to identify the kind and extent of
research, development, and demonstration programs that should and
could be carried out in support of energy conservation goals. While the
studies differ in detail they uniformly indicate that major research and
development can and should be undertaken immediately.

The electric power transmission program is being carried out in close
cooperation with the utility industry, particularly with the Electric
Power Research Institute (EPRI). ERDA now participates with
EPRI in several joint transmission and distribution R&D programs.
~ The ERDA electric power transmission program includes activities
in underground transmission, overhead AC and DC transmission, sys-
tems control and development, and distribution and use management.
The FY 76 electric power transmission program basically is a con-
tinuation of predecessor programs at approximately the same level of
activity.

Energy storage has significant potential in electric utility and trans-
portation systems and can also be applied to residential, commercial,
and industrial use. Application of new energy storage technologies
will: (1) permit more efficient use of central station power plants, (2)
provide for improved operating economy of utility systems, (3) reduce
the need for scarce petroleum fuels by shifting to more plentitul fuels
such as coal, (4) reduce the demand for electrical transmission and dis-
tribution facilities, and (5) provide certain environmental benefits.
Additionally, energy storage 1s necessary for the full implementation
of new energy resources such as solar and wind which are intermit-
tent. Thus, storage is required to match the time of availability of
the resource to the timing of its demand or consumption.

The ERDA program includes activities in several areas of energy
storage technology, including batteries, chemical, superconducting




76

magnetic energy storage, thermal, mechancial and systems analysis.
Although based on similar predecessor programs, the F'Y 76 program
represents a several times expansion of activity in storage R&D.
The ERDA advanced automotive power systems program is the
successor to and an expansion of the NSF advanced automotive power
systems program and EPA R&D activities relating to internal com-
bustion engines. The expanded ERDA program will encompass R&D
in a broader range of transportation modes and technical issue areas
including aircraft systems, rail systems, water systems, pipeline sys-
tems, and intermodal transportation studies, as well as an expanded
highway vehicle systems follow on to the predecessor advance auto-
motive program. .
. The %R%A program in end-use conservation is a substantially
expanded effort in fiscal year 1976 which is designed to supplement
the increased energy efficiencies now being achieved by the private
sector in response to markedly increased fuel and energy costs. The
objective of the program is to develop and demonstrate end-use tgch~
nologies which have increased effectiveness and conservation and
which probably would not be developed at all or within a comparable
time frame by private industry. The impetus of Federal funding
and the application of national R&D, demonstration and technology
transfer capabilities to what otherwise would be solely individual
industry research funding and capability, if at all, is intended to
ensure the early availability and utilization of end-use conservation

technology.
) B. COMMITTEE ACTION

eviewing the budget request for conservation research and de-
Ve%;;)rll‘lent thegCommittge fougld deficiencies in the authorization re-
quest for every program except one—electric power transmission.
The Committee approved increases in the authorization of the con-
servation programs to the following levels:

fin thousands of doliass}
Senate Interior Committee
- recommendation

Figeal year Transition
1976 period
Elaetric power transmission_ . . . ..oove o cn e e e an 11,830 24, gg
Ad d Ve DOWEr SYSTBMS. ... %38 ilgg g+
Energy storage systems._ ... ... 2 100 % 000
End uss ;nargy cqnsen;gggnéf - - & 000 T o5

Improved conversion efficiency. . . ..o.ouuo i e 3 .
Urt?an waste conversion 30, 000 7,500
L OO, 118,590 28,902

These increases were approved because of the Committee’s firm
conviction that although various studies of the potential for research
and development to contribute to energy conservation may differ in
detail, they do indicate that major research, development and demon-
stration efforts can and should be undertaken immediately. The ERDA
conservation research and development programs provide one of the
major areas for potential contributions in the short-term (before
1985) to reducing the domestic energy shortfall.
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The Committee accepted the budget request for electric power trans-
mission as submitted with no proposed change.

The major concern of the Committee was that an increased funding
level might cause a corresponding decrease in research support in the
private sector by such organizations as the Electric Power Research
Institute. However, the Committee invites the Administrator to re-
quest additional authorization of funds in electric power transmission
if the need for such additional funds can be demonstrated.

The Committee recognizes that research and development efforts in
energy storage systems will explore a number of approaches with each
having applicability to prob&ll))ly more than one energy source. The
consensus of the Committee members is that particular attention should
be paid to those storage techniques which have strong potential for
use In solar energy systems. The Committee expects the Assistant
Administrator for Conservation to plan the energy storage program
in cooperation with and in support of the solar energy program.

The Committee believes that as hydrogen is a relatively clean-
burning fuel, with production costs which are easil competitive with
other fuels, that the Energy Storage Systems ang Advanced Auto-
motive Power divisions of ERDA should examine proposals now
before the Administration to demonstrate the feasibility of a hy-
drogen-powered transportation fleet, such as the proposal to operate
a portion of the Idaho National Engineering Laboratory’s bus fleet
on hydrogen. ' :

Before the Senate and House Appropriations Committees act on

the ERDA appropriations bill the Assistant Administrator for
Conservation must inform the Committee in written communication
what the detailed plans are for supporting research in advanced auto-
motive power systems with the $18 million authorized by the Commit-
tee.
- In connection with the advanced transportation power systems pro-
gram the Committee directs ERDA, to undertake a comprehensive
analysis to determine the feasibility and desirability of using methanol
as a blend with gasoline for automotive fuel purposes. In addition, the
Committee directs ERDA to study the feasibility and desirability of
using methanol as a fuel to power the gas turbines frequently useg by
the electric utilities to meet periods of peak demand.

In conducting his activities in end-use conservation research and
development the Assistant Administrator for Conservation is directed
by the Committee to investigate, in coordination with the Department
of Housing and Urban Development, potential R&D programs for
improvements in mobile home design.

The improved conversion efficiency budget approved by the Com-
mittee will provide funds for advanced energy conversion efforts
aimed at the development and demonstration of both bottoming and
topping cycles, as well as hybrid power cycles, The additional fund-
ing will allow development of alternative methods of waste heat re-
covery and the development of competitive, alternative bottoming
eycles utilizing this presently wasted resource, ;

The Interior Committee 1s especially interested in research and de-
velopment efforts directed toward recovery of energy and agricultural
fertilizer from liquid wastes, While the ERDA’s waste utilization pro-
gram is in the formative stages, research and demonstration of tech-
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nologies in liquid wastes to energy concepts should proceed as expedi-
tiously as possible. For many years, very wet wastes have been digested
utilizing biological /biochemical techniques which, in turn, can produce
methane for in-plant power.

While the Committee recognizes the proven utility of the biological/
biochemical approach, the specific concern of large urban and metro-
politan areas in processing liquid waste efficiently mandates so that
more effective technologies be developed to handle such wastes. The
conversion of liquid wastes to energy is appealing from the stand-
point of both the net energy results that may be achievable and the
decreased environmental impact to the nation’s waterways if such
technologies are made commercially feasible. - )

The golmmittee specifically notes that additional authorizations
have been approved for research, development, and demonstrations
in the treatment and utilization of liquid waste/sewage sludge. This
funding has been authorized in two divisions of ERDA, Conservation
(Improved Conversion Efficiency) and Environmental and Biomedi-
cal R & D (Environmental Studies). Furthermore, the Committee
is aware that the Environmental Protection Agency has statutory
authority to consider the efficient treatment and disposal of sewage
sludge. Therefore, this Committee directs that ERDA coordinate
programs among 1ts divisions and between other government agen-
cies. Periodically, and not less than annually, the Committee directs
the Administrator of ERDA to transmit to the autherizing and ap-
propriating Committees of Congress, a report or reports on the co-
ordination and progress that has taken place between agencies in
carrying out this program. Also, because the EPA, ERDA, and HUD
each have an interest in the management of liquid wastes, ERDA
is directed to establish an interagency task force comprising represent-
atives of HUD, ERDA, and EPA to investigate the cost of convert-
ing liquid waste to energy and to coordinate the R & D of methods to
efticiently handle these wastes.

In addition to funds included elsewhere in the ERDA authoriza-
tion for Y 1976 for waste systems and utilization research and devel-
opment activities, the Committee has included and authorized for
Conservation Research and Development the amount of $30,000,000
to be used for a program of assistance to state and local governments
for the design, construction and operation of demonstration facilities
for the recovery of energy and useful material resources from solid
wastes. The Committee anticipates that such assistance will take the
form of federal loans, price guarantees and other types of federal
financial assistance authorized by Section 7.(a) of the Federal Non-
nuclgapzz; Energy Research and Development Act of 1974 (Public Law
93-577). '

7. ENVIRONMENTAL AND SAFETY RESEARCH

A. ERDA REQUEST

The ERDA requested authorization of $196,075,000 for the fiscal
year 1976 operating expenses of the environmental and safety research
grogram (formerly the Biomedical and Environmental Research and

afety program}, a net increase of $31,080,000 over the estimated op-
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erating costs for fiscal year 1975. The requested amounts are for (1)
biomedical and environmental research, $156,515,000, (2) waste man-

‘agement, $36,000,000, and (8) operational safety, $3,560,000.

The net increase over fiscal year 1975 is attributable to an increase
for biomedical and environmental research (up $24,300,000), and in-
crease for waste management (up $6,430,000), and an increase for
operational safety (up $350,000).

The ERDA also requested for this program for fiscal year 1976 au-
thorization of $24,200,000 for plant and capital equipment, consist-
ing of $5,620,000 for general plant projects, $3,200,000 for a new con-
struction project, $1,000,000 for a previously authorized construction
project, and $14,380,000 for capital equipment not related to
construction.

The ERDA requested authorization during the transition period of
$51,500,000 for the operating expenses of this program and $5,050,000
for plant and capital equipment expenses. ‘

[Fiscal years]
[in thousands of doltars]

ERDA request
Actual costs Estimated Transition
in 1974  costs-in 1975 1876 period
Biomﬁdiﬁ?‘l atm;l, environmental:

ealth studies..._____._______. . . . ___. 32,7118 35, 504 , 180
Environmental studies 107777 21,291 36,972 % 765 mi ey
Biojogical studies. ......._ ... _.__.__ 37,564 41, 608 47, 470 12, 420
Physical and analytical...___..._ ... .. ___________ 9,700 13,572 17, 850 4, 9500
Heart devices. . ... ___ ... ___. - 2, 640 1,761 0
Nuclear education and training. ___.___________ .. 2,347 2,398 3,250 850
Nonnuclear education and training...____.________ 0 i 0 ]
Total oo e e 106, 260 132,215 156, 515 40, 500

The budget submitted to the Congress for environment and safety

was constructed prior to the establishment of ERDA to continue nu-
clear energy programs which had their origins in the Atomic Ener
Commission, No direct provisions were made in the Presidential
budFet for biomedical and environmental programs germane to non-
nuclear energy technologies. With only the expenditure level provided
in the submitted budget the Assistant Administrator for Environment
and Safety would be forced to reallocate monies from nuclear energy
programs in biomedical and environmental research to institute
non-nuclear programs. In fact, the Office of Management and Budget
recommended that the Assistant Administrator for Environment and
Safety shift $20 million to non-nuclear energy technologies.
. While there is an on-going program for nuclear education and train-
ing within ERDA, there was a total lack of funds designated for the
education and training of technical manpower in energy-related dis-
ciplines to carry out the non-nuclear mission of ERDA. Any new
education programs would also be under the direction of the Assistant
Administrator for Environment and Safety.

During its consideration of the ERDA budget the Joint Commit-
tee recommended authorization of $163,015,000 for the operating ex-
penses of ERDA biomedical and environmental research program

g
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for fiscal year 1976. This is an increase of $6.5 million above that which
was requested. Also, the Joint Committee recommended that $41,-
650,000 be authorized for the transition quarter, an increase of $1,-
150,000 above the amount requested.
The Joint Committee specified that the additional authorization
be utilized as follows: :
1. $3.5 million in fiscal year 1976 and $900 in the transition
period for continuation of the artificial heart program,
2. $2 million in fiscal year 1976 for additional effort in the
ERDA program in nuclear medicine, and
3. $1 million in fiscal year 1976 and $250,000 in the transition
period to provide for additional traineeships in nuclear energy
education. o
B. COMMITTEE ACTION

With the public concern over the safety and environmental effects
of nuclear energy sources, the sentiment of the members of the Com-
mittee is that it is ill-advised to divest funds from the nuclear pro-
grams to initiate programs in biomedical and environmental research
pertaining to non-nuclear energy technologies. Therefore, the Com-
mittee approved an increase of $31.5 million in the authorization
level for biomedical and environmental research. The Committee di-
rects that these additional funds be used to initiate programs for which
the primary aim is to address questions regarding the biomedical and
environmental effects associatea with the use of the non-nuclear energy
technologies being developed by ERDA.

The Commitfee increased the authorization level for biomedical
and environmental research by the $31.5 million after receiving a
detailed report on the types of research efforts which were needed to
investigate the effects of widespread usage of new non-nuclear energy
sources.

It is the intent of the Committee that the $31.5 million increase
be allocated in the following manner:

Health Studies, $4,660,000.

Environmental Studies, $12,672,000.

Biological Studies, $2,240,000.

Physical and Analytical, $6,928,000.

Non-nuclear Education and training, $5,000,000. )

The Committee approved the increase for health effects studies to
permit the evaluation of the hazards of exposure of human populations
to different levels of toxic agents from non-nuclear ene'l;%y sources and
to develop methods for correcting and preventing the damage caused
by these hazardousagents. . .

The Committee’s increase for environmental studies will provide
support for an accelerated ERDA program for research, develop-
ment, and demonstration relating to energy resource extraction. The
agency has key responsibilities which includes all aspects of the fuel
cycle for present fuels. Programs which relate directly to the increased
use of coal for synthetic fuel purposes should be appropriately
emphasized.

The Committee’s increases will permit new research efforts on the
biological aspects of matters such as pulmonary disease caused by coal-
carcinogenic, and mutagenic activity of chemical pollutants in human

81

populations and biological aspects of geothermal energy related pol-
lutants. An instrumentation program will support epidermiological
studies, especially with respect to the relationship between level of
ex;%%suré and disease effect.

e Committee increased the physical and analytical subprogram
for FY 76 and for the transition p%rf:d, to support a.y;ange of a?otigii;ies
covering rehabilitation of coal lands; coal-related pulmonary diseases;
broad aspects of coal conversion technologies, as well as the possible
health, environmental, and social impact of renewable energy sources
such as wind, ocean thermal gradients, hydropower and others.

The Committee expects that the approved increase in authorizations
for the Division of Biomedical and Environmental Research will
enable ERDA to actively pursue work in identifying and measuring
multiple pollutants from various sources.

Furthermore, ERDA should do such work, that is not duplicative
of other agencies, in the development of biological test systems and
instrumentation for such identiflx)cation and measurement of multiple
pollutants and to research, develop, and demonstrate new approaches
to improve present methods. :

The Committee is keenly aware that there are environmental pro-
grams already established in other governmental agencies and that
there is a serious potential for needless duplication of effort in estab-
lishing within ERDA programs in biomedical and environmental
research pertaining to non-nuclear energy technologies. The Com-
mittee is also concerned that no gaps be allowed to occur in our ability
to develop the non-nuclear resources in environmentally safe and
acceptable ways. \

The Committee believes that a complete program in environmental
research can be achieved without needless duplication provided that
areas of principal responsibility for each active Federal agency is
defined by mutual agreement. The Committee is encouraged by the
recent agreements on relative responsibilities which were determined
cooperatively by those Federal agencies engaged in environmental
research and which were described in the Report of the Interagency
Working Group on Health and Environmental Effects of Energy
Use—a document prepared for the Office of Management and Budget
and the Council on Environmental Quality.

The Committee is convinced that the Assistant Administrator must
be a vigilant critic of every proposed project for a new nonnuclear
energy source to insure that environment and safety concerns are
properly evaluated at the bench-scale and later stages 1n the develop-
ment of each energy source. No technical approach to energy extrac-
tion or production should proceed beyond the pilot plant stage until
environmental and safety considerations have been completely satis-
fied. In other words, the Assistant Administrator is expected to be an
internal policeman against ill-advised projects proposed by other
assistant administrators. The Assistant Administrator should not
grant contracts for environmental and safety studies relating to an
energy technology to an entity which has contracts pertaining to the
development of that same technology from another assistant admin-
istrator.

In accordance with Section 110 of the Energy Reorganization Act
of 1974 (Public Law 93-438) the Committee directs the Assistant
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Administrator for Environment and Safety to coordinate with other
Federal agencies those programs in biomedical and environmental re-
search which pertain to non-nuclear energy technologies. The Com-
mittee believes that the Federal program in environment and safety
research must cover all important areas. The Committee directs the
Assistant Administrator to initiate inter-agency communications to
delineate areas of responsibility and to enter into interagency agree-
ments which will develop cooperative programs and avoid unnecessary
duplication. The Assistant Administrator should be particularly
mindful of the health and safety programs and the responsibilities of
the Mine Enforcement and Safety Administration and of the National
Institute of Occupational Safety as well as the programs and responsi-
bilities of the National Oceanic and Atmospheric Administration.
Further, the Assistant Administrator is directed to inform the Com-
mittee by written comunication of any such arrangements in bio-
medical and environmental research to avoid needless duplication.

The Geothermal Energy Research, Development, and Demonstra-
tion Act of 1974 (P.L. 93-410) and the Solar Energy Research, Devel-
opment and Demonstration Act of 1974 (P.L. 93-473) both specifically
require ERDA to establish and support scientific and technical educa-
tion programs in these areas. This need for scientific and technical
training 1s viewed as deserving high priority. It should be emphasized
that the program should encompass all energy-related education and
training for non-nuclear technologies such as vocational training,
undergraduate education, graduate and post-doctoral education, and
retraining of scientists and technicians. '

The Committee directs the Assistant Administrator to initiate with
the $5.0 million authorization education and training programs which
will insure the development of an adequate resource of technical
experts to conduct the research, development, and demonstration pro-
grams in those non-nuclear energy technologies where there exists or
1s expected to exist a critical shortage of skilled individuals. Pursuant
to previously enacted legislation, ERDA may wish to transfer funds
related to scientific and technical education to another Federal agency
for incorporation into an existing program.

8. MISCELLANEOUS

A TRANSFER OF FUNDS
ERDA Bequest
In spite of the enactment of the Federal Non-nuclear Energy Re-
search and Development Act of 1974 (Public Law 93-577) which
provided for explicit fund transfers to other Federal agencies there
was no corresponding request for such funds in the Presidential budget
request.

Committee Action

In accordance with the provisions in Section 16 of P.L. 93-577, the
Committee authorized (Section 101(a) (b) (¢)) and directed ERDA
to transfer funds for fiscal year 1976 in the amount of $500,000 to the
Council on Environmental Quality and $1,000,000 to the Water Re-
sources Council to provide the implementation of the responsibilities
of these two agencies as set forth in Sections 11 and 13 respectively.

83

Additionally, the Committee requested and received testimony from
the National Bureau of Standards regarding the implementation by
that Agency of the provisions in Section 14 of P.L. 93-577.

Based on the testimony presented and the strong sentiment of the
Committee members regarding the importance of an office for energy-
related inventions, the Committee authorized and directed ERDA to
transfer to the National Bureau of Standards funds in the amount of
$1.7 million for fiscal year 1976. The Committee expects that the ERDA
and the NBS will work closely to insure that promising energy-related
Inventions which are submitted for examination are carefully reviewed.
Inventions which are found to be potentially beneficial to the reduction
of the shortfall in our domestic energy supply shall be carefully
considered by ERDA for research and development grants, if needed,
to permit the further improvement and evaluation of the innovation.

For the transition period the Committee authorized and directed
ERDA to transfer funds in the amount of $125,000 to the Council
on Environmental Quality ; $250,000 to the Water Resources Council ;
and $425,000 to the National Bureau of Standards. :

With respect to funds authorized for transfer to the National Bu-
rean of Standards, the committee believes that the Office of Energy-
Related Inventions, set up in the National Bureau of Standards in
response to Section 14 of the Federal Nonnuclear Energy. Research and
Development Act of 1974, should actively provide the sorely needed
function of expediting nonnuclear energy-related technological in-
novation. Too frequently, inventions have gone undeveloped because
of non-technological barriers to innovation, which could alleviate or
solve energy-related pmb] ems.

It is the committee’s understanding that the Office of Energy-Related
Inventions is responsible for assisting in the application of inventions
which would advice the nonnuclear energy needs of the nation. Se-

lected inventions would be forwarded to the appropriate program

administrator within ERDA with or without specific recommenda-
tions of support. The optional recommendations for support would
include, but not be limited to, requests for (1) financial or managerial
assistance in the application of the invention, (2) mandating perform-
ance levels achieved by the invention in government contracting pro-
curement, (3) further evaluation and testing of the invention in
government or private laboratories under contract, (4) funding of
demonstration projects and feasibility studies, (5) rulemaking to set
performance levels achieved by the Inventions in areas where rule-
making is authorized, and (6) public dissemination of the technical
advances illustrated by inventions as they relate to the use of non-
nuclear energy resources.

The Office of Energy-Related Inventions is expected to encourage
the technical innovation in the private sector by publication of evalua-
tions, recommendations, and any other resultant agency actions on
referred inventions in its own periodical or other widely circulated
publications. Cooperation with private enterprise through invention
conferences and provision of managerial advice in promoting inven-
tions is expected to promote innovation in nonnuclear energy-related
areas.
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The committee expects that a section in the ERDA annual report to
Congress will describe the activities of the Office of Energy-Related
Inventions to carry out its duties. The report should provide detailed
summaries and explanations of current activities and future plans.

B CAPITAL EQUIPMENT NOT RELATED TO CONSTRUCTION

ERDA Request

The ERDA has requested authorization of $232,347,000 for fiscal
year 1976 and $56,676,000 for the transition period for capital equip-
ment not related to construction. The amount requested for fiscal year
1976 is a net increase of $21,960,000 over the estimated obligations for
fiscal year 1975.

The Joint Committee recommended that an additional $4.0 million
for fiscal year 1976 and $1.0 million for the transition period be
authorized for the controlled thermonuclear fusion program.

The Joint Committee also recommends that an additional $4.0
million for fiscal year 1976 and $1,250,000 for the transition period
be authorized for laser fusion capital equipment not related to
construction. .

The Joint Committee’s overall recommendation for capital equip-
ment not related to construction, was that $240,347,000 be authorized
for fiscal year 1976 and $58,926,000 be authorized for the transition

period.
Committee Aetion

The Committee approved an increase of $5.0 million for the transi-
tion period in the capital expense category of capital equipment not
related to construction. The Committee intends that this increased
fund be used to provide equipment for investigators who receive
grants in the physical research subprograms of materials and molec-
ular sciences to conduct research in areas with relevance primarily to
non-nuclear energy technologies. The Committee approved this in-
crease to insure that researchers supported by operating expenses are
not denied the equipment needed to pursue successfully their intended
projects. :

C PROGRAM SUPPORT
ERDA Request ,

The ERDA requested authorization of $200,018,000 for the fiscal
year 1976 operating expenses to carry out those activities relating to
program support, an increase of $24,120,000 above the estimated costs
for fiscal year 1975. Of the amount requested $168,614,000 is intended
for the activity termed operational program direction. The ERDA
requested authorization of $52,488,000 for the transition period oper-
ating expenses including $44,547,000 for program direction,

The activity termed “program support” has five categories of which
only one—operational program direction—was reviewed by the In-
terior Committee. In its review of operational program direction the
Joint Committee recommended approval of the full amount requested
in the ERDA budget. Additionally, the Joint Committee authorized
increases in the remaining four categories totalling $2,242,000 for
fiscal year 1976 and $308,000 for the transition period.

~
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Committee Action

_The Interior Committee in its review of the operational program
direction found the proposed increase in the Presidential budget re-
quest totally inconsistent with the need for the ERDA to expand its
staff for management of non-nuclear energy technologies. The prin-
cipal effort associated with operational program direction is the pro-
viding of management direction for the various ERDA operating
programs conducted through the ERDA field offices and the Wash-
ington headquarters.

Without adequate staff to manage its programs, the efforts of ERDA
to utilize the increased funding provided for non-nuclear programs
will be hopelessly encumbered. In the Committee’s view, it is essential
that the ERDA be permitted to increase its staff accordingly as its
programs expand. Restrictions placed on ERDA staff ceilings by the
Office of Management and Budget can only defeat the important at-
tempt to develop and demonstrate new non-nuclear energy technologies.

The Committee therefore approved moneys for an increase of 400
staff positions during fiscal year 1976. The increases were $9.0 million
for fiscal year 1976 and $2.25 million for the transition period. The
Committee fully expects that the OMB will increase the staff ceiling
as needed during the course of the year instead of restricting the level
until the end of the fiscal year. The Committee directs ERDA to use
this additional staff to manage programs in non-nuclear energy
technologies. ‘

D LOAN GUARANTEES

The Committee recognizes that the Congress’ immediate concerns
should be Federal programs to cope with our country’s economic prob-
lems such as the recession, inflation, and unemployment. It is the judg-
ment of the Committee, however, that this period also must be used
to implement national programs to improve our country’s energy pos-
ture over the long-term. The groundwork must be layed at this time
for the enormous, sustained energy programs necessary to assure suf-
ficient domestic energy supplies to maintain a strong economy, once
our present economic problems are brought under control.

In creating the Energy Research and Development Administration
last year and enacting the Federal Non-Nuclear Energy Research and

Development Policy Act, the Congress intended to launch a compre- .

hensive Federal energy research, development, and demonstration
prog}'lram to provide and create new energy choices for the United States
in the future. In this regard perhaps the most significant energy
supply need of the United %tates is the development ogltema,tive fuel
sources to domestic natural gas and oil. In the Committee’s judgment
it is not enough to speak of research on new energy technologies; time
schedules also must be established for the commercial demonstration of
synthetic fuels and other non-conventional energy supplies.

The need for a Federal synthetic fuels program was enunciated
by President Ford in his 1975 State of the Union message. At the
time the Chief Executive proposed a National Synthetic Fuels Com-
mercialization Program capable by 1985 of producing 1 million bar-
rels of synthetic fuels and shale o1l per day. Subsequently, in Febru-
ary, 1975, Senator Pastore’s Ad Hoc Committee to the Senate Demo-
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cratic Conference recommended in the Congressional Program of
Economic Recovery and Energy Sufficiency that “a commercial dem-
onstration of new synthetic fu%'{s from coal should be undertaken with
an ultimate production goal (by 1985) reaching the equivalent of
500,000 barrels of oil per day.”

In order to achieve this gongmssional and Administration endorsed
objective, on July 8, 1975, Senator Jennings Randolph (D-W.Va.)
introduced S. 2066, the Synthetic Fuels Act of 1975; this measure was
cosponsored by Senator Henry M. Jackson (D-Wash.). At the time
Senator Randolph characterized the bill as “the single most impor-
tant action that can be taken by the Federal government to expedi-
ate the commercial development of a domestic synthetic fuels indus-
t '”
I'ySubsequently, during the Committee’s consideration of 8. 598 on
July 22, 1975, Senator Jackson offered as an amendment and the
Committee approved with amendments the provisions of S.2066 as
Section 103 of S.598. As adopted section 103 provides the Adminis-
trator of the Energy Research and Development Administration with
authority to guarantee loans for the commercial demonstration of
synthetic fuels. The purposes of this section are to—

Assure adequate Federal support to foster a joint government
and industry demonstration program capable by 1985 of produc-
ing synthetic fuels from coal and oil shale equivalent to at least
one million barrels of oil per day, and to assure adequate financial
support to those enterprises seeking to employ renewable energy
sources to generate power or heat on a commercial scale; and

Further the national energy policies enunciated in the Federal
Non Nuclear Energy Research and Development Act of 1974.

In order to accomplish these purposes, the measure authorizes the
ERDA Administrator to guarantee and to make commitments to
guarantee the payment of interest on, and the principal balance of,
ﬁonds, debentures, notes, and other obligations issued by or on behalf
of any gerson for the purpose of financing the construction and oper-
ation of—

Commercial facilities for the conversion of domestic coal and
oil shale into synthetic fuels, including but not limited to, such
synthetic fuels from coal as high-Btu gaseous fuels compatible
for mixture and transportation with natural gas by pipeline, low-
Btu gaseous fuels suitable for boiler use in compliance with ap-
plicable environmental requirements, liquid fuels for transporta-
tion uses, and petrochemieals; and :

Facilities to generate power or heat in commercial quantities
utilizing as their energy source direct solar, wind, ocean thermal
gradient, bioconversion, or geothermal resources.

The total outstanding indebtedness that may be guaranteed, at any
time, by the Administrator is limited to $6 billion. However, the Com-
mittee intends that the Administrator give the highest priority to the
gasification of coal to produce high-Btu gaseous fuels compatible for
mixture and transportation. with natum% gas by pipeline. For this
purpose the Committee ear-marked $2.5 billion of guarantees.

Individual project guarantees are not to exceed 75 percent of the
project cost for the facility; however, at any time during the period
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of actual construction of the facility the Administrator may guarantee
in excess of 75 %ercent; up to 100 percent of the project cost until
construction of the facility is completed, at which time the guarantee
shall be restricted to a maximum of 75 percent of the project cost.

The Committee recognizes that synthetic fuel projects can involve
both mining and manufacturing facilities requiring extensive invest-
ment in resource assessment, resource acquisition, and development
of necessary infrastructures and community facilities. Protection of
the environment also can require costly environmental analysis and
safeguards. Therefore, the Committee intends that the loan guarantee
program be administered in a manner which recognizes the range of
necessary investments to assure the project’s viabiﬁxtl; consistent with
applicable Federal and State environmental requirements, In this
regard the Committee intends that the Administrator ‘exercise the
authority contained in section 103 so as to g)ermit the project’s costs
to include, as necessary to assure the project’s economic viability, any
costs incurred in the ao%uisition or construction of a facility and in
the preparation of the facility for normal operation, including, but
not limited to, the costs of ac%uisition or construction of the plant and
equipment, the acquisition of the technology, the acquisition of raw
material reserves, site development, environmental analysis and en-
vironmental protection measures, community planning and develop-
ment, and interest during construction.

In exchange for the guarantee of loans by the Administrator pur-
suant to this section, the Committee intends that the persons receivin
or benefiting from the guarantee pledge all assets of the project, includ-
ing raw material reserves, plant, support facilities and technolo
rights to the Administrator so that, in the event of default, the Ad-
ministrator would be in a position to operate, lease, or operate the
project. This is intended to assure the Administrator the rights of a
mortgagee and, if foreclosure should become necessary, the federal
government would obtain title to a complete facility, including the
reserves and technology necessary for operation.

In the interest of assuring Congressional oversight of this loan
%uarantee program the Administrator is required to submit to the

ongress within 90 days of enactment of this section his recom-
mendations on the best opportunities to implement a program of Fed-
eral financial assistance with the objectives of demonstrating produc-
tion of the equivalent of 1 million barrels of oil per day by synthetic
fuels processes by 1985 utilizing the authority in this program and
other forms of financial assistance available to him pursuant to the
Federal Non Nuclear Energy Research and Development Act of 1974.

In addition a report is to be submitted to the Congress on each pro-
posed guarantee or commitment to guarantee a project pursuant to this
program. Such proposal shall reside before the Congress subject to
Coniressional disapproval for 90 days before it may be finalized by
the Administrator. At any time during this period the Administrator
maiy withdraw his recommendation.

n the Committee’s judgment, greater Federal incentives are needed
to cut the Gordian Knot of economics for the first generation of pio-
neer synthetic fuels plants in this country. The market place does
not now provide sufficient incentives or an adequate mechanism for
encouragement of the establishment of this industry.
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At the present time, our country does not possess an adequate in-
frastructure to support the expeditious design construction and man-
agement of a domestic synthetic fuels industry. Moreover, there is a
need to verify, on a commercial scale, the economic value or cost-effec-
tiveness of alternative processes particularly with respeet to synthetic
fuels production from a variety of domestic coal types. The Commit-
tee beﬁieves that if these objectives are to be achieved in a timely
fashion the Federal government must encourage the private sector to
commercialize first ﬁxera,tion synthetic fuels technologies.

For example, technologies for the conversion of coal to gaseous
(methane) or liquid (methanol) fuels are fully demonstrated. Exten-
sive successful tests have been performed on coals from Illinois, North
Dakota, Montana, and New Mexico. Large-scale applications and uses
exist, or existed, in Germany, England, Australia, and South Africa.
The basic technologies of gasification as well as the conversion of prod-
ucts to methanol is 50 years old and in wide-scale use in other parts of
the world. ,

Several first generation technologies applicable to non-caking and
mildly-caking United States’ coals g;lr the production of low-Btu gas,
high-Btu gas, and methanol are now ready for commercialization in
this country.

The Committee notes that the present research and development
efforts of ERDA anticipate reducing synthetic gas prices by more than
10 percent but, significantly, not more than 15 percent. The Commit-
tee also observes, however, that under today’s inflationary conditions
this advantage would disappear in less than two years even should the
second generation processes under consideration by ERDA should
prove fully successful. In other words, a synthetic gaseous fuels plant
built today with known technology will be competitive with a plant
built in 3 or 4 years with technology now under development.

The principal constraint to deployment of these technologies at the
present time is the availability of sufficient capital at reasonable inter-
ost rates. For example, production by 1985 of synthetic gas equivalent
to 1 million barrels of oil per day will require a total capital invest-
ment over the next 5 to 7 years of about $20 billion. While this appears
monumental by comparison it represents less than 10 percent of the
planned investment in new electric power generation over the same
period and is thus realistic. o

‘While it is often perceived that synthetic fuels are expensive this is
not necessarily the case. For example, although synthetic substitutes
for natural gas from coal are expensive their costs nevertheless com-
pare very favorably with electric power generation from coal, which
is accepted as & matter of course. The cost of electricity from coal
varies from $8 to $10 per million Btu’s, while methane from coal costs
about $3 to $4 per million Btu’s. )

For comparable capital investments the conversion of coal to meth-
ane is cheaper in’ first cost, more efficient, and produces much lower
cost energy supply which also is cheaper to distribute than electricity.
Tn summary the gasification of coal is competitive with electrification
for the delivery of clean energy from a domestic source for commercial
and residential use. .

On the other hand synthetic liquid fuels are not now competitive
with conventional supplies. Moreover, the state of this art is now

-
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essentially in the pilot plant stage ready for semi-commercial scale
demonstration.

Compared to conventional oil exploration, production, and refinin
the required capital investment for a coal mine and a synthetic fue. 4
plant to produce comparable products is about one-half as much.

During this period when our country is faced with the dual prob-
lems of severe capital limitations and a shortage of environmentally
acoeﬂtahle fuels, a case can certainly be made for encouraging
synthetics.

First generation technology for the production of synthetic fuel
from oil shale has reached the stage ngere construction of the first
commercial scale facilities is warranted. Four oil shale production
processes have been tested at the pilot plant stage which appear to
offer promise for commercial-size demonstration.

Evidence suggests that if the Nation relies solely on private enter-
prise to construct commercial oil shale plants in the normal course
of business, industry spokesmen believe that the first experimental
plants will not get underway before 1979 or 1980; and significant
shale oil production could not be expected before 1995. The Federal
Government, however, can expedite ol shale development and prove or
disprove the viability of this resource before 1980 by means of guaran-
teed loans. Further, government loan guarantees would enable inde-
1f)endent oil producing companies as well as consumers of 0il (including

arm cooperatives) to participate in oil shale ventures.

A Federal loan guarantee program will permit prospective oil shale
producers to overcome the present impasse resulting from the virtual
unavailability of venture capital for o1l shale commercialization. With
the private participants being required to bear at least the first 25 per-
cent of project investment risk, there will be an incentive to assure that
the plants are built and operated in an efficient manner.

With regard to renewable energy sources, the Commiittee observes
that uncertainty in government policies and the generally tight credit
sitnation also make 1t diflicult to obtain financing for commercial-scale
development projects in such alternative energy areas as solar and geo-
thermal. While specific authority to guarantee loans was provided
under the Geothermal Energy Research and Development Act of 1974,
in the Committee’s judgment the limit of $25 million provided for by
that law appears inadequate. In the solar area, advanced designs for
solar thermal powerplants, solar stills for desalination, and commer-
cial-scale wind generators are nearing the demonstration stage. Fur-
ther in the future, ocean thermal gradient systems are now in the con-
ceptual design phase. However, loan guarantees are not available for
the demonstration of solar energy under existing law.

The Committee intends that the Administrator exercise discretion in
determining the appropriate point in the development cycle of such
energy technologies as direct solar, wind, ocean thermal gradient, bio-
conversion (energy recovery from renewable organic material), and
geothermal resources where loan guarantees would aid in their demon-
stration or commercialization.

In authorizing loan guarantees the Committee intends that the
ERDA Administrator launch a Federal program to assure a limited
number of plants are constructed to prove the technical and economic
feasibility of commercial production of synthetic fuels. In the Com-
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mittee’s judgment this must be undertaken recognizing that any major
reliance on synthetic energy supplies will require enormous capital
investments and manpower. Because of the hiﬁleler prices that will be
associated with synthetic fuels the costs must be clearly delineated in
advance. Nevertheless, the Committee believes that it is essential that
the United States possess in 1985 an established synthetic fuels
industry.
E. SMALL BUSINESS REPORT

The Interior Committee dopted (section 306) an amendment which
requires the Administrator of ERDA to periodically report to the
Congress on the participation of small businesses and non-profit orga-
nizations in ERDA’s research, development and demonstration pro-
grams. The Committee strongly believes that the Energy Research
and Development Administration must actively pursue and encourage
participation by small businesses and non-profit organizations.

In submitting a report to the Congress the following items should
be included in such a report : (1) contracts awarded to small business,
(2) the nature of ERDA’s efforts to inelude small business and their
general success, and (3) a substantive description of the criteria that
went into awarding contracts where the awards had the effect of in-
creasing the role and market share of major corporations.

While the Administrator of ERDA is expected to report on all non-
profit organization and small business activities the Committee is espe-
cially concerned that small businesses, consumer groups and others are
deeply involved in the solar research, development and demonstration
program.

In the course of its deliberations on the bill the committee consid-
ered a proposal that ERDA be required to expend with small business
enterprises not less than 25 percent of the amount authorized for solar
research and development. '

The committee notes that section 2(d) of ERDA’s enabling legisla-
tion, the Energy Reorganization Act of 1974 (P.L. 93-438) declares
it the policy of the Congress that small business concerns be given a
reasonable opportunity to participate, insofar as is possible, fairly and
eqluitably in grants, contracts, purchases, and other Federal activities
relating to research, development, and demonstration of sources of
energy efficiency, and utilization and conservation of energy. In carry-
ing out this policy, ERDA is required to consult with the Adminis-
trator of the Small Business Administration. Section 14 of the Solar
Heating and Cooling Demonstration Act (P.L. 93-409) specifically
requires ERDA and other Federal agencies to take whatever steps are
needed to assure that small business concerns will have realistic and
adequate opportunities to pariicipate in the solar program authorized
by that Act. Further, section 14 of the Federal Nonnuclear Energy Re-
search and Development Act (P.L. 93-577) requires that particular
attention shall be given to promising energy-related inventions sub-

mitted by individuals and small companies for the purpose of obtain-

ing grants from ERDA.

The committee is advised that the present procurement policies of
ERDA include provisions to implement those portions of the Federal
Procurement Regulations that pertain to small business concerns. The
ERDA procurement regulations also implement programs developed
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cooperatively with the Small Business Administration and other Gov-
ernment, agencies having procurement responsibility. Each of ERDA’s
field offices has a staff member designated to review procurement
actions to assure compliance with the regulations pertaining to small
business concerns. In addition, the committee has been informed b
ERDA that Dr. Seamans, the Administrator, has instructed ERDA’s
top management and the heads of all field offices to use every appropri-
ate opportunity to assist in the creation and continuing support of
both small and minority businesses. This includes participation as con-
tractors, subcontractors and bankers in ERDA programs, and provi-
sions by ERDA of management, technical and finaneial assistance to
such businesses where feasible.

Further, the committee has been advised that in ERDA’s drafting
of the National Plan for Solar Heating and Cooling, considerable
thought has been given to the role of the small business segment of
industry. That plan is intended to establish new product lines within
an existing industry that is already strongly represented by small busi-
ness—such as heating, ventilating, airconditioning, and sheet metal
contractors. The solar heating and cooling demonstration program
being developed by ERDA envisages the extensive participation of
small builders, architects, engineers, contractors, suppliers, manufac-
turers and service organizations throughout the country. The com-
mittee has been advised that one of ERDA’s first actions will be to
circulate and widely advertise a request asking industry to list present
products that pertain to solar heating and coo%ing, and that this solici-
tation will be designed so that small business firms will be able to re-
spond with a minimum of effort.

The committee is dedicated to seeing to it that the small business
policy enunciated in ERDA’s basic legislation is, in fact, implemented.

F. CHANGESQ IN SELECTED RESOURCES

ERDA request

The budget structure for “Operating expenses” reflects the estimated
total costs to be incurred for each of ERDA’s major functional pro-
grams in fiscal year 1976 and the transition quarter. In order to deter-
mine the total new obligational authority to be requested from
Congress, consideration must be given to (1) funds to be appropriated
for fiscal year 1976 and the transition quarter, (2) amounts that must
be obligated in fiscal year 1976 and the transition quarter, although
used to cover future years’ costs, and (3) assets or funds available from
prior appropriations. Thus, changes in selected resources is the finan-
cial adjustment between estimated operating costs and the new obliga-
tional authority requested.

Selected resources consist of inventories, collateral funds and other
deposits, and goods and services on order. The latter category includes
the cost of materials and services to be delivered after the end of fiscal
year 1976 and the transition quarter, and the prefinancing of certain
contractors’ costs beyond the end of fiscal year 1976 and the transition
quarter to insure continuity of operations.

The balance of selected resources expected to be available for future
applications at the end of fiscal year 1976 is $332,349,000 more than
the balance expected at the end of fiscal year 1975. The total increase
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consists of a net increase of $47,120,000 in inventory levels and an
increase of $285,229,000 in the level of goods and services on order.

The balance of selected resources expected to be available for future
applications at the end of the transition quarter is $124,505,000 more
than the estimated balance at the end of fiscal year 1976.

Conmmittee action :

The Interior Committee has recommended increases to the authoriza-
tion requested for the operating expenses of several of the Administra-
tion’s programs during fiscal year 1976 and the transition quarter, as
reflected elsewhere in this report. The increase in the prefinancing of
certain of these programs for fiscal year 1977 is reflected in the selected
resources cz_xtegoxgw on the basis of fiscal year 1976 and transition
quarter estimated costs. Therefore, the committes recommends an
~ increase of $93,100,000 for fiscal year 1976 and $23,225,000 for the
transition quarter in selected resources to properly reflect the related
prefinancing requirements.

6. OTHER COMMTTTEE ACTIONS AND VIEWS

In addition to adopting amendments to increase (and decrease)
authorizations for the Energy Research and Development Adminis-
tration for the Fiscal Year 1976 and the transition quarter, the In-
terior Committee submits the following views:

Energy Advisory Service

An effective national energy program depends on public under-
standing of the important energy issues. This is true for implementing
programs as well as for making decisions.

"The Committee believes that in as much as ERDA will represent
the major federal energy research and development effort in the years
to come, it is essential that the means be established now to enable
ERDA to create and maintain a public awareness of these efforts and
to provide services of an advisory nature as a way of assuring the dis-
semination of information and knowledge to industry, government
and the public on energy technologies. )

To insure prompt application of these new energy technologies on
a nationwide basis, the Committee feels strongly that ERDA should
explore the possibility of establishing an “Energy Advisory Service”
as a national undertaking with programs and activities which focus
on the state and local level, and all pertinent elements of the private
and public sectors. It would provide expertise, consultation, dissemina-
tion of information, and receive advice on the nature of energy use and
problems.

The Energy Advisory Service could fulfill this need in much the
same way that the present Agricultural Extension Service has ful-
filled the need in agriculture, or the Sea Grant College Program has
tulfilled the need in Marine Advisory Services. The energy field is
vastly more complex than fields served by other advisory programs
and the urgency for the activities is far greater. It is essential, there-
fore, that the information delivery system be put together so that all
the public can be reached both through proven mechanisms and newly
developed techniqgues.

ps

.93

Active ongoing models for this already exist in state governments
and in many of the nation’s outstanding universities, These are avail-
able in implementing a program quickly at the individual citizen level.
Through short courses, work shops, conferences, specialized publica-
tions, active use of the media and personal consultations, the ability
and experience of universities and other groups can be used to reach
the appropriate audience, whether the subject be agricultural, in-
dustrial, governmental or other.

Such a service could answer questions and give advice to individuals,
businesses, and state and local government officials on energy conserva-
tion measures and alternative energy systems, for example, the use of
home insulation, solar heating and cooling equipment, or the coopera-
tive use of solid waste by farmers and users to produce energy.

. There are immediately available vehicles through which ERDA can
initiate a comprehensive “Energy Advisory Service” with a national
focus and with strong local participation, and these vehicles should be
used when possible. During fiscal year 1976 and the transition quarter,
planning and initial demonstration of this concept, using funds from
%hﬁ gznservation and Solar budgets, should be of high priority to

In furtherance of the Interior Committee’s intent that ERDA
develop an effective program of information dissemination, the Com-
mittee expects ERDA to investigate the possibility of using public
and private organizations to promote new energy technologies like
those which may eventually be available in solar energy technologies.

- VIIL. SECTION-BY-SECTION ANALYSIS

Section 101 :

Section 101 of the bill authorizes appropriations to the Energy
Resei_i,r.ch and Development Administration, in accordance with the
provisions of section 261 of the Atomic Energy Act of 1954, as
amended, section 805 of the Energy Reorganization Act of 1974, and
section 16 of the Federal N onnucfe}z;r Energy Research and Develop-
ment Act of 1974, for “Operating expenses” and “Plant and capital

uipment.” » ‘

Section 101(a) authorizes specific amounts of money, on a cost
accounting basis, for the following programs: Fossil Energy for
various areas, $348,7383,000; Solar Energy—$96,200,000; Geothermal
Energy—$33,870,000; Advanced Energy Systems—$68,900,000; Con-
servation—$118,930,000 for various areas. In addition, sub-program
expenditures were provided: Environment and Safety Research and
non-nuclear scientific and technical education—$31,500,000; Physical
Research in molecular and materials sciences for non-nuclear energy
technologies—$18,000,000; and a total of $3,200,000 to support Na-
tional Bureau of Standards, Council of Environmental Quality and
Water Resources Counciégursuant to Public Law 93-577.

The Senate Interior Committee is recommending authorization of
$3,826,440,000 for fiscal year 1976 “Operating Expenses.” Note that
this includes $772,083,000 of non-nuclear energy research, development
and demonstration. The Committee has not reviewed the nuclear pro-
grams of ERDA, and makes no judgment concerning those programs.
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It is the Interior Committee’s intent that the amounts provided for
all programs and sub-programs specified be expended on the basis
of testimony and plans submitted to the Committee on both a formal
and informal basis. Specific authority is given to the Administration
to increase alév non-nuclear program through re-programming ac-
tions, provided that no program shall suffer a decrease of more than
10 per cent, and no Senate or House Committee having jurisdiction
shall object. :

Section 101§b) rovides specific amounts for Plant and Capital
Equipment, i enti}gying nine nonnuclear demonstration plants by
specific project number, viz:

76-1-a, Clean boiler fuel, $20,000,000.

76-1-b, High BTU synthetic gas, $20,000,000.

76-1—c, Low BTU fuel gas, $15,000,000.

76~1-d, Low BT U combined cycle, $5,000,000.

76-1-e, Fluidized bed direct combustion, $13,000,000,

76-1-1, Five megawatt solar thermal test, $5,000,000.

76-1-g, Ten megawatt solar thermal power plant, $5,000,000.
76-1--h, Raft River, Idaho, Geothermal, $5,000,000.

76-1-1, Buffalo Valley, Nevada, Geothermal, $5,000,000.

It is noted that the money authorized is in many cases insufficient
to cover the entire facility cost, and the Committee’s intent is that
long-lead time items and Architect/Engineer services be procured in
those cases in the interest of accelerating development and that de-
tailed total cost figures will be submitted in due course.

In addition, project 76-2-a for acceleration and reactor improve-
ments is authorized $4,000,000. Various nueclear energy development
programs, not under the Committee’s jurisdiction are also listed by
project number ; no Committee endorsement is implied by this listing.
In addition, the amount of $245,347,000 is authorized for capital equip-
ment not related to construction. The Committee authorizes a total of
$97,000,000 of non-nuclear construction projects, a total of $299,970,000
for nuclear plant projects, and $245,347,000 for other capital equip-
ment,

Section 102 ’ , V

Section 102 provides specific direction to ERDA. to identify and
ledse pursuant to P.L. 93-577 a tract of public land for demonstration
of in situ oil shale production. ERDA is then authorized to select and
enter into cooperative arrangement with a non-Federal entity to ulti-
mately demonstrate commercial production of at least 30,000 barrels
per day of oil from shale for at least one year. :

Section 103
Section 103 provides ERDA with authority to provide loan guaran-
tees to commercial-scale demonstration plants: .
(2) producing synthetic fuels from coal and oil shale; or,
(b) “generating heat and power from solar and geothermal
sources. .

Certain provisions are made concerning selection of entities for loan
programs, period of loan, default procedure and reporting mechanisms
to be followed by ERDA. Outstanding indebtedness is limited to $6
billion, and no more than 75 per cent of the total facility costs may
be so financed.

9%

Sections 104, 105 and 106

These sections provide language identical 4 of th
Joint Committee on Atomic Energy. 1cal to Report 94-104 of the

Section 201

Section 201 authorizes appropriations to E i rdance with
section 261 of the Atomic Energy Act of ;954?2%:533, section 305
of the Energy Reorganization Act of 197 4, and section 16 of the Fed-
eral Nonpl}clea,r Energy Research and Development Act of 1974 for
the transition period July 1, 1976 through September 30, 1976.

Section 201(a) authorizes, for operating expenses, a total of
$1,090,021,000 for the transition quarter, including $151,088,000 for
non-nuclear programs, and $800,000 pursuant to P.L. 93-577.

Section 201 (b) authorizes, for projects identified by a specific proj-
ect number, $34,250,000, including $27,250,000 for non-nuclear plant
projects. A total of $77,576,000 is authorized for general projects and
capital equipment. The Interior Committee quthorizes a total to $111,-
826,000 for plant and capital equipment during the transition quarter.

Sections 208, 203 o

These sections provide language identical to Report 94-104 of the
Joint Committee on Atomic Energy. s

Section 301

Section 301 provides specific re-programmin g authority to ERDA
for certain paragraphs of section 101(a), 201(a), 101 (b)y;md 201(b)
relating to non-nuclear programs. This sectior provides that programs
may be increased provided that no programs may be decreased by over
10 per cent-and provided that committees of the House and Senate
having jurisdiétion do not object to such re-programming.

Sections 302, 303, 304, and 305

These sections provide language identical to Report 94-104 of th
Joint Committee on Atomic E%‘:argy. P . o e

Section 306 = ‘
Section 306 provides for a specific report by ERDA for each fiscal

year detailing the. extent to which small businesses and non-profit

organizations are being funded and encouraged by ERDA.

Section j01 : -

This section pro;idés Ihén age identical to Report 94-104 of tk
Joint Committee on Atomic ]%}110% P ° : he

IX. BUDGET COMMITTEE CONCURRENCE

In the submittal to the Senate Committee on the Budget in March
the Committee estimated that the total authorization for the non-
nuclear ERDA programs might need to be increased by as much as
$500 million above the Presidential budget request for fiscal year 1976
and $150 million above the request for the transition quarter.

_ The Senate Budget Committee acknowledged the need for the addi-
tional funds for ERDA in the amount of up to $500 million dollars
and used that figure in their estimations of the total Federal budget
for fiscal year 19%1.
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The Budget Committee stated, in approving the estimate made by
the Interior Committee: “The Committee’s recommendation for this
function represents endorsement of both the authorizing committee’s
and the Administration’s conviction that energy independence and
diversification of energy sources are important national goals requir-
ing significant commitment of new resources this year.”

n the interim the individual programs within the total ERDA
activity were carefully reviewed to establish the maximum level of
effort which could be conducted without duplication or waste. In addi-
tion to hearing testimony, contacts with the technical community and
with ERDA personnel were initiated to insure that every program
could move forward with a sense of urgency.

The final Committee action resulted in an increase of $448.7 million
for the fiscal year 1976 and $102.1 million for the transition year period
above the Presidential budget request. The consensus of the Committee
is that this is a necessary but sufficient funding level. The current re-
programming within ERDA in conjunction with the comprehensive
energy plan to be reported to the Congress on June 30, 1975 should not-
require additional authorization funds.

In future fiscal years, the non-nuclear R&D budget must be expected
to increase substantially. The policy statement of the Federal Non-
nuclear Research and Development Act expressed the intent that the
program would equal or exceed $20 billion over ten years or an aver-
age of $2 billion annually in future years. As each new energy tech-
nology is moved to the commercial-size demonstration plant phase,
major increases ($100-$300 million) in the budgetary level for capital
expenses will necessarily have to be authorized. Costs for construction
and operation of demonstration ilants will add up to several billion
dollars more to the budget for the non-nuclear program within the

next few years.
X. IMPACT ON INFLATION

The nonnuclear energiereseareh, development, and demonstration
programs, which would be funded by the authority provided by this
measure, are consistent with the policies set forth by the Congress in
enabling legislation for the Energy Research and Development Ad-
ministration. The Congress, in the policy statement for the Nonnuclear
Energy Research and Development Act of 1974 (P.L. 93-577), spe-
cifically recognized a substantial monetary commitment to a national
program to develop domestic energy sources.

The costs involved in nonnuclear energy development, the Commit-
tee believes, are warranted despite the current inflation. Energy defi-
ciencies and untoward dependence upon foreign energy sources are
fundamental causes of recent years, fll)iﬁcient and effective energy al-
ternatives which do not depend upon foreign fuel sources are essen-
tial for long-term solutions to national economic problems, The in-
vestment in energy technologies, therefore, is warranted and ines-
capsble.

O



94TH CONGRESS } SENATE RepPORT
1st Session No. 94-514

AUTHORIZING APPROPRIATIONS FOR THE ENERGY
RESEARCH AND DEVELOPMENT ADMINISTRATION

DECEMBER 8, 1975.—Ordered to be printed -

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

CONFERENCE REPORT

[To accompany H.R. 3474]

The committee of conference on the disagreeing votes of the two
Houses on the amendment of the Senate to the bill (H.R. 3474) to
authorize appropriations to the Energy Research and Development
Administration in accordance with section 261 of the Atomic Energy
Act of 1954, as amended, section 305 of the Energy Reorganization
Act of 1974, and section 16 of the Federal Nonnuclear Energy Research
and Development Act of 1974, 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 :

TITLE I—AUTHORIZATION OF APPROPRIATIONS
FOR FISCAL YEAR 1976

Sze. 101. There is hereby authorized to be appropriated to the
Energy Rescarch and Development Administration in accordance
with the provisions of section 261 of the Atomic Energy Act of 1954,
as amended (42 U.S.C. 2017), section 305 of the Energy Reorganiza-
tion Act of 1974 (42 U.8.C. 5875), and section 16 of the Federal Non-
nuclear Energy Research and Development Act of 1974 (42 U S.C.
5915) :

(a) For “Operating expenses”, for the following programs, a sum
of dollars equal to the total of the following amounts:

(1) FossiL ENERGY DEVELOPMENT.—

(4) Coal liquefaction :
Costs, $96,897 ,000.
Changes in selected resources, $665,000.



2

(B) High Btu gasification (coal) :

Costs, $37,838,000.

Changes in selected resources, $20,526,000.
(0) Low Btu gasification (coal) :

Costs, $54,671,000.

Changes in selected resources, (minus) $4,282,000.
Provided, That not less than 20 per centum of the funds appro-
priated pursuant to this subparagraph (C) shall be used for in
situ processes. :

) Adwanced power systems (coal) :
Costs, $8,261,000.
Changes in selected resources, $2,340,000.
(E) Direct combustion (coal) :
Costs, $32,645,000.
Changes in selected resources, $5,4561,000.
(F) Advanced research and supporting technology (coal), for
the following : )
(2) Advanced coal conversion process :
Costs, $13,000,000.
Changes in selected resources, $1,000,000.
(#3) Advanced direct coal utilization process :
Costs, $4,600,000.
Changes in selected resources, $400,000.
(#2) Advanced supporting research :
Costs, $8,374,000.
Changes in selected resources, $119,000.
(iv) System studies :
Costs, $9,087,000.
Changes in selected resources, $2,813,000,
(@) Demonstration plants (coal) :
Costs, $18,100,000.
Changes in selected resources, $18,900,000
(H) Natural gas and oil extraction:
Costs, $32,865000.
Changes in sclected. resources, $8,564,000-
(1) Natural gas and oil utilization:
Costs, $1.582,000.
Changes in selected resources, $215,000
(J) Oil shale in situ processing :
Costs, $16,000,000.
Changes in selected resources, $3,000,000.
(K) Oil shale composition and characterizations
Costs, $1,113,000.
Changes in selected resources, $152,000.
(L) Magnetohydrodynamics :
Costs, $22,340,000.
Changes in selected resources, $12,160,000.
(2) Sorar FNERGY DEVELOPMENT:
Costs, $97,100,000.
Changes in selected resources, $62,425,000.
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(3) GEOTHERMAL ENERGY DEVELOPMENT.

Costs, $34,750,000.

Changes in selected resources, $8,520,000.

(4) CoNSERVATION RESEARCH AND DEVELOPMENT.—

(4) Electric Power T'ransmission:

Costs, $11,830,000.
Changes in selected resources, $300,000.

(B) Advanced Transportation Power Systems:

Costs, $19,000,000.
Changes in selected resources, $4,600,000.

(C) Energy Storage Systems:

Costs, $23,100,000.
Changes in selected resowrces, $5,700,000.

(D) End- use Conservation:

Costs, $31,000,000.
Changes in selected resources, $18,650,000.

(E) Improved Conversion Efficiency :

Costs, $12,625,000.
- Changes in selected resources, $3,000,000.

(F) Urban Waste Conversion:

Costs, $10,000,000.
Changes in selected resources, $5,000,000.

(5) NUCLEAR ENERGY AND OTHER PROGRAMS.—$3,158,970,000, of which
a sum of dollars for the following programs equal to the total of the
following amounts is included : ‘

(A) Scientific and technical education in support of Nonnuclear
Energy Technologies:

Costs, $4,600,000.
Changes in selected resources, $1,350,000.

(B) General new programs in Environmental and Safety Re-
search in support of nonnuclear energy technology :

Costs, $22,100,000.
Changes in selected resources, $7,700,000.
(C) For use as provided in section 316 of this Act:
Costs, $4,000.000.
Changes in selected resources, $1,000,000.

(D) Nonpulmonary health studies on miners and people living
in areas subjected to a high incidence of sulphur oxides and trace
elements :

Costs, $400,000.
Changes in selected resources, $100,000.

(E) New programs of physical research in molecular and mate-
rials sciences in support of nonnuclear technologies :

Costs, $15,725000.
Changes in selected resouwrces, $3,750,000.

(F) 82,750,000 shall be available pursuant to sections 14 and 16
of the Federal Nonnuclear Energy Research and Development
Act of 1974 (42 U.8.C. 5913 and 5915) as follows:

(2) $1,250,000 for the National Bureau of Standards;

((Z it) $500,000 for the Council on Environmental Quality;
an

(¢i2) $1,000000 for the Water Resources Council.




(0) For “Plant and capital equipment”, including construction,
acquisition, or modification of facilities, including land acquisition;
and acquisition and fabrication of capital equipment not related to
construction, a sum of dollars equal to the total of the following
amounts

Fossiz Exerey DEvVELOPMENT

(1) Coar—

Project 76-1-a, clean boiler fuel demonstration plant (A-E and
long-lead procurement) , $20,000,000.

Project 76-1-b. High Btu synthetic pipeline gas demonstration
plant (A-E and long-lead procurement) , $20,000,000.

Project T6-1-c, Low Btu fuel gas demonstration plant, (A-E and
long-lead procurement), $15,000,000.

Project 76-1-d, Fluidized bed direct combustion demonstration
plant, $13,000,000.

Sorar, Groraeryar, axp Apvancen Ewverey Sysrems Drveropmext

(2) Sorar Ewercy Deveropuenr.—

Project 76-%-a, Five megawatt solar thermal test facility,
$5,000,000.

Project 76-2-b, Ten megawatt central receiver solar thermal power-
plant, (A-E and long-lead procurement), $§5000,000.

(3) Grorurruar Eneroy DEVELOPMENT —

Project 76-3—a, Geothermal powerplant (steam) (A-E and long-
lead procurement), $5,000,000.

Project 76-3-b, Geothermal powerplant (A-E and long-lead pro-
curement), $5.000,000.

(4) PHYSICAL RESEARCH.~—

Project 76-4—a, accelerator and reactor improvements and modifica-
tions, §4,000,000.

Nvcrear Exercy DEvELOPMENT

(5) Fuvsion POWER RESEARCH AND DEVELOPMENT.—

Project 76-6-a, Tokamak fusion test reactor, Princeton Plasma
Physics Laboratory, Plainsboro, New Jersey, $23,000,000.

Project 76-5-b, 1}, Mev intense neutron source facility, Los Alamos
Scientific Laboratory, New Mewico, $22,100,000.

Project 76-5-c, 1, Mev high intensity neutron facility, Lawrence
Livermore Laboratory, California, $5,000,000.

(6) Fiss10N POWER REACTOR DEVELOPMENT.—

Project 76-6-a, modifications to reactors, $4,000,000.

Project 76-6-b, sodium components test installation steam and feed-
water system modification, Liquid Metal Engincering Center, Santa
Susana, California, $7,700,000.

(7) Fission POWER REACTOR DEVELOPMENT.

Project 76-7-a, test reactor area firc main replacement, Idaho
National E'ngineering Laboratory, Idaho, $2,200,000.

(8) NvcLrar MATERIALS.—

Project 76-8-a, additional facilities, high level waste storage, Savan-
nah Biver, South Carolina, $68,000,000.
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Project 76-8-b, additional high level waste storage facilities, Rich-
land, Washington, $36,000,000.

Project T6-8-c, supplemental N reactor irradiated fuel storage,
Richland, Washington, $2,500,000.

Project 76-8-d, uprate electrical switchyards for Roane substation,
Oak Ridge, Tennessee, $8,100,000.

Project 76-8-¢, conversion of existing steam plants to coal capabil-
ity, gaseous diffusion plants and Feed Materials Production Center,
Fernald, Ohio, $12,200,000.

Project 76-8—f, radioactive liquid waste system improvements, Idaho
Chemical Processing Plant, Idaho National Engineering Laboratory,
Idaho, $5800,.000.

Project 76-8~g, additional facilities, enriched wranium production,
locations undetermined, $25000000.

Narovar Secvriry

(9) Werarons.—

Project 76-9—a, ME-12A MINUTEMAN 111 production facilities,
various locations, $3.000,000.

Project 76-9-b, plutonium metallurgy duilding modifications, Law-
rence Livermore Laboratory, California, $1,000,000.

Project 76-9-c, limited lLife component exchange facility, Charles-
ton, South Carolina, §13,900,000.

Project 76-9-d. water control and recycle ‘project, Rocky Flats,
Colorado, §3,100,000.

(10} Wrapons—

Project 76-10-a, fire wall construction, Bendiz Plant, Kansas City,
Missoure, $2,000,000.

Project 76-10--b, fire protection improvements, Los Alamos Scientific
Laboratory, New Mexico, $4,450,000.

Project 76-10-¢, PHERMEX enhancement, Los Alamos Scientific
Laboratory, New Mewico, $6,150,000.

Envirovyrnrar anp Sarery Researcn

(11) BIOMEDICAL AND ENVIRONMENTAL RESEARCH.—

Project 76~11-a, modifications and additions to biomedical and
enwironmental research facilities, $3,.200,000.

Project 76-11-b, inhalation toxicology research facilities, $6,800,000.

(12) Gexgrar praxt proOJECTS—$64,670,000.

(13) CowsTrRUCTION PLANNING AND DESIGN.—§6,000,000,

(14) SAFEGUARDS AND FACILITY UPGRADING.~ .

Project 76-1}, safequard and security upgrading, various locations,
$32.800,000.

Carrrar Fgurrsenr Nor Rerarep 1o CoNsSTRUCTION

(15) CQaprrar rquireENT.—Acquisition and fabrication of capital
equipment not related to construction, for the following programs, a
sum of dollars equal to the total of the following amounts:

(A) Fossil energy development, $425.000.
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(B) Solar energy development, $3,000,000.

(C) Geothermal energy development, $3,120,000.

(D) Conservation research and development including im-
proved conversion efficiency $11,600,000.

(&) Physical research in molecular and materials sciences in
support of nonnuclear energy technology, $4,600,000.

() Envirommental and safety research in support of non-
ruclear energy technology, $2,000,000.

(G) Nuclear energy and other programs, $237,502,000.

Seec. 102. Ix Strv O Snare Dexonsrrarion.—(a) The Administra-
tor shall, in consultation with the Secretary of the Interior, select
an appropriate troct of public lands in accordance with section 21 o {
the Mineral Lands Leasing Act of 1920, as amended (30 U.S.C. 241
and other applicable provisions of such Act for the demonstration of
production of il from shale by in situ methods. The Administrator
shall, by regulation, establish procedures for review of, and com-
ment on, the proposed demonstration by States and local political
subdivisions which may be impacted by such facility and the
general public. As soon as the Administrator knows the geographic
location of a proposed tract, he shall inform the Governor of the
State and the officials of the political subdivision where the in situ
demonstration facility would be located or which would be impacted
by such facility. The Administrator shall not select such tract if
the Governor of the State in which the propesed tract would be
located recommmends against such selection, unless the Administrator
finds that there is an overriding national interest in selecting such
tract. If the Administrator decides to select a tract despite ¢ Gov-
ernor’s recommendation not to take such action, he shall communicate,
in writing, to the Governor his reasons for not concurring with such
recommendation. T'he Administrator’s decision, pursuant to this sub-
section, shall be final unless determined upon judicial review to be
arbitrary and capricious. Such review shall take place in the United
States court of appeals for the circuit in which the State is located
upon_application made within ninety days from the date of such
decision.

(b) Upon selection of such tract pursuant to subsection (a) of this
section, the Administrator, pursuant to the authority of the Federal
Nonnuclear Energy Research and Development Act of 1974 (42 U.8.C.
5901, et seq.), shall invite proposals from potential non-Federal partic-
ipants to enter into & cooperative arrangement for the demonstration
of in situ production of 0il from shale wherein the Federal share of
costs of such demonstration shall include the value of the right to
lease the tract selected without payment of royalties or other consid-
eration during the demonstration periods: Provided, That a portion
of any amounts received by such participant in excess of costs from
the sale of products produced during the demonstration shall be paid
to the United States in proportion to the amounts contributed to the
demonstration by the non-Federal participant and the United States,
as determined by the Administrator, and such payments shall be cou-
ered into miscellaneous receipts of the Treasury: Provided further,
That the United States’ share shall include the value of use of the
selected tract, as determined by the Administrator, during such
demonstration.
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(¢) The demonstration shall be for, among other things, the pur-
pose of performing necessary tests and pilot operations and ultimately
for the in situ production of oil from shale upon the selected tract by
the lessee with the objective of operating a facility sufficiently large to
demonstrate the commercial viability of the process taking into ac-
count such considerations as water usage, profitability levels, environ-
mental effects, waste disposal, labor conditions, and the socioeconomic
impacts on locel communities. The community impact financial as-
sistance program authorized in section 17 (k) of the Federal Nonnu-
clear L'nergy Research and Development Act of 1974, as added to said
Act by this Act, shall be applicable to the program authorized by this
section.

(d) After the cooperative agreement authorized by this section is
ewecuted, the Secretary sholl issue a lease for such tract to such non-
Federal entity pursuant to section 21 of the Mineral Lands Leasing
Act of 1920, as amended (30 U.8.0. 241) and other applicable
provisions of such Act, except that such lease shall not require
payment of bonus, rent, or royalty during the demonstration period.
The lease shall (1) vequive diligent development and production
immediately after the demonstration period, (2) provide for the
termination of the lease if the Secretary of the Interior determines that
the lessee is not acting diligently, and (8) contain such adequate pro-
vigions for environmental protection as the Secretary shall determine
to be mecessary in the public interest. T'he lease shall also contain such
terms and conditions applicable during the demonstration period as
the Administrator determines are necessary to carry out the purposes
of this section and the Federal Nonnuclear Energy Research and De-
velopment Act of 1974 (42 U.8.C. 58901, et seq.). During the demonstra-
tion period, the Administrator shall have administrative jurisdiction
over the lease. When the Administrator determines that the demon-
stration period has ended, the Addministrator shall so notify the non-
Federal entity and the Secretary of the Interior. Upon such notifica-
tion, the Secretary shall assume administrative jurisdiction over the
lease in accordance with the Mineral Lands Leasing Act of 1920, as
amended (30 U.S.C. 181, et seq.) : Provided, That such lease shall in-
clude consideration for the Administrator's share of financial, man-
agerial, and material contribution to the demonstration: Provided
further, That such consideration as required herein shall be based on
financially sound, customary commercial formulas for the develop-
ment and operation of a major extractive industry joint venture/proj-
ect and may include equity, profit, or cash flow participation, ¢ share
of the facility’s production, or any other generally accepted method
of payment which fairly compensates the United States for the Ad-
ministrator’s contribution to the demonstration. Such consideration
shall be treated as royalties and offset against any royalties required
to be paid to the United States pursuant to said 1920 Act. o

(e) Before such cooperative arrangement pursuant to this section s
finalized, the Administrator shall transmit a detailed report to ‘tke
Committee on Science and Technology of the House of Representatives
and the Committee on Interior and Insular Affairs of the Senate
describing the arrangement and setting forth the schedule for the
demonstration and wait a period of sixty calendar days (not including
any day in which either House of Congress is not in session because
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of adjourrament of more than three calendar days to a day certain)
from the date on which the Administrator's report is recetved by such
Committees, unless prior to the expiration of such period each such
committee receiving the report has tramsmitied written notice to
the effect that such committee has mo objection to the proposed
arrangement.

(f) Nothing in this section shall be construed as preventing the
Secretary of the Interior or the Administrator from pursuing alter-
native means for encouraging demonstrations of in situ production of
oil from shale.

Skc. 103. Loan Guarantre Procray ror CoMMERCIAL DEMONSTRA-
rion FaciLirres—(a) Section 7{a) of the Federal Nonnuclear Encrgy
Research and Development Act of 1974 (42 U.8.C. 5906) is amended—

(1) by striking out “and” after the semicolon at the end of
paragraph (&),

(2) by striking out the period at the end of paragraph (6) and
inserting in lieu thereof *“ ; and”, and

(3) by adding at the end thereof the following new paragraph:

“(7) Federal loan guarantees and commitments thereof as
provided in section 17.7.

() The Federal Nonnuclear Emergy Research and Development
Act of 1974 (42 U.S.C. 5901, et seq.) is further amended by adding at
the end thereof the following new section.:

Yy OAN GUARANTEES FOR COMMERCIAL DEMONSTRATION FACILITIES

“Sre, 17. (@) Itisthe purpose of this section— )

“(1) to assure adequate Federal support to foster a commercial
demonstration program to produce synthetic fuels from coal, oil
ghale, and other domestic resources, to employ biomass and renew-
able and geothermal energy sources to produce synthetic fuels and
other desirable forms of emergy on a commercial scale, and to
assure the availability of energy-efficient industrial equipment
and facilities:

“(2) to authorize loan guarantees for the construction and start-
up and related costs of commercial demonstration facilities (A)
for the conversion of domestic coal, oil shale, biomass, and other
domestic resources into synthetic fuels; (B) for the commercial
demonstration of synthetic fuels and other desirable forms of
energy from renewable and geothermal sources; and (C) for
the commercial demonstration of energy-efficient industrial equip-
ment and facilities; and

“(3) to gather information about the technological, economic,
environmental, and social costs, benefits, and impacts of such com-
mercial demonstration facilities.

“(B) (1) The Administrator is authorized, in accordance with such
rules and requlations as he shall prescribe after consultation with the
Secretary of the Treasury, to guarantee and to make commitments to
guarantee, in such manner and subject to such conditions (not incon-
sistent with the provisions of this Act) as he deems appropriate, the
payment of interest on, and the principal balance of, bonds deben-
tures, notes, and other obligations issued by or on behalf of any bor-
rower for the purpose of (A4) financing the construction and start-

9 N

up costs of commercial demonstration facilities for the comwer-
seon of domestic coal, oil shale, biomass, and other domestic re-
sources into synthetic fuels, including, but not limited to, such
synthetic fuels from coal as high-Btu gaseous fuels compatible
for mixture and tramsportation with natural gas by pipeline;
gaseous, liquid, and solid fuels suitable for boiler use in com-~
pliance with applicable environmental requirements; liquid fuels
for transportation uses; and petrochemicals: Provided, That no oil
shale commercial demonstration facility receiving a loan guarantee
under this section shall be larger than is necessary, in the judgment of
the Administrator, to demonstrate the commercial viability of the
process, taking into account such considerations as water usage, profit-
ability levels, environmental effects, waste disposal, labor conditions,
health and safety, and the socio-economic impacts on local commumni-
ties; (B) financing the construction and start-up costs of commercial
demonstration facilities to generate desirable forms of energy (in-
cluding synthetic fuels) in commercial quantities from direct solar,
wind, ocean thermal gradient, bioconversion, or other renewable energy
resources; (C) financing the purchase, construction, installation, and
start-up costs of energy-efficient industrial equipment and facilities for
commercial demonstration; and (D) further implementing the financ-
ing of geothermal resource development under the Geothermal Energy
Resecarch, Development, and Demonstration Act of 1974 (30 U.S.C.
1101, et seq.). The outstanding indebtedness guaranteed and commit-
ted to be guaranteed under clauses (A), (B),and (C) of this para-
graph shall at no time exceed $6.000000000: Provided, That up to
$2,600,000,000 of guarantees shall be available for commercial demon-
stration facilities to produce high-Btu gaseous fuel compatible for
mixture and transportation with natural gas by pipeline. Loan guar-
antees for geothermal resource development under clause (D) of this
paragraph shall be carried out pursuant to the authority and provi-
sions of the Geothermal Energy Research, Development, and Demon-
stration Act of 1974 Provided, That paragraphs (2) and (4}) of this
subsection, and subsections (9)(2),{R),{(j),(n), and (v}, of this sec-
tion, shall alse apply to such guarantees: Provided further, That the
limitations in section 201(e) of the Geothermal Energy Research,
Development, and Demonstration Act of 1974 (30 U.S.C. 1141(e))
shall not apply to such guarantees.

“(2) An applicant for any gquarantee under this section shall pro-
vide information to the Admanistrator in such form and with such
content as the Administrator deems necessary.

“(3) Prior to issuing any guarantee under this section the Adminis-
trator shall obtain the concurrence of the Secretary of the Treasury
with respect to the timing, interest rate, and substantial terms and
conditions of such guarantee.

“04) The full faith and credit of the United States is pledged to
the payment of all guarantees issued under this section with respect
to principal and interest.

“(e) ﬁﬁe Administrator, with due regard for the need for competi-
tion, shall guarantee or make a commitment to guarantee any obliga-
tion under subsection (b) only if—

“(1) the Administrator is satisfled that the financial assistance
applied for is necessary to encourage financial participationy

S.Rept, 94~514 --= 2
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“(2) the amount guaranteed does not exceed 75 per centum of
the total cost of the commercial demonstration facility, as deter-
mined by the Administrator: Provided, That the amount guaran-
teed may not exceed 90 per centum of the total cost of the commer-
cial demonstration facility during the period of construction and
startup;

“ (3;7"#1@ Administrator has determined that there will be a
continued reasonable assurance of full repayment; )

“(4) the obligation is subject to the condition that it not be
subordinated to any other financing; L )

“(6) the Administrator has determined, taking into considera-
tion all available forms of assistance under this section and. other
Federal statutes, that the impacts directly resulting from the pro-
posed commercial demonstration facility have been fully evale-
ated by the borrower, the Administrator, and others, ‘and that
effective steps have been taken or are planned to be taken in a
timely manner to finance community planning and development
costs directly resulting from such facility under this section,
under other provisions of law, or by other means; @

“(6) the mawimuwm maturity of the obligation does not exceed
thirty years, or 90 per centum of the projected useful economic
life of the physical assets of the commercial demonstration facility
covered by the guarantee, whichever is less, as determined by the
Administrator.

“(d) At least sizty days prior to submitting a report to Congress
pursuant to subsection (m) of this section on each guarantee, the
Administrator shall request from the Attorney General and the Chair-
man of the Federal Trade Commission written views, comments, and
recommendations concerning the impact of such guarantee or commit-
ment on competition and concentration in the production of energy
and give due consideration to views, comments, and recommendations
recewed : Provided, That if either official recommends against making
such guarantee or commitment, the Administrator shall not do so
unless he determines in writing that such guarantee or commitment is
in the national interest.

“(e) (1) As soon as the Administrator knows the geographic loca-
tion of a proposed facility for which a guarantee or a commitment to
guarantee is sought under this section, he shall inform the Governor
of the State, and officials of each political subdivision and Indian tribe,
as appropriate, in which the facility would be located or which would
be impacted by such facility. The Administrator shall not guarantee
or make a commitment to guarantee under subsection (b) of this section
if the Governor of the State in which the proposed facility would be
located recommends that such action not be taken unless the Admin-
istrator finds thut there is an overriding national interest in taking
such action in order to achieve the purpose of this section. If the Ad-
ministrator decides to guarantee or make a commitment to guarantee
despite a Governor’s recommendation not to take such action, the
Administrator shall communicate, in writing, to the Governor reasons
for not concurring with such recommendation. The Administrator’s
decision, pursuant to this subsection, shall be final unless determined
upon judrcial review to be arbitrary and capricious. Such review shall
take pluce in the United States court of appeals for the circuit in
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which the State involved is located, upon application made within
ninety days from the date of such decision. The Administrator shall,
by regqulation, establish procedures for review of, and comment on, the
proposed facility by States, local political subdivisions, and Indian
tribes which may be impacted by such facility, and the general public.

“(2) The Administrator shall review and approve the plans of the
applicant for the construction and operation of any commerciol dem-
onstration and related facilities constructed or to be constructed with
assistance under this section. Such plans and the actual construction
shall include such monitoring and other data-gathering costs associ-
ated with such facility as are required by the comprehensive plan and
program under this section. The Administrator shall determine
the estimated total cost of such demonstration facility, including, but
not limited to, construction costs, start-up costs, costs to political sub-
divisions and Indian tribes impacted by such facility, and costs of any
water storage facilities needed in connection with such demonstration
facility, and determine who shall pay such costs.

“(f) Except in accordance with reasonable terms and conditions
contained in the written contract of guarantee, no guarantee issued or
commitment to guarantee made under this section shall be terminated,
canceled, or otherwise revoked. Such a guarantee or commitment shall
be conclusive evidence that the underlying obligation is in compliance
with the provisions of this section and that such obligation has been
approved and is legal as to principal, interest, and other terms. Sub-
ject to the conditions of the guarantee or cominitment to guarantee,
such a guarantee shall be incontestable in the hands of the holder of
the guaranteed obligation, except as to fraud or material misrepre-
sentation on the part of the holder.

“(g) (1) If there is a default by the borrower, as defined in requla-
tions promulgated by the Administrator and in the guarantee contract,
the holder of the obligation shall have the right to demand payment
of the unpaid amount from the Administrator. Within such period as
may be specified in the guarantee or related agreements, the Admin-
istrator shall pay to the holder of the obligation the unpaid interest
on and unpaid principal of the guaranteed obligation as to which the
borrower has de {cemlted, unless the Administrator finds that there was
no default by the borrower in the payment of interest or principal
or that such default has been remedied. Nothing in this section shall
be construed to preclude any forbearance by the holder of the obliga-
tion for the benefit of the borrower which may be agreed upon by the
parties to the guaranteed obligation and approved by the Adminis-
trator.

“(2) If the Administrator makes a payment under paragraph (1)
of this subsection or section 202(b) of the Geothermal Energy Re-
search, Development, and Demonstration Act of 1974 (30 U.S.C. 1142
(b)) the Administrator shall be subrogated to the rights of the recip-
tent of such payment as specified in the guarantee or related agreements
including. where appropriate, the authority (notwithstanding any
other provision of law) to complete, maintain, operate, lease, or other-
wise dispose of any property acquired pursuant to such guarantee or
related agreements, or to permit the borrower, pursuant to an agree-
ment with the Administrator, to continue to pursue the purposes of the
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commercial demonstration facility if the Administrator determines
that this is in the public interest.

“(3) In the event of a default on any guarantee under this section,
the Administrator shall notify the Attorney General, who shall
take such action as may be appropriate to recover the amounts of any
poyments made under paragraph (1) (including any payment of
principal ond interest under subsection (h)) from such assets of the
defoulting borrower as are associated with the commercial demonstra-
tion facility, or from any other sccurity included in the terms of the
guarantee.

“(4) For purposes of this section, patent and technology resulting
from the commercial demonstration facility shall be treated as project
assets of such facility in accordance with the terms and conditions
of the guarantee agreement. Furthermore, the guarantee agreement
shall contain a provision specifying that patents, technology, and
other proprietary rights which are necessary for the completion or
operation of the commercial demonstration facility shall be available
to the Government and its designees on equitable terms, including due
consideration to the amount of the Government’s defoult payments.

“(h) With respect to any obligation guaranteed under this section,
the Administrator is authorized to enter into a contract to pay, and
to pay, the holders of the obligation, for and on behalf of the borrower,
from. the fund established by this section or from the Geothermal Re-
sources Development Fund, as applicable, the principal and interest
payments wkwg become due and payable on the unpaid balance of such
obligation if the Administrator finds that—

“(1) the borrower is unable to meet such payments and is not
in default; it is in the public interest to permit the borrower
to continue to pursue the purposes of such demonstration facility;
and the probable net benefit to the Federal Government in paying
such principal and interest will be greater than that which would
result in the event of a default;

“(2) the amount of such payment which the Administrator is
authorized to pay shall be no greater than the amount of principal
and interest which the borrower is obligated to pay under the loan
agreement; and

“(3) the borrower agrees to reimburse the Administrator for
such payment on terms and conditions, including interest, which
are satisfactory to the Administrator.

“(2) Regulations required by this section shall be issued within one
hundred and eighty g:ys after enactment of this section, except as
provided in subsection (t) of this section. All regulations under this
section and any amendments thereto shall be issued in accordance with
section 553 of title 5, of the United States Code. -

“(3) The Administrator shall charge and collect fees for guarantees
of obligations authorized by clauses (A) (except with respect to com-
munity planning and development), (B), (C}, and (D) of subsection
(B) (1), in amounts sufficient in the judgment of the Administrator
to cover the applicable administrative costs and probadble losses on
guaranteed obligations, but in any event not to exceed 1 per centum
per annum of the outstanding indebtedness covered by the guarantee.

“(k)Y(1) In accordance with such rules and regulations as the
Administrator in consultation with the Secretary of the Treasury
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shall prescribe, and subject to such terms and conditions as he deems
appropriate, the Administrator is authorized, for the purpose of
financing essential community development and planning which
directly result from, or are necessitated by, one or more commercial
demonstration facilities assisted under this section to-—

“(4) guarantee and make commitments to guarantee the poy-
ment of interest on, and the principal balance of, obligations for
such financing issued by eligible States, political subdivisions, or
Indian tribes,

“(B) guarantee and make commitments to guaraniee the pay-
ment of tawes imposed on such commerciol demonstration facilities
by eligible non-Federal taxing authorities which taxes are ear-
marked by such authorities to support the payment of interest
and principal on obligations for such financing, and

“(OY require that the applicant for assistance for a commercial
demonstration facility under this section advance sums to eligible
States, political subdivisions, and Indian tribes to pay for such
financeng of such development and planning : Provided, That the
State, political subdivision, or Indian tribe agrees to provide tax
abatement credits over the life of the facilities for such pay-
ments by such applicant.

“(2) Prior to issuing any guarantee under this subsection, the
Administrator shall obtain the concurrence of the Secretary of the
T'reasury with respect to the timing, interest rate, and substantial terms
and conditions of such guarantee.

“(3) The total amount guarenteed under paragraph (1) of this sub-
section shall not exceed $350000000 which shall be included in the
lemitation on outstanding indebtedness set forth in subsection (b) (1)
of this section.

“(4) In the event of any default by the borrower in the payment of
taxes guaranteed by the Administrator under this subsection, the
Admiristrator shall pay out of the fund established by this section
such tawes at the time or times they may fall due, and shall be subro-
gated to the rights of such taxing authority.

“(8) If after consultation with the State, political subdivision, or
Indian tribe, the Administrator finds that the financial assistance
programs of paragraph (1) of this subsection will not result in suff-
cient funds to carry out the purposes of this subsection, then the
Administrator may—

“(A) make direct loans to the eligible States, political subdivi-
sions, or Indian tribes for such purposes: Provided, That such
toans shall be made on suck reasonable terms and conditions as the
Administrator shall prescribe: Provided further, That the Ad-
ministrator may waive repayment of all or part of a loan made
under this paragraph, including interest, if the State or political
subdivision or Indian tribe involved demonstrates to the satis-
faction of the Administrator that due to a change in circum-
stances there will be net adverse impacts resulting from such dem-
onstration facility that would probably cause such State, sub-
division, or tribe to default on the loan; or

“(B) require that any community development and planning
costs which are associated with, or result from, such commercial
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demonstration facility and which are determined by the Adminis-
trator to be appropriate for such inclusion shall be included in
the total costs of the commercial demonstration facility.

“(6) The Administrator is authorized to make grants to States,
political subdivisions, or Indian tribes for studying and planning for
the potential economic, enwvironmental, and social consequences of such
comamercial demonstration facilities. i

“(7) At any time the Administrator may, with the concurrence of
the Secretary of the T'reasury, redeem, in whole or in part, out of the
fund established by this section, the debt obligations guaranteed or
the debt obligations for which tax payments are guaranteed under this
subsection. ) o )

“(8) When one or more States, political subdivisions, or Indian
tribes would be eligible for assistance under this subsection but for the
fact that construction and operation of the commercial demonstration
facility ocours outside its jurisdiction, the Administrator is authorized
to provide, to the greatest extent possible, arrangements for equitable
sharing of such assistance. )

“(9) Such amounts as may be necessary for direct loans and grants
pursuant to this subsection shall be avarlable as provided in annual
authorization Acts and shall be requested in fiscal year 1977, and in
subsequent fiscal years. ) . ) .

“(10) The Administrator, if appropriate, shall provide assistance in
the financing of wp to 100 per centum of the costs of the required com-
munity development and planning pursuant to this subsection.

“(Iy(I) The Administrator is directed to submit a report to the
Congress within one hundred and eighty days after the enactment of
this section setting forth his recommendations on the best opportuni-
ties to implement a program of Federal financial assistance with the
objective of demonstrating production and conservation of energy.

“(2) The report submitted under paragraph (1) of this subsection
shall include o comprehensive plan and program to acquire informa-
tion and evaluate the environmental, economie, social, and technologi-
cal impacts of the demonstration program under this section. In pre-
paring such a comprehensive plan and program, the Administrator
shall consult with the E'nvironmental Protection Agency, the Federal
Energy Administration, the Department of Housing and Urban De-
velopment, the Department of the Interior, and the Department of
Agriculture, ‘ -

. .“(3) The comprehensive plan and program described in paragraph
(2) shall include, but not be Limited to— )
- “(A) information about potential commercial demonstration
facilities proposed in the program under this section;

“(B) any significant adverse impacts which may result from
any activity included in the program

“(C) proposed regulations required to carry out the purposes
of this section;

“(D) alist of Federal agencies, governmental entities, and other
persons that will be consulted or utilized to implement the pro-
gram; and : ‘

“(E) methods and procedures by which the information
gathered under the program will be analyzed and disseminated.

MR -

15

#(4) The report required under paragraph (1) of this subsection
shall be updated and submitted to the Congress at least annually for
the duration of the program wnder this section.

“(m) Prior to issuing any guarantee or commitment to guarantee
pursuant to subsection (b) of this section, the Administrator shall
submit to the Committee on Science and Technology of the House of
Representatives and the Committee on Interior and Insular A Fairs
of the Senate a full and complete report on the proposed commercial
demonstration facility and such guarantee. Such quarantee or commit-
ment to guarantee shall not be finalized wnder the authority granted
by this section prior to the expiration of ninety calendar days (not
including any day on which either House of Congress is not in session
because of an adjournment of more than three calendar days to a day
certain) from the date on which such report is received by such com-
mittees: Provided, That, where the cost of such commercial demon-
stration factlity emceeds $350,000,000, such guarantee or commitment
to guarantee shall not be finalized if prior to the close of such ninety-
day period either House passes a resolution stating in substance that
such House does not favor the making of such guarontee or commit-
ment.

“(n) (1) There is hereby created within the Treasury o separate
fund (hereafter in this section called the © fund’) which shall be avail-
able to the Administrator without fiscal year limitation as a revolving
fund for the purpose of carrying out the program authorized by clauses
(4), (8), and (C) of subsection (b) (1) and subsections (g}, (2),
and (k) of this section. The Geothermal Resources Development Fund
established by the Geothermal Energy Research, Development, and
Demonstration Act of 1974 shall be available for the purpose of
carrying out the geothermal loan guarantee program as established
by that Act and as further implemented by this section.

“(2) There are authorized to be appropriated to the fund from, time
to tume such amounts as may be necessary to carry out the purposes
of the applicable provisions of this section, including, but not limited
to, the payments of interest and principal and the payment of interest
differentials and redemption of debt. Al amounts received by the
Administrator as interest payments or repayments of principal on
loans which are guaranteed under this section, fees, and any other
moneys, property, or assets derived by him from operations under this
section shall be deposited in the fund or in the Geothermal Resources
Development Fund, as applicable.

“(3) All payments on obligations, appropriate expenses (including
reimbursements to other government accounts), and repayments pur-
suant to operations of the Administrator under this section shall be
paid from the fund subject to appropriations or from the Geothermal
Resources Development Fund, a3 applicable. I f at any time the Ad-
ministrator determines that moneys in the fund exceed the present
and reasonably foreseeable future requirements of the fund, such ewcess
shall be transferred to the general fund of the Treasury.

“(4) If at any time the moneys available in the fund or in the
Geothermal Resources Development Fund are insufficient to enable the
Administrator to discharge his responsibilities as authorized by sub-
sections (b) (1), (g), (h), and (k) of this section, or the Geothermal
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Energy Research, Development, and Demonstration Aet of 1974 (30
U.S.C. 1101), as the case may be, the Admzmsh_‘atw'shall issue to the
Secretary of the Treasury notes or other obligations in such forms and
denominations, bearing such maturities, and subject to such terms and
conditions as may be prescribed by the Secretary of the Treasury.
Redemption of such notes or obligations shall be made by the Admin-
istrator from appropriations or other moneys awailable under para-
graph (2) of this subsection for loan guarantees authorized by clauses
(A), (B),and (C) of subsection (b) (1) and subsections (g), (h), anld
(k) of this section, and from appropriations or other moneys available
under section 204 of the Geothermal Energy Research, Qevelppment,
and Demonstration Act of 1974 for loan guarantees described in clause
(D) of subsection (b) (1) of this section. Such notes or other obliga-
tions shall bear interest at a rate determined by the Secretary of the
Treasury, which shall be not less than a rate determined by taking into
consideration the average market yield on_outstanding marketable
obligations of the United States of comparable maturities during the
month preceding the issuance of the notes or other obligations. The
Secretary of the Treasury shall purchase any notes or other obligations
issued hereunder and for that purpose he is authorized to use a3 @
public debt transaction the proceeds from the sale of any securities
sssued under the Second Liberty Bond Act; and the purpose for which
securities may be issued under that Act are extended to include any
purchase of such notes or obligations. The Secretary of the T'reasury
may at any time sell any of the notes or other obligations acquired
by him under this subsection. All redemptions, purchases, and sales
by the Secretary of the Treasury of such notes or other obligations
shall be treated as public debt transactions of the United States.

“(5) The provisions of this subsection do not apply to direct loans
or planning grants made under subsection (k) of this section.

“(0) For the purposes of this section, the term— o

“(1) ‘State’ means any State of the United States, the District
of Columbia, the Commonwealth of Puerto Rico, Guam, the
Virgin Islands, American Samoa, or any territory or possession
of the United States,

“(8) ‘United States’ means the several States, the Common-
wealth of Puerto Rico, the Virgin Islands, Guam, and American
Samoa, and ) oo

“(8) ‘borrower’ or ‘applicant’ shall include any individual, firm,
corporation, company, partnership, assoctation, society, trust, joint
venture, joint stock company, or other non-Federal entily.

“(p) An applicant seeking a guarantee under subsection (b) of this
section must be a citizen or national of the United States. A corpora-
tion, partnership, firm, or association shall not be deemed to be a
citizen or national of the United States unless the Admimstrator
determines that it satisfactorily meets all the requirements of section
802 of -title }6, United States Code, for determining such citizenship,
except that the provisions in subsection (a) of such section 802 con-
cerning (1) the citizenship of officers or directors of a corporation, and
(2) the interest required to be owned in the case of a corporation,
association. or partnership operating a vessel in the coastwise trade,
shall not be applicable.
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“(q) No part of the program authorized by this section shall be
transferred to any other agency or authority, except pursuant to Act
of Congress enacted after the date of enacted of this section.

“(r) Inventions made or conceived in the course of or under a guar-
antee authorized by this section shall be subject to the title and waiver
requirements and conditions of section 9 of this Act.

. (8) With respect to any obligation which is issued after the enact-
ment of this section by, or in behalf of, any State, political subdivision,
or Indian tribe and which is either guaranteed under, or supported by
tawes levied by said issuer which are guaranieed under, this section,
the interest paid on such obligation and received by the purchaser
thereof (or the purchaser’s successor in interest) shall be included in
gross income for the purposes of chapter 1 of the Internal Revenue
Code of 1954, as amended: Provided, That the Administrator shall
pay to such issuer out of the fund established by this section such
portion of the interest on such obligations, as determined by the
Secretary of the Treasury to be appropriate after taking into account
current market yields (1) on obligations of said issuer,if any, or (2) on
other obligations with similar terms and conditions the interest on
which is not so included in gross income for purposes of chapter 1 of
satd Code, and in accordance with such terms and conditions as the
Secretary of the Treasury shall require.

“(t) (1) Each officer or employee of the Energy Research and Devel-
opment Administration who— '

“(A) performs any function or duty under this section; and
“(B)(2) has any known financial interest in any person who
is applying for or receiving financial assistance for a commercial
demonstration facility under this section; or
“(it) has any known financial interest in property from which
coal, natural gas, 0il shale, crude oil, or other energy resources
are commercially produced in connection with any commercial
demonstration facility receiving financial assistance under this
section,
shall, beginning on February 1, 1977, annually file with the Admin-
istrator a written statement concerning all such interests held by such
officer or employee during the preceding calendar year. Such state-
ment shall be available to the public.
“(2) The Administrator shall—
“(A) act within ninety days after the date of enactment of
this Act—
“(2) to define the term ‘known financial interest’ for pur-
poses of paragrapi. (1) of this subsection; and
“(ii) to establish the methods by which the requirement to
file written statements specified in paragraph (1) will be
monitored and enforced, including appropriate provisions
for the filing by such officers and employees of such state-
ments and the review by the Administrator of such state-
ments,; and
“(B) report to the Congress on June 1 of each calendar year
with respect to such disclosures and the actions taken in regard
thereto during the preceding calendar year.

“(8) In the rules prescribed in paragraph (2) of this subsection,

the Administrator may identify specific positions within the Admin-
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istration which are of a nonpolicymaking nature and provide that
officers or employees occupying such positions shall be exempt from
the requirements of this subsection. ) . .

“(4) Any officer or employee who is subject to, and knowingly vio-
lates, this subsection shall be fined not more than $2,500 or impris-
oned not more than one year, or both. . )

“(u) Nothing in this section shall be construed as affecting the obli-
gations of any borrower receiving a guarantee pursuant to this section
to comply with Federal and State environmental, land use, water, and
health and safety laws and regulations or to obtain applicable Federal
and State permits, licenses, and certificates. o ]

“(v) Tﬁ?; information maintained by the Administrator under this
section shall be made available to the public, subject to the provisions
of section 552 of title 5, United States Code, and section 1905 of title
18, United States Code, and to other Government agencies in a manner
that will facilitate its dissemination: Provided, That upon a showing
satisfactory to the Administrator by any person that any information,
or portion thereof, obtained under this section by the Administrator
directly or indirectly from such person would, if made public, divulge
(7) trade secrets or (%) other proprietary information of such pcr-
son, the Administrator shall not disclose such information and disclo-
sure thereof shall be punishable under section 1905 of title 18, United
States Code: Provided further, That the Administrator shall, upon
request, provide such information (A) any delegate of the Admin-
istrator for the purpose of carrying out this Act, and (B)
the Attorney General, the Secretary of Agriculture, the Secretary of
the Interior, the Federal Trade Commission, the Federal Energy
Administration, the Environmental Protection Agency, the Federal
Power (ommission, the General Accounting Office, other Federal
agencies, or heads of other Federal agencies, when necessary to carry
out their duties and responsibilitics under this and other statutes, but
such agencies and agency heads shall not release such information to
the public. This section is not authority to withhold information from
Congress, or from any committee of Congress upon request of the
chairman. For the purposes of this subsection, the term ‘person’ shall
include the borrower,

“(w) Notwithstanding any other provision of this section, the au-
thority to make guarantees or commitments to guaraniee under sub-
section (b) (1), the authority to make guarantees or commitments to
guarantee, or to make loans or grants, under subsection (k), the au-
thority to make contracts under subsection (h), the authority to charge
and collect fees under subsection (j), and the authorities under sub-
section (n) of this section shall be effective only to the extent provided,
without fiscal year limitation, in appropriation Acts enacted after the
date of enactment of this section.”

Skc. 104. Lirrarioxs—(a) The Administration is authorized to
start any project set forth in subsections 101(b) (4), (5), (6), (8),
(9), (11), and (14) only if the currently estimated cost of that project
does not exceed by more than 25 per centwm. the estimated cost set
forth for that project. '

(0) The Administration is authorized to start any project set forth
in subsections 101(b) (7) and (10) only if the currently estimated
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cost of that project does not exceed by more than 10 per centum the
estimated cost set forth for that project.

(¢) The Administration is authorized to start any project under
subsection 101(b) (12) only if it is in accordance with the following :

(1) T'he maximum currently estimated cost of any project shall
be 8750000 and the mawimwm currently estimated cost of an
building included in such project shall be $300,000: Prom'decz
T'hat the building cost limitation may be exceeded if the Admin-
istration determines that it is necessary in the interest of efficiency
and economy.

(2) The total cost of all projects undertaken under subsection
101(b) (12) shall not exceed the estimated cost set forth in that
section by more than 10 per centum.

(&) The total cost of any project undertaken under subsections 101
() (4)y (8), (6), (8), (9), (11), and (14) shall not exceed the esti-
mated cost set forth for that project by more than 25 per centum
unless and until additional appropriations are authorized under sec-
tion 461 of the Atomic Energy Act of 1954, as amended: Provided,
That this subsection will not apply to any project with an estimated
cost less than $5,000,000.

(e) The total cost of ary project undertaken under subsection 101
(b) (7) and (10) shall not ewceed the estimated cost set forth for that
project by more than 10 per centum, unless and until additional appro-
priations are authorized under section 261 of the Atomic Lnergy Act
of 1954, as amended: Provided, That this subsection will not apply
to any project with an estimated cost less thar $5,000,000.

8ec. 105, Anexpyenr or Prior Year Acm._uga) Section 101 of
Public Law 91873, as amended, is further amended by (1) striking
from subsection (b) (1), project 71-1-f, process equipment modifica-
tions, gaseous diffusion plants, the figure “$295,100,000" and substitut-
ing therefor the figure “$478,100,0007; and (2) striking from subsec-
tion (b) (9), project 71-9, fire, safety, and adequacy of operating con-
ditions projects, various locations, the figure “$193,000,000” and sub-
stituting therefor the figure “$240,000,000™.

(b)_ Section 101 of Public Law 93-60, as amended, is further
amended by (1) striking from subsection (b) (1), project 7j—I-g,
cascade uprating program, gaseous diffusion planis, the fgure “8183,-
1000007 and substituting therefor the figure $259,6000007; and (2)
striking from subsection (b) (%), project ?4~8-¢, high enerqy laser
facility, Lawrence Livermore Laboratory, California, the flgure
“820,000,000” and substituting therefor the figure “$25,000,000".

(¢) Section 101 of Public Law 93-276 is amended by (1) striking
from subsection (b) (1), project 75-1-a, additional facilities, high level
waste hardling and storage, Savanmah River, South Carolina, the
figure “$30,000,000” and substituting therefor the figure “$33,000,0007 ;
() striking from subsection (b) (1), project 76-I-c, new waste calein-
ing facility, Idaho Chemical Processing Plant, National Reactor Test-
ing Station, Idaho, the figure “$20,000,000” and substituting therefor
the figure “S27.500,000” ; (3) striking from subsection (5) (3), project
75-3-e, addition to building 350 for safeguards analytical laboratory,
Argonme National Laboratory, Illinois, the figure “$3,500000” and
substituting therefor the figure “$4,5000007; (4) striking from sub-
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section (b) (6), project T5-6~c. positron-electron joint project. Lano-
rence Berkeley Laboratory and Stanford Linear Accelerator Center,
the figure “$900.000” and substituting therefor the figure “$11,900,-
0007 and (5) striking from subsection (b)(7), project 76-7—c, inter-
mediate-level waste management facilities, Oak Ridge National Lab-
oratory, Tennessee, the figure “$9.500000" and substituting therefor
the figure “$10.5000007. -

(d) Section 106 of Public Law 91-273, as amended, is further
amended by deleting the present text thereof and substituting therefor
the following:

“Skc. 106. Liouip Mrrar Fasr Brerprr Reacror DEMONSTEATION
Proorau—Fovrrn Rouwo.—(a) The Energy Research and Develop-
ment Administration (ERDA) is hereby authorized to enter into coop-
erative arrangements with reactor manufacturers and others for
participation in the research and development. design, construction,
and operation of a Liquid Metal Fast Breeder Reactor powerplant, in
accordance with criteria approved by the Joint Committee on Atomic
Energy, without regard to the provisions of section 169 of the Atomic
Energy Act of 195}, as amended. Appropriations are hereby author-
ized for the period consisting of the fiscal year ending June 30, 1976,
and the interim period following that fiscal year and ending Septem-
ber 30, 1976, for the aforementioned cooperative arrangements as
shown. in the basis for arrangements as submitted in accordance with
subsection (b) hereof. In addition, ERDA may agree to provide assist-
ance in the form of waiver of use charges during the term of the
cooperative arrangements without regard to the provisions of section
53 of the Atomic Energy Act. as amended, by waiving use charges in
an amount not to exceed $10,000000.

“(b) Before ERDA enters into any arrangement or amendment
thereto under the authority of subsection (a) of this seotion, the basis
for the arrangement or amendment thereto which ERDA proposes to
ewecute (including the name of the proposed participating party or
parties with which the arrangement is to be made, a general descrip-
tion of the proposed powerplant, the estimated amount of cost to be
incurred by ERDA and by the participating parties, and the general
features of the proposed arrangement or amendment) shall be sub-
mitted to the Joint Committee on Atomic Energy, and a period of
forty-five days shall elapse while Congress is in session (in computing
such forty-five days, there shall be excluded the days on which either
House s not in session becavse of adjournment for more than three
days) : Provided, however, That the Joint Committce, after having
received the basis for a proposed arrangement or amendment thereto,
may by resolution inwriting waive the conditions of all, or any portion
of, such forty-five-day period: Provided, further, That such arrenge-
ment or amendment shall be entered into in accordance with the basis
for the arrangement or amendment submitted as provided herein: And
provided further, That no basiz for arrangement need be resubmiitted
to the Joint Commitiee for the sole reason that the estimated amount
of the cost to be incurred by ERDA exceeds the estimated cost pre-
viously submitted to the Joint Commitice by not more than 15 per
centum, Nothwithstanding the foreqoing. ERDA. in each of its an-
nual budget submissions. shall submit for the information and review
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of the Joint Committee in the ewercise of its oversight responsibility,
the anticipated obligations and costs for the ensuing fiscal year for the
project authorized under subsection (a) of this section.

“(¢) The ERDA is hereby authorized to agree, by modification to
the definitive cooperative arrangement reflecting such changes therein
as it deems appropriate for such purpose, to the following : (1) to ex-
ecute and deliver to the other parties to the definitive contract, the
special undertakings of indemnification specified in said contract,
which undertakings shall be subject to availability of appropriations
to ERD A and to the provisions of section 3679 of the Revised Statutes,
as amended ; and (2) to acquire ownership and custody of the property
constituting the Liquid Metal Fast Breeder Reactor powerplant or
parts thereof, and to use, decommission, and dispose of said property,
as provided forin the definitive contract.”

Sec, 106, Rescissions—(a) Public Law 98-314, as amended, is
further amended by rescinding therefrom authorization for a project,
except for funds heretofore obligated, as follows:

Project 73~5-d, modifications to TREAT facility, National Reactor
Testing Station, Idaho, $1.500.000.

(b) Public Law 93-60, as amended. is further amended by rescind-
ing therefrom authorization for a project, except for funds heretofore
obligated, as follows:

Project 7j-3-e, modifications to TREAT facility, National Reactor
Testing Station, Idaho, $2,500,000. ‘

_ {e) Public Law 93-276. as amended, is further amended by rescind-
ing tkersﬁ’om authorization for projects, except for funds heretofore
obligated, as follows :

Proiect 75~13-a. hudrothermal pilot plant, §1,000,000.

Project 75-5-e, high temperature gas reactor fuel veprocessing fa-
cility, National Reactor Testing Station, Idaho, $10,100,000.

Project 756-6-f, high temperature gas reactor fuel refabrication pilot
plant, Oak Ridge National Laboratory, Tennessee, $3,000,000.

TITLE II—AUTHORIZATION OF APPROPRIATIONS FOR
THE PERIOD JULY 1.1976. THROUGH SEPTEMBER 30, 1976

Sec. 201. There is hereby authorized to be appropriated to the
E'nergy Research and Development Administration wn accordance with
the provisions of section 261 of the Atomic Energy Act of 1954, as
amended (12 U8 2017). section 305 of the Energy Reorqanization
Aect of 197} (42 U.8.0. 5875), and section 16 of the Federal Non-
gg}ogar Energy Research and Development Act of 197} (42 U.S.C.

(a) For “Operating expenses”. for the following programs, a sum
of dollars equal to the total of the following amounts:

(1) FossiL ENERGY DEVELOPMENT.—

(A) Conl Louefaction:

Costs, $16.000.000.

Changes in selected resources, $12,750000.
(B) High Btu qasification (coal) :

Costs, $7.450.000.

Changes in selected resources, $1.800,000.
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(C) Low Btu gasification (coal) :

Costs, §7,300000.

Changes in selected resources, $5.350,000.
Provided, That not less than 20 per centum of the funds appro-
priated pursuant to this subparagraph (C) shall be used for in
sity processes,

(D) Advanced power systems (coal) :

Costs, 82,050,000

Changes in selected resources, $1,460,000.
(') Direct combustion (coal) :

Costs, $5,100,000,

Changes in selected resources, $9.800,000.

(F) Advanced research and supporting technology (coal), for
the following :

(7) Advanced coal conversion process:

Costs, $2,100,000.
Changes in selected resources, $1,900,000.

(¢0) Advanced direct coal utilization process:

C'osts, $500000.
Changes in selected resources, $500,000.

(¢¢2) Advanced supporting research:

Costs, $1,400.000.
Changes in selected resources, $460,000.

(iv) Systems studies:

Costs, $1.400,000.
Changes in selected resources, $1,600000.
(@) Demonstration plants (coal) :
Costs, $4,100.000.
Changes in selected resources, $4.900,000.
(H) Natural gas and oil extraction :
Costs, 39930,000.
C'hanges in selected resources, $600,000.
(1) Natural gas and oil utilization.;
Costs, $600.000.
Changes in selected resources (minus) $50,000.
(/) Oil shale in situ processing :

Costs, $4,241,000.

Changes in selected resources. $529.000.

(K) 0 shale composition and characterization :

Costs, $300,000.

Changes in selected resources, $0.

(L) Magnetohydrodynamics.
Costs, $6,700,000.
Changes in selected resources, $1,700,000.
(2) Sorsar ENERGY DEVELOPMENT.—
Costs, $24.500.000.
Changes in selected resources, §19,.203,000.
(3) GEOTHERMAL ENERGY DEVELOPMENT.—
Costs, $10,100.000.
Changes in selected resources, $850,000.
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(4) CONSERVATION RESEARCH AND DEVELOPMENT.—
(A) FElectric Power Transmission:
Costs, $2,673.000.
Changes in selected resources (minus) $100,000.
(B) Advanced Transportation Power Systems:
Costs, $4,750,000.
Changes in selected resources, §1,060.000.

(C) Energy Storage Systems:

Costs, $5.400.000.

Changes in selected resowrces, $900 000,
(D) E'nd-use Conservation:

Costs, $8.000,000.

Changes in selected resources, $2,000,000.
(£ Improved Conversion Eficiency :

Costs, $3,475,000.

Changes in selected resources, $1,100,000.
(F) Urban Waste Conversion:

Costs, $2.500,000.

Changes in selected resources, $1,250,000.

{6) NuvcrLrar ENERGY AND OTHER PROGRAMS—$91L.849,000, of awhich
a sum of dollars for the following programs equal to the total of the
following amounts is included

(A) Scientific and technical education in support of Nonnu-
clear Energy Technologies : .

Costs, $1.125.000.
Changes in selected resources, $337.000.

(B) General new programs in Environmental and Safety Re-
search in support of nownuclear energy technology :

Costs, $5,625,000.
Changes in selected resources 31,919,000,

(C) Foruse as provided in section 316 of this Act:

Costs, $1.000,000.
Changes in selected resources, $250,000.

(D) Nonpulmonary health studies on miners and people living
in areas subjected to a high incidence of sulphur oxides and trace
elements : ,

Costs, $100,000.
Changes in selected resources, $25.000.

(E) New programs of physical research in molecular and ma-
terials sciences in support of nonnuclear technologies :

Costs, $3,931.000.
Changes in selected resources, $1,168.000.

(F) 8687000 shall be available pursuant to sections 14 and 16
of the Federal Nonnucleor Energy Research and Development
Aet of 1974 (42 U.8.C. 5913 and 5915) as follows :

(2) 83712000 for the National Bureaw of Standards;
Siiz') 8125000 for the Council on Environmental Quality;
an
(#) $250.000 for the W ater Resources Council.

(b)Y For “Plant and capital equipment”, including construction,

acquisition, or modification of facilities, including land acquisition;
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and acquisition and fabrication of capital equipment not related to
construction, a sum of dollars equal to the total of the incremental
amounts of the following:

Fossit Enerey DEveErLoPMENT

(1) Coaz.—

Project 76-1-a, clean boiler fuel demonstration plant (A-E and
long-lead procurement) , $8,000,000. '

Project 76-1-b, High Btu synthetic pipeline gas demonstration plant
(A-E and long-lead procurement), $5,000000.

Progect 76-1-¢, Low Btu fuel gas demonstration plant (A-E and
long-end procurement), $3,760,000.

Project 76-1-d, Fluidized bed direct combustion demonstration
plant, $3.250,000.

Sorar, Grornermar, axp Apvancep Exercy Sysrems DeverLopMent

(2) SOLAR ENERGY DEVELOPMENT.—

Project 76-8-a, Five megmwoatt solar thermal test facility., $1.260.000.

Project 76-2-b, T'en megawatt central receiver solar thermal power-
plant (A-E and long-lead procurement), $1,250,000.

(3) GEOTHERMAL ENERGY DEVELOPMENT~—

Project 76-3-a, Geothermal powerplant (steam) (A-F and long-
lead procurement), $1,250,000.

Project 76-3-b, Geothermal powerplant (A-E and long-lead pro-
ourement) , $1,260,000.

(4) PHYSICAL RESEARCH.—

Project 76-4-a, accelerator and reactor improvements and modifica-
tions, $1,000,000.

Nvcrear Exerey DEVELOPMENT

(5) FUsioNn POWER RESEARCH AND DEVELOPMENT . —

Project 76-b—a, tokamak fusion test reactor, Princeton Plasma
Physics Laboratory, Plainsboro, New Jersey. $7 000,000,

(6) GENERAL PLANT PROJECTS.—$15.900,000.

(7) CoNSTRUCTION PLANNING AND DESIGN.~$1.500000.

Carirar EQuirnent Nor RerLatep to CoNSTRUCTION

(8) CAPITAL EQUIPMENT.~—

Aequisition and fabrication of capital equipment not related to
construction, for the following programs, a sum of dollars equal to
the total of the following amounts:

(4) Fossil energy development. $200.000.

(B) Geothermal energy development, $200.000.

() Conservation research and development including im-
proved conversion efficiency, $2.900.000.

(D) Physical vesearch in moleculay and materials sciences in
support of nonnuclear energy technology. §1.037.000.

(E) Environmental and sofety research in support of nonnu-
clear energy technologies, $500.000.

(F) Nuclear energy and other programs, $58,086,000.

-
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Sec. 202. Loirarions—(a) The Administration is authorized to
start any project set forth in subsections 201(b) (4) and (5) only if
the currently estimated cost of that project does not exceed by more
than 25 per centum the estimated cost set forth for that project.

(b) The Administration is authorized to start any project under
subsection 201(b)(6) only if it is in accordance with the following:

(1) The maximum currently estimated cost of any project shall
be 8750000 and the maximum currently estimated cost of any
building included in such project shall be $300,000: Provided,
That the building cost limitation may be exceeded if the Ad-
ministration determines that it is necessary in the interest of ef-
ficiency and economy.

(2) The total cost of all projects undertaken under subsection
201(5)(6) shall not exceed the estimated cost set forth in that
subsection by more than 10 per centum.

(¢) The total cost of any project undertaken under subsection 201
(0) (4) and (5) shall not exceed the estimated cost set forth for that
project by more than 25 per centum, unless and until additional ap-
propriations are authorized under section 261 of the Atomic Energy
Act of 1954, as amended: Provided, That this subsection will not
apply to any project with an estimated cost less than $5000,000.

Src. 203. Auexpuent or Prior YEar Acrs—(a) Section 101 of
Public Law 81-273, as amended, is further amended by striking from
subsection. (b) (1), project 71-1-f, process equipment modifications,
gaseous diffusion plants, the figure “$478,100,000” and substituting
therefor the figure “$510,100,0007.

(&) Section 101 of Public Law 93-60, as amended, is further amend-
ed by striking from subsection (b) (1), proiect 74~1-q. coscade up-
rating program, gaseous diffusion plants, the figure “$259,600,000”
and substituting therefor the figure “$270,400,0007.

TITLE [[I—GENERAL PROVISIONS

Parr A-—Provisions Rerarive ro Procrams Oroer Tray Fossir
Ewverey Deverormenr

See. 301. The Administrator is authorized to perform construction
design services for any Administration construction project whenever
(1) such construction project has been included in a proposed author-
ization bill transmitted to the Congress by the Administrator, and
(2) the Administrator determines that the project is of such urgency
that construction of the project should be initiated promptly upon
enactment of legislation appropriating funds for its construction.

Sec. 302. Any moneys received by the Administration may be re-
tained and used for operating expenses (except sums received from

© dispozal of property under the Atomic Energy Community Act of

1955 and the Strategic and Cvritical Materials Stockpiling Act, as
amended, and fees received for tests or investigations under the Act
of May 16, 1910, as amended (42 U.S.C.2301; 50 U.S.C. 98k ; 30 U.8.0.
7)), notwithstanding the provisions of section 3617 of the Revised
Statutes (31 U.S.0. 484), and may remain available until expended.

S,Rept. 94-514 ~-» 4
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Src. 308. Transfers of sums from the “Operating expenses” appro-
priation may be made to other agencies of the Government for the
performance of the work for which the appropriation is made, and in
such cases the sums so transferred, may be merged with the appro-
priation to which transferred.

8rc. 304. Sections 301, 302, and 303 of this Act do not apply to fossil
energy development programs of the Administration.

Parr B—Provisions REraTine 1o NonnvecLEar ENErey DEVELOPMENT

Skc. 305. Rerrocramine Avrnoriry.—Except as provided in part
C of this title—

(1) no amount appropriated pursuant to this Act may be used
for any nonnuclear program in excess of the amount actually au-
thorized for that particular program by this Act,

(2) no amount appropriated pursuant to this Act may be wsed
for any nonnuclear program which has not been presented to, or
requested of, the Congress,

unless (A) a period of thirty calendar days (not including any day in
which either House of Congress is not in session because of adjourn-
ment of more than three calendar days to a day certain) has passed
after the reccipt by the Commitice on Science and Technology of the
House of Representatives and the Committee on Interior and Insular
affairs of the Senate of notice given by the Administrator containing a
full and complete statement of the action proposed to be taken and the
facts and circumstances relied wpon in support of such proposed action,
or (B) each such committece before the expiration of such period hos
transmitted to the Administrator written notice to the effect that such
committee has no objection to the proposed action: Provided, That the
following cateqories may not, as a result of reprograming, be decreased
by more than 10 per centum of the sums appropriated pursuant to this
Act for such categories: Coal, petroleum and natural gas, oil shale,
solar, geothermal, and conservation.

Skc. 306. The Administrator shall submit to the Committee on Sei-
ence and Technology of the House of Representatives and the Com-
mittee on Interior and Insular Affairs of the Senate a detailed ex-
planation of the allocation of the funds appropriated pursuant to sec-
tions 101(a) and 201(a) of thiz Act for nonnuclear energy programs
and subvnrograms. reflecting the velationehing. congistenries, ond dis-
similarities between those allocations and (a) the comprehensive pro-
gram definition transmitted pursuant to section 108 of the Geothermal
Energy Research, Development, and Demonstration Act, (b) the com-
prehensive program. definition transmitted pursuant to section 15 of
the Solar Emnerqy Research, Development, and Demonstration Act of
1974 (42 U.8.0. 6564), (&) the comprehensive nonnuclear energy re-
search development, and (d) demonstrations transmitted pursuant to
section 6 of the Federal Nonnuclear Energy Research and Develop-
ment Act of 1974 (42 U.S.C. 5905).

See, 307. When so specified in an appropriation Act, anu amount
ennropriated pursuant to this Act for “Onerating evpenses” or for
“Plant and capital equipment” for monnuclear energy may remain
available until expended.
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See. 308. The Administrator shall, by June 30, 1976, and by the
end of each fiscal year thereafter, submat a report to the Committee
on Science and Technology of the House of Representatives and the
Committee on Interior and Insular Affairs of the Senate detailing
the extent to which small business and nonprofit organizations are
being funded by the nonnuclear research, development, and demonstra-
tion programs of the Administrator, and the extent to which small
business involvement pursuant to section 2(d) of the Energy Reor-
ganization Act of 1974 (48 U.S.0. 5801(d)) s being encouraged by
the Administrator.

Sec. 309. The Administrator shall coordinate nonnuclear programs
of the Administration with the hends of relevant Federal agencies
in order to minimize unnecessary duplication of programs, projects,
and research facilities.

Skc. 810. The Administrator shall, as soon as practicable and con-
sistent with design, economic, and feasibility studies, include in an
annual authorization proposal a recommendation on construction of
at least one demonstration offshore wind-electric generating facility.

Ske. 311, As a part of the annual report required by section 15(a) (1)
of the Federal Nonnuclear Energy Research and Development Act of
1974 (42 U.8.C. 5914(a) (1)), the Administrator shall:

(a) detail the Solar Energy Division personnel level recom-
mended for the current fiscal year by the Administrator and sub-
mitted to the Office of Management and Budget, and the person-
nel level authorized upon veview by that Office; and

(b) detail progress toward completion by January 1, 1980,
of the objectives of the Solar Eneray Research Development, and
Demonstration Aet of 1974 (42 U.S.C. 5551. et seq.).

Skc. 312. The Federal Nonnuclear Energy Research and Develop-
ment Act of 1974 (42 U1.8.C. 5901). as amended bu section 103 of this
Act,is amended by adding at the end thereof the following new section:

SCORNTRAL SOURCE OF NONNUCLEAR ENERGY INFORMATION

“Src. 18. The Administrator shall promptly establish, develop, ac-
quire, and maintain a central source of nformation on all energy
resources and technology in furtherance of the Administrator’s re-
search, development, and demonstration mission carried out directly
or indirectly under this Act. When the Administrator determines that
such information is meeded to carry out the purposes of this Act, he
may acquire proprictary and other information (a) by purchase
through neaotiation or bu donation from any person, or (b) from
another Federal agency. The information maintained by the Admin-
istrator shall be made available to the public, subject to the provisions
of section 552 of title 5, United States Code, and section 1905 of title
18, United States Code. and to other Government agencies in a man-
ner that will facilitate its dissemination ; Provided, That upon a show-
ing satisfactory to the Administrator by any person that anvy informa-
tion. or portion therecof, obtained under this section by the Admin-
istrator divectly or indirectly from such person, would, if made public.
divulge (1) trade secrets or (2) other proprietary information of
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such person, the Administrator shall not disclose such information and
disclosure thereof shall be punishable under section 1905 of title 18,
United States Code: Provided further, That the Administrator
shall, upon request, provide such information to (A) any delegate of
the Administrator for the purpose of carrying out this Act, and (B)
the Attorney General, the Secretary of Agriculture, the Secretary of
the Interior, the Federal Trade Commission, the Federal Energy Ad-
minstration, the FEnvironmental Protection Agency, the Federal
Power Commission, the General Accounting Office, other Federal
agencies, when necessary to carry out their dutics and responsibilities
under this and other statutes, but such agencies and agency heads shall
not release such information to the public. This section is not authority
to withhold information from Congress or any committee of Congress
upon request of the chairman.”.

Skc. 313. The Federal Nonnuclear Energy Research and Develop-
ment Act of 1974 (42 U.8.0. 6901) is amended by adding at the end
thereof (after the new section added by section 312 of this Act) the
following new section :

“ENERGY INFORMATION

“Sec. 19. The Administrator is, upon rejuest, authorized to obtain
enerqy information under section 11{d) of the Energy Supply and
Enveronmental Coordination Act of 197}, as amended (15 US.C.
796(d)).”.

Parr C—Provisions Brrarive ro Fossit Everey DEVELOPMENT

Sec. 314. Funds appropriated pursuant to this Act for “Operating
expenses” for fossil energy purposes may be used for (1) any facilities
which may be required at locations, other than installations of the
Administration, for the performance of research and development
contracts, and (2) grants to any organization for purchase or construc-
tion of research facilities. No such funds shall be used for the acquisi-
tion of land. Fee title to all such facilities shall be vested in the United
States, unless the Administrator determines in writing that the pro-
grams of research and development authorized by this Act shall best
be implemented by vesting fee title ¢n an entity other than the United
States: Provided, That, before approving the wvesting of title in such
entity, the Administrator shall (AY transmit suech determination, to-
gether with all pertinent data. to the Committee on Science and Tech-
nology of the House of Representatives and the Committee on Interior
and Insular Affairs of the Senate, and (B) wait a period of
thirty calendar days (not including any day in which either
House of Congress is not in session because of adjournment of
more than three calendar days to a day certain), unless prior
to the expiration of such period each such committee has trans-
mitted to the Administrator written notice to the effect that such
comamittee has no objection to the proposed action. Each grant shall
be made under such conditions as the Administrator deems necessary
to insure that the United States will receive therefrom benefits ade-
quate to justify the making of the grant. No such funds shall be used

~
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under clause (1) of the first sentence of this section for the construc-
tion of any major facility the estimated cost of which, including col-
lateral equipment, exceeds $950,000 unless the Administrator shall (3)
transmit a report on such major facility showing the nature, purpose,
location, and estimated cost of such facility to the Committee on Science
and Technology of the House of Representatives and the Commitiee
on Interior and Insular Afairs of the Senate, and (i) wait a period
of thirty colndar days (not including any day in which either House
of Congress is not in session because of adjouwrnment of more than
three calendar days to a day certain), unless prior to the expiration
of such period each such committee has transmitted to the Adminis-
trator written notice to the effect that such committee has no objection
to the proposed action.

Sre. 315. Not to exceed three per centum of oll funds appropriated
pursuant to this Act for “Operating expenses” for fossil energy pur-
poses may be used by the Administrator to construct, expand, or
modify laboratories and other facilities, including the acquisition of
land, at any location under the control of the Administrotor, if the
Administrator determines that (1) such action would be necessary
because of changes in the national programs authorized to be funded
by this Aet or because of new scientific or engincering developments,
and (2) deferral of such action until the enactment of the next author-
ization Act would be inconsistent with the policies established by Con-
gress for the Administration. No portion of such sums may be obli-
gated for expenditure or expended for such activities, unless (A) a
period of thirty calendar days (not including any day in which either
House of Congress is not in session because of adjowrnment of more
than three calendar days to a day certain) has passed after the Admin-
istrator has transmitted to the Committee on Science and Technology.
of the House of Representatives and the Commmittee on Interior and
Insular Affairs of the Senate a written report containing a full and
complete statement concerning (1) the nature of construction, expon-
sion, or modification, (i) the cost thereof, including the cost of any
real estate action pertaining thereto, and (i) the reason why such
construction, expansion, or modification is necessary and in the national
interest, or (B) each such committee before the expiration of such
period has transmitted to the Administrator written notice to the
effect that such committee has no objection to the proposed action.

Sec. 316. The Administrator shall conduct an environmental and
safety research, development, and demonstration program related to
fossil fuels.

TITLE IV—OAK RIDGE HOLIFIELD NATIONAL
LABORATORY

Sre. 401. The Holifield National Laboratoru at Oak Ridge. Tennes-
see, shall hereafter be known and designated as the “CGak Ridge Na-
tional Laboratory™. Any reference in any lmw, map, requlotion, docu-
ment. record, or other paper of the United States to the Holifield Na-
tional Laboratory or to the Oak Ridge National Laboratory shall be
held to be a reference to the “Oak Ridge National Laboratory”.
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Sec. 402. The Heavy Ion Research Facility under construction at
Oak Ridge, Tennessee, is hereby designated as the “Holifield Heavy
Ton Research Facility”. Any reference in any law, requlation, map,
record, or other document of the United States to the Heavy [on Re-
search Facility shall be considered a reference to the “Holifield Heavy
ITon Research Facility”. '

TITLE V—AIR TRANSPORTATION OF PLUTONIUM

Src. 501. The Enerqy Research and Development Administration
shall not ship plutonium in any form by aircraft whether exports,
imports, or domestic shipment: Provided, That any exempt shipments
of plutonium, as defined by section 502, are not subject to this restric-
tion. This restriction shall be in force until the Enerqy Research and
Development Administration hos certified to the Joint Committee on
Atomic Energy of the Congress that a safe container has been devel-
oped and tested which will not rupture under crash and blast testing
equivalent to the crash and explosion of a high-flying aircraft.

Skc. 602. For the purposes of this title. the term “exempt shipments
of plutonium? shall include the following :

(1) Plutoniuwm shipments in any form designed for medical
application.

(2) Plutonsum. shipments which pursuant to rules promulgated
by the Administrator of the Enerqy Research and Development
Administration are determined to be made for purposes of na-
tional security, public health and safety, or emergency mainte-
nance operations.

(3) Shipments of small amounts of plutonium. deemed bu the
Administrator of the Eneray Research and Development Admin-
istration to reawire rapid shipment by air in order to preserve the
chemieal. physical, or isotopic properties of the transported item
or material.

TITLE VI—ASSISTANCE PAYMENTS AMENDMENTS

Ske. 601. Chapter 9 of the Atomic Energy Community Act of 1955
(42 U.8.0. 2391 et seq.) is amended—

- (1) by striking out “Commission” each time it appears in sec-
tions 91 and 94, the first time it appears in section 92, and where
it appears in section 93, and inserting in each instance in lieu
theréof the following : “Administrator”;

- (2) by striking out “atomic enerqy” in section 91a(2) and insert-
ing “Energy Research and Development Administration” in liew
thereof;

(3) by striking out “its” in section 91d.;

(4) by striking out “itself’ in section 91e;

(8) by striking out the period at the end of the first sen-
tence of section 97a. and inserting in lieu thereof the follow-
ing: “: Provided further., That the Administrator is also
authorized to make pruments of just and reasonable sums to
Anderson County and Roone Countn. Tennessee.”;

(6) bu inserting immediately after “Richlond School District”
in section 91d, but before the closing of parentheses, the following :

31

“ s or not less than siw months prior to June 30,1986, in the case of
Anderson County and Roane County, Tennessee”;

(7) by striking out “Commission” in the catchlines of sections
92 and 94 ;

(8) by striking out “Commission” the second time it appears in
section 92, and inserting “Energy Research and Development
Administration” in liew thereof; and

(9) by striking out the final period in section 93 and inserting
in liew thereof the following: “; and in the case of Anderson
County and Roane County, Tennessee, shall not extend beyond
June 30, 1986.”.

And the Senate agree to the same.

JoHN O. PASTORE,

Hexnry M. JacKsow,

STUART SYMINGTON,

Fraxnk CHURCH,

JoserH M. MoNTOYA,

J. Bexnerr Jounsron, Jr.,

Froyp K. HaskELL,

Jou~x GLENN,

Cuirrorp P. Casg,

Paur J. FANNIN,

Howarp BAKER, Jr.,

Marxk O. HATFIELD,

Jim A. McCrure,
Managers on the Part of the Senate.

Ouix E. TeAGUE,

MeLvin PrICE,

Jonn Youwg,

Taomas N. DownNing,

Kex HecHLER,

Dox Fuqua,

GroreE Brown, Jr.,

WarTer FLOWERS,

James W. SYMINGTON,

Mixe McCorMACK,

Joux B. ANDERsoN,

CuARrLES A. MOSHER,

AvrHoNzO BELL,

Barry M. GOLDWATER, JT.,

Ma~veL Lusax, Jr.,
Managers on the Part of the House.

RESERVATION TO SECTIONS 102 AND 103 BY BARRY M. GOLDWATER, JR.

Representative Barry M. Goldwater, Jr., although he signed the
Conference Report on the part of the House, emphasized that he did
so with reservations about enacting at this time Sections 102 and 103,
the two major new sections added by the Senate, and the additional
reservation that the House should be allowed to have a separate vote
on each section.




JOINT EXPLANATORY STATEMENT OF THE
COMMITTEE OF CONFERENCE

The managers on the part of the House and the Senate at the
Conference on the disagreeing votes of the two Houses on the amend-
ment of the Senate to the bill (H.R. 3474), Energy Research and
Development Administration Authorization Act, 1976, and for other
purposes, submit the following joint 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:
NONNUCLEAR ENERGY

This authorization is the first for the new Energy Research and
Development Administration which came into existence January 19,
1975, At the time the original budget request was submitted by the
new agency it constituted a compilation of previous programs which
had been placed in one agency for the first time. In succeeding months,
much information and program direction has occurred on the part of
the agency, and the Committees involved in the House and Senate
have had an opportunity to evaluate and update their program desires
and expectations,

The compromise worked out by the Committee of Conference and
reflected in the accompanying amendment which is recommended take
into account each of the above considerations.

A, SUMMARY OF NONNUCLEAR PROGRAMS

Titles I and IT of the conference report on H.R. 3474 authorize non-
nuclear programs. nuclear proorams, and joint programs. Sec-
tions 101 and 201 authorize funds for those programs in fiscal year
1976 and the transition period.

CONFERENCE RECOMMENDATION OPERATING AND PLANT AND CAPITAL EQUIPMENT BUDGET AUTHORITY

{Dollars in thousands]

Fiscal year Transition
1976

period
1. The nonnuclear programs are as follows:
L5 1  pOOEP $497,821 $132,550
Solar. .ooveennn. . - e 175,525 48, 203
Geothesmal.._............. - 56, 390 13,650
Conservation o 156, 205 35,908
Advanced energy systems 8,150 s
2. The increases above the original ERDA request in the other programs are as follows:
Physical r88earch. .. . v ————————————— 24,075 6, 136
Environment and safety. ________. IO, 44, 100 9,319
Scientific and technical education e 5, 850 1, 462
CEQ, WRC, NBS....... ... 2,750
PrOZIAM SUPPOTE . o .o e oo e oo e e e 8, 000 2,250

S.Rept, 94-514 =mw 5
H.Rept, 94-606 =ww 5
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Section 102 establishes in ERDA. an in situ oil shale demonstration
program and provides for the transfer to ERDA of the administrative
jurisdiction of an oil shale lease, with the lease administration revert-
ing to the Department of the Interior at the end of the demonstration
phase. It also provides for consultation with the State and local officials
and assistance for communities impacted by the demonstration.

Section 103 authorizes ERDA to provide up to $6 billion in loan
guarantees for the construction of commercial demonstration facilities
for (1) synthetic fuels from coal, oil shale, biomass, and other domestic
resources; (2) energy from solar and other renewable resources; and
(8) energy-efficient industrial equipment. It also provides for the
further implementation of the geothermal loan guarantee program
established under Public Law 93-410.

The following paragraphs discuss the non-geothermal loan guar-
antees.

Each guarantee must be made in consultation with the Secretary
of the Treasury. The Administrator must consult with the Governor
and local officials in making his decision. If the Governor objects, the
Administrator may override if he decides that it is in the national
interest; a judicial review of the override decision is provided. Each

uarantee 1s subject to a Congressional layover of 90 days, and if
the project costs over $350 million, either House may disapprove such
project during this period. )

The Administrator is given a portfolio of financial assistance pro-
grams to provide impact aid to affected communities. ERDA, as part
of its program report to Congress, must also present a report on the
socio-economic effects and their estimated costs.

The title and waiver requirements of the patent policy of the Fed-
eral Nonnuclear Energy Research and Development Act of 1974 apply
to this program, but not the reporting provisions. All patents and tech-
nology resulting from the commercial demonstration facility are
treated as part of project assets, in the event of default.

Any employee performing duties under this section and with any
financial interest in energy resources associated with an applicant,
must make an annual, public disclosure of all such interests.

All applicants or borrowers must be citizens or nationals of the
United States.

Title 3 of the Conference Report contains general provisions.

Part A applies to all nuclear programs and to all nonnuclear pro-
grams, other than fossil programs. Authority is provided to begin
construction design work without specific authorization from Congress
for the project; funds may remain available until expended; and
ERDA is given the authority to transfer funds to other agencies.

Part B relates to all nonnuclear energy development. It provides
for general reprogramming of funds, with Congressional notification,
as long as no major category is decreased by more than 10 percent; and
a central source of information on all energy resources and technology
for R. & D. purposes.

Part C relates to fossil energy development. It provides for repro-
gramming of operating expenses for construction purposes, and a
program of environmental and safety research, development, and
demonstration related to fossil fuels.

-
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B. BUDGET ACTIONS

The compromise reflects numerous program decisions to accom-
modate the views on needed acceleration of nonnuclear programs by
the two Houses. Fossil energy programs, for example, were reduced
approximately $52 million below the Senate recommendation and in-
creased $85 million over the House figure and solar energy programs
were increased $39 million above the Senate recommendafion and re-
duced $25 million below the House recommendation.

U.S. ENERGY RESEARCH AND DEVELOPMENT ADMINISTRATION
SUMMARY-FISCAL YEAR 1976 CONFERENCE COMMITTEE RECOMMENDATION
[In thousands of dollars]

Capital
Changes Constryc- equip- Revised
in tion ment admin-
selectad  obliga-  obliga- istration

Costs resources tions tions Total  request

Fossil energy development:

Senate authorization___.__..__.____ 398,733 77,274 73,000 425 549,432
House authorization... .. ... . 337,040 54,620 20,000 425 412,085 434,485
Conference recommendation....___. 357,313 72,023 68, 000 425 497,821
Original ERDA request...._______.__ 326,040 47,620 20,000 A28 393,085
Amount recommended exceeds
original ERDA request_......____ 32,333 24,403 48,000 0 104,736 ........

Solar energy development:

Senate authorization. 97,100 26,243 10, 000 0 133348
House authorization...__ .. 96,223 98,677 0 3,000 187,800 89,200
Conf e .- 97,100 62,425 10,000 3,000 172,525
Original ERDA request..._._.._.._. 57,100 13,200 i} ] A
Amount recommended exceeds
original ERDA request___._....._ 40, 10, 000 3,000 102,225 ........
Geothermal energy development:
Senate authorization..._........... 10, 000 620 40,733
House authorization. . 3z 0 3,120 56,380 31,390
Conference recommendation 10, 000 3,120 56, 390
Original ERDA reguest.._. 0 620 23,390
Amount  recommended e
original ERDA request. ... ... 6,380 14,120 10,000 2,500 33,000 ...._...
Conservation research and development: - :
Senate authorization........._..... 131, 280 36, 055 ] 2,450 169,785
House authorization 85,862 37,918 ¢ 11,500 135,280 71,820
Conference recammendation__..._.. 107,585 37,150 0 11,500 156,205
Original ERDA request............. 35,020 4,000 [\ 2,450 41,470
Amount recommended exceeds
original ERDA request. .. _.._.__ 72,535 33,150 0 8,050 114,735 (.. . _.
Physical research (increment only):
Senate authorization. . 18, 000 §, 000 0 5,000 29,000
House authorization. . . 2,450 0 4,100 70,000
LConf f dat .. 15,725 3,750 0 4,600 24,075
Env:;o;ament and safety (increment
only):
Senate authorization. ____..___..__ 26, 500 8,800 6, 800 0 42,100 . ...
House authorization. ... ... 10, 800 2,700 0 2,000 5,800 _.......
Conference recommendation. . ..... 26,500 8,800 6, 800 2,000 44,100 ......_.
Advanced energy systems supporting
activities:
Senate authorization. . _ 6, 550 2,600 0 0 9,150
House authoerization. . .. 6,550 2,600 0 ¢ 9,150 11,3%0
Conference recommendat 6, 550 2, 600 [ 1] g, 150
Scientific and technical education:
Senate authorization_ _. .. 5, 000 1,700 0 ji] 6, 700
House authorization.. ... O, 4,000 1,000 [1] 0 5,000 0
Conference recommendation. . ..... 4,500 1,350 0 g 5, 850
CEQ, WRC, NBS:
Senate authorization .. ......_..... 0 1] 0 3,200
House authorization. ... - )] [1] 0 1,500 2,750
Conference recommendation. 0 0 ] 2,750
Program support (increment only)
Senate authorization. .. ..... . 0 0 0 10,300 ___.....
House authorization. ... _..._...... 1 0 0 6,600 .. ...
f e recommendation. - _..__ 0 0 0 000 ...
Total Senate authorization__.____. 154,920 99,800 8,485 953,748 ........
Total House authorization_ ____. .. 599,675 215,485 20,000 24,145 859,305 ........
Total conference recommendation. 661,803 196,618 94,800 24,645 977,866 ... ...
Totsi original ERDA request_ .. .. 452,080 61,820 20, 000 3,495 537,395 ........

Total amount recommended ex-
ceeds original ERDA request.... 209,723 134,798 74,800 21,150 440,473 _...._..
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DETAILED FISCAL YEAR 1976 CONFERENCE COMMITTEE RECOMMENDATION

[in thousands of doliars]

Capital .
Changes Construc- equip- Revised
in tion ment adminis-
selected  obliga- obliga- tration
Costs resources tions tions Total request
FOSSIL ENERGY
Coal liquefaction:
Senate authorization__....._.._.-- 96, 897 665 20,000 0 117,562
House authorization_.._-_-.-------- 96, 897 665 20,000 0 117,562 117,562
Conference recommendation... ... 96, 897 665 20, 000 0 117,562
High-Btu gasification:
Senate authorization_.___..._..---- 37,838 20,526 20,000 0 78364
House authorization____._.-- 42,838 20,526 0 0 63,364 63,364
Conference recommendation 37,838 20,526 20, 000 0 78, 364
Low-Btu gasification:
Senate authorization ... .-.---- 49,171 —3,782 20, 000 0 65, 389
House authorization. . - 54,671 —4,282 0 0 50,389 45,389
Conference recommendation.___.... 54, 671 —4,282 15, 000 0 65, 389
Advanced power systems:
Senate authorization_._....-------- 8,261 2,340 0 0 10, 601
House authorization__.._..- 5,261 1,340 0 0 3 10, 001
Conference recommendation 8,261 2,340 0 0 10, 601
Direct combustion:
Senate authorization_..._--------- 32,645 5, 451 13, 000 0 51,096
House authorization__ .- -.-------- 32,645 5, 451 0 0 38,096 45,09
Confer T dation . 32,645 5,451 13, 000 0 51,096
Advanced research and supporting
c telchnology.:
o0al conversion:
Senate authorization_ ... ... 13, 000 1,000 0 0 14, 000
House authorization____.. , 000 1,000 0 0 14,000 14,000
Conference recommendation ... 13,000 1,000 0 0 14,000
Direct coal utilization:
Senate authorization ... ... 4,600 400 0 0 5,000
House authorization___. 4, 400 0 0 5,000 5,000
Conference re%ommendatlon ........ 4,600 400 0 0 , 000
Supporting research:
ppSenatge authorization_ ... ... 8,374 119 0 0 8,493
House authorization. ... 8 119 0 0 8,493 8,493
Conference recommendation__.____. 8,374 119 0 0 8,493
Systems studies:
Senate authorization_ ... _...---- 6,087 1,813 0 0 7,900
House authorization. . 9,087 2,813 0 0 11,900 7,900
Conference recommendation.__.___. 9,087 2,813 0 0 , 900
Demonstration plants:
Senate authorization..__.___._._-.-- 18,100 18,900 0 0 37,000
House authorization_ . ... ---- 18,100 18, 900 0 0 37,000 37,000
Conference recommendation...._... 18,100 , 900 0 0 37,000
Natural gas and oil extraction:
Senate authorization_ ... ... 47, 065 11, 264 0 100 58, 429
House authorization_____ 28, 065 6, 864 0 100 35,029 35,029
Conference recommendation.._._... 32,865 8,564 0 100 41,529
Natural gas and oil utifization:
Senate authorization____..........- 1,582 215 0 0 1,797
House authorization__.__ 1,582 215 0 0 1,797 1,797
Conference recommendation._...... 1,582 215 0 0 1,797
0il shale in-situ processing:
Senate authorization___. 6,318 0 325 30,643
House authorization. ... 034 686 0 325 045 14,045
Conference recommendation..___._. 16, 000 3,000 0 325 19,325
0il shale composition and characteriza-
tion:
Senate authorization. ... .-~ 1,113 152 0 0 1,265
House authorization__ ... ... ----- L1n3 152 0 0 1,265 1,265
COnf:rencg recommendation_....._- 1,13 152 0 0 1,265
Magnetohydrodynamics:
gSenat):a autgorizatio ........... 50,000 11,893 0 0 61,893
House authorization. . 137 —229 0 0 13,544 28,544
Conference recommendation___.__. 22,380 12,160 0 0 34,500
Total fossil energy:
Senate authorization ... 398,733 77,274 73,000 425 549,432
House authorization_ 7T 337,040 54,620 20,000 425 412,085 434,485
Conference recommendation.... 357,373 72,023 68,000 425 497,821

PR e
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DETAILED FISCAL YEAR 1976 CONFERENCE COMMITTEE RECOMMENDATION—Continued

[In thousands of dollars]

Capital
Changes Construc- equip- Revised
tion ment adminis-
selected obliga- obliga- tration
Costs resources tions tions Total request
SOLAR ENERGY DEVELOPMENT
Solar energy buildings and facilities:
Senate authorization._...._...-..... 31, 600 7,780 0 0 39,380
House authorization_. __. 30,885 24,387 0 500 55,742 28,500
Conference recommendation.__.._.. 31,600 16,070 0 500 48,170
Solar thermal:
Senate authorization. ... ...~ 11,000 2,200 10,000 0 23,200
House authorization.___. _ 19,392 19,028 750 39,170 17,000
Conference recommendation_.._.... 11, 000 10,610 10,000 750 , 360
Photovoltaic:
Senate authorization. ... .....--.-- 21,000 6, 460 0 0 27,460
House authorization__ ... 17,239 22,219 0 1,000 40,458 19,000
_ Conterence recommendation..._.._- 21,000 14,340 0 1,000 36,340
Wind energy conversion:
Senate authorization_._.._....-..-- 15, 000 4,500 0 0 19,500
House authorization_. .. 12,442 11,925 0 500 24,867 11,500
~ Conference recommendation_ .- 13,720 , 210 0 500 22,430
Bioconversion to fuels:
Senate authorization..._...._..----- 6, 000 1,600 0 0 7,600
House authorization. . 4,825 4,174 0 0 8,999 6,000
Conference recommendation. 5,780 2,890 0 0 8,670
Ocean thermal energy conversion:
Senate authorization..._.__ ...~ 6, 000 1,558 0 0 7,558
House authorization____._ - 5917 9,529 0 0 15506 3,200
Conference recommendation._..._._. 6,000 5,545 0 0 11,545
Resource analysis:
Senate authorization._____.__...___ 1,500 500 0 0 2,000
House authorization___.__.._..._._ 1,788 2,366 0. 0 4,154 3,800
Conference recommendation___.._ .. 1, 500 1, 660 0 0 3,160
Solar storage:
Senate authorization__._._.._.-.--- 0 0 0 0
House authorization_________..._._ 1,788 2,366 0 0 4,154 0
Conference recommendation.__.... 1,500 , 600 0 0 3,100
Solar institute:
Senate authorization____.._... ... 5, 0600 1,650 0 0 6, 650
House authorization.._____. , 887 2,613 0 250 4,750 200
_Conference recommendation 5,000 1,500 0 250 6,750
Capital equipment not identified to
PIOEIAM - - _ oo oo tnmeomaomemsmmmemweSoame-eesosessSossiososemssessessociosoooso-
Total solar energy:
Senate authorization.._.____. 97,100 26,248 10,000 0 133,348
House authcrization_ . _. . 96,223 98,577 0 3,000 197,800 89,200
Conference reccmmendation.. 97,100 62,425 10, 000 3,000 172,525
GEOTHERMAL ENERGY DEVELOPMENT
Geothermal energy demonstration:
Senate authorization.__._. 0 10,000 0 10,000
House authorization__._. 7,200 15, 800 0 0 23,000 0
Conference recommendation_.._.._- 0 10, 000 0 10, 000
Resource utilization:
Senate authorization_._._...___..._ 0 0 14,800
House authorization..____._- 0 500 17,800 12,600
Conference recommendation 0 500 24,450
Supporting research and development:
Senate authorization__._____.____.. 16, 000 —687 0 620 15,933
House authorization_ . ______._._.__. 11,700 1,270 0 2,620 15,590 18,790
Conference recommendation_______. 16, 000 3,320 0 2,620 21,940
Total geothermal energy:
Senate authorization_____.__..____. 33,870 3,757 10, 000 620 40,733
House authorization__.__.____..._. 37,650 15,620 0 3,120 56,390 31,390
Conference recommendation____.___ 34,750 ,520 10,000 3,120 56,390
CONSERVATION RESEARCH AND
DEVELOPMENT
Electric power transmission:
Senate authorization.__.__...._.__. 11, 830 300 0 1,700 13,830
House authorization___ 11, 830 300 0 1, 13,830 21,130
Conference recommendation____._.. 11,830 300 0 1,700 13, 830




DETAILED FISCAL YEAR 1976 CONFERENCE COMMITTEE RECOMMENDATION—Continued

[in thousands of dollars]

Changes Construc-
in tion

Capital
equip-
ment
obliga-
tions

Revised
adminis-
tration

Total request

CONSERVATION RESEARCH AND
DEVELOPMENT-—Continued

Energy storage systems:
enate authorization_____..........
House authorization

Advanced transportauon power systems
Senate authorization
House authorization...._. .
Conference recommendation._____._

End-use conservation:

Senate authorization ...
House authorization__. ..
Conference recommendation___..__.
Improved conversion efficiency: !
Senate authorization_____. ... ...
House authorization. . ___ .
Conference recommendation. ...
Fuel cells: .
Senate authorization___._....
House authorization_____....
Conference recommendation__

Urban Waste conversion:

Senate authorization______.._..__._-
House authorization. ... e
Conf r dati:

co oo ooo OO0

ooco

29, 550
30,850 14,850
31, 400

22,420
000 12,940
25, 000

42, 300
58,000 18,100
54, 650

21 685
600 4,800
16 325

(13,235)

2y (600)
(o, 0(05)

40, 000
15, 000

Total conservation:
Senate authorization____...._
House authorization. ..
Conference recommendation_.

oo

169, 785
135, 280 71,820
1

PHYSICAL RESEARCH
(INCREMENT ONLY)

Materials sciences:
Senate authorization______...._....
House authorization_ . _.
Conference recommendation___..__._
Molecular sciences:
Senate authorization__..__.........
House authorization. . ... e
Conferance recommendation......_.

oo ooo

Total physical research:
Senate authorization..._..._.
House authorization. . .. e
Conference recommendation__

(=1 —Y—)

ENVIRONMENT & SAFETY
(INCREMENT ONLY)

Health studies: X
Senate authorization.____
House authorization._.
Conference recommenda

Environmental studies:
Senate authorization_.__ ...
House authorization_ ...
Conference recommendation___._.__

Biological studies:

Senate authorization__..........._-
House authorization_ ... . -
Conference recommendation._._-__-

Physical and analytical:

Senate authorization.... ...
House authorization_ . _. .-
Conference recommendation

General program capital equipment:

Senate authorization. ... .. .o cooiooaeoees
House authorization___. R annnE
Conference recommendation_ ... _...cocooeioaeoacoammomaoooe

Total environment and safety:
Senate authorization
House authorization_ ...
Conference recommendation__..

Footnotes at end of table.
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DETAILED FISCAL YEAR 1976 CONFERENCE COMMITTEE RECOMMENDATION—Continued

[In thousands of dollars]

Capital
Changes Construc- equip- Revised
in tion ment adminis-
selected obliga- obliga- tration
Costs resources tions tions Total request
ENVIRONMENT & SAFETY
(!NCREMENT ONLY)—Continued
Advanced energy systems research sup-
porting activities:
Senate authorization__.___.__..____ 6, 550 2,600 0 0 9, 150
House authorization 6, 550 2,600 0 0 9,150 11,350
Conference recommendation________ 6,550 2,600 0 0 9, 150
Scientific and technical education:
Senate authorization 5,000 1,700 0 0 6
House authorization ... 4,000 1,000 0 0
CEQW Conference recommendatlon ________ 4,500 1, 350 Q 0
Senate authonzatlon 3,200 0 0 0
House authorization e 1, 500 0 0 0
Conference recommendation__.__._. 2,750 0 0 0
Program support (increment only):
Senate authorization 0 0 0
House authorization. . - 0 0 0
Conference recommendation.______. 9, 000 0 0 0

1 Includes fuel cells.
2 House authorization for fuel cells included in improved conversion efficiency total.

SUMMARY—TRANSITION PERIOD CONFERENCE COMMITTEE RECOMMENDATION

[in thousands of dollars)

Capital
Changes Construc- equip- Revised
tion ment admin-
selected obliga- obliga- istration
Costs resources tions tions Total request
Fossil energy development:
Senate authorization_ __......_____ 76,425 46,625 21,250 200 144,500
House authorization____.. 61,230 40, 850 8, 000 200 110,280 113,130
Conference recommendation 69,071 43,279 20, 000 200 132,550
Original ERDA request_____________ 58,030 39,300 8,000 200 105,530
Amount recommended exceeds orig-
inal ERDA request________._.___. 11,041 3,979 12,000 0 27,020 ...__...
Solar energy development:
Senate authorization_ _ _ 9,170 2,500 0 36, 220
House authorization_.__._ , 14, 625 0 0 48,700 26,100
Conference recommendation 24,500 19,203 2,500 0 46,203
Original ERDA request_..__._.____. 14, 500 5, 900 0 0 20,400
Amount recommended exceeds orig-
inal ERDA request.__.__.____.._. 10,000 13,303 2,500 0 25,803 ._......
Geothermal energy development:
Senate authorization_ . . 4,425 2,460 2,500 200 9, 585
House authorization_._.__ 10, 100 3,350 0 200 13,650 7,650
Conference recommendation 10,100 850 2,500 200 13,650
) Original ERDA request______._______ 3,050 2,000 0 200 5, 250
Amount recommended exceeds orig-
inal ERDA request___.__..__._... 7,050 —1,150 2,500 0 8,400 _..__...
Conservation research and development:
Senate authorization_ . __........_ 32,148 7,795 0 500 40,443
House authorization______ 20,873 8, 160 0 2,900 31,933 17,740
Conference recommendation 26,798 6,210 0 2,900 35,908
Original ERDA request_____________ 8,083 —250 0 500 8,333
Amount recommended exceeds orig-
inal ERDA request_._______._____ 18,715 6, 460 0 2,400 27,575 ...
Physical research (increment only)
Senate authorization...... - 4,500 1,500 0 1,250 7,250 (... _.
House authorization._ ___ - 3,500 0 600 5,000 ______..
Conference recommendation________ 3,931 1,168 0 1,037 6,136 __...___
Envirlm)lment and safety (increment
only):
Senate authorization_________.__.__ 6,625 2,200 0 0 8,825 __......
House authorization.____ . 2,700 675 0 500 3,875 ...
Conference recommendation________ 6, 625 2,194 0 500 9,319 ._____..

g




40

SUMMARY-—TRANSITION PERIOD CONFERENCE COMMITTEE RECOMMENDATION—Continued
{in thousands of dollars]

Capital )
Changes Construc- equip- Revised
in tion ment _admin-
selected  obliga-  obliga- istration
Costs resources tions tions Total request
Advanced ensrgy systems supporting
actjvities:
Senate authorization.__.__. ... ___ 1,480 300 0 g , 780
House authorization. ... __ . 1,480 300 0 0 1,780 2,780
Conference recommendatio 1,480 300 [\ 0 780
Scientific and technical education:
Senate authorization___... 1,250 425 0 0 1,675
House authorization____ .. , 000 250 0 1] ,250 0
Conference reonmmendauo 1,125 337 1] ]
CEQ, NRC, N
Senate authouzatmn._.. 800 Q Q 0
House authorization.. . 375 0 1] 0
Coaference recommendation. 687 0 0 g
Program support (increment only)
Senate authorization...__.__..._.._ 2,600 0 0 [}
House authorization... ... 1,700 0 0 0
Conference recommendation........ 2,250 0 0 0
Total Senate authorization...__ ... 154,803 70,475 26,250 2,150 253,678 ...
Total House authorization. .. ___.. 137,033 69,110 8, 000 4,400 218,543 _.
Total conference recommendation. 146,567 73,541 25,000 4,837 249,945 .
Total original ERDA request. ... 85,143 47,250 8,000 800 141,293 _.......

Total amount recommended ex-
ceeds original ERDA request.... 61,424 26,291 17,000 3,937 108,652 ........

DETAILED TRANSITION PERIOD CONFERENCE COMMITTEE RECOMMENDATION
{in thousands of dollars]

Capital K
Changes Construc- equip- Revised
in tion ment _admin-
selected abliga- obliga- istration
Costs resources tions tions Total request

FOSSIL ENERGY DEVELOPMENT

Coal liquefaction:
Senate action...._.__......... ... 16,000 12,750 8, 000
000 8, 000

House action_ .. .....____ R 2 ,
Conference recommendation. - 16,000 12,750 8,000
7,450 1,800 5,000
7 o]

36,750 36,750

High-Btu gasification:
Senate action. _

0
0
0
0
House action. 8, 700 1,800 0 16,500 10,500
Conference recommenda 7,450 1, 800 5, 000 0 14,250
Low-Btu gasification:
Senate action__....... . R 5,900 5, 500 5, 000 0 16,400
House action. ___......._ 7,300 5, 350 [i] ] 12,650 11,400
Conf datj 7,300 5, 350 3,750 0 , 400
Advanced power systems:
Senateaction.... . _........... 2,050 1,450 0 0 3, 500
House action__ ... __.... . 1, 300 1,200 0 1] 2,500 3,500
Conference recommendation 2,050 1, 450 [ 0 3,500
Direct combustion:
Senate action__ ... $, 100 9, 800 3,250 0 18,150
House action. . ___......_ e 5, 100 9, 800 0 14,900 17,000
Conference recommendation_____... 5,100 9, 800 3,250 0 18,150
Advanced research and supporting
technology:
Coal conversion:
Senateaction_ ... ... 2,100 1,900 [1] 0 4,000
House actson 2,100 1,900 9 Q 4,000 4,000
, 100 1,900 0 0 4,000
Direct coai utlilzatnon
Senate action_..._.___.._....__... 500 500 0 0 1,000
House action. . ....couooaue 500 500 0 0 1,000 1,000
Conference recommendation, 500 500 0 0 1,000
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DETAILED TRANSITION PERIOD CONFERENCE COMMITTEE RECOMMENDATION—Continued

[in thousands of dollars)

Changes Canstruc- equip- Revised
in tion ment admin-
selected  obliga-  obliga- istration
Costs resources tions tions Total  request
FOSSIL ENERGY DEVELOPMENT—
Continued
Supporting research:
Senate agtion 1, 400 450 0 0 1,850
House action_ .. _ ... 1,400 450 0 [ 1,850 1, 850
Conference recommendation. _ . 1,400 450 ¢ 0 1,850
Systems studies:
Senate action. ... .eeeiieciniinn 600 1,400 0 1] 2, 000
House action__.__..._._ .. R 1,400 , 600 0 1] 3,000 2,000
Conference recommendation._... .. 1, 400 1,600 0 0 3, 000
Demonstration plants:
Senate action. ..o oeeweninn .. 4,100 4,900 0 1] 9, 000
Huuse action..._... - , 100 4,900 [ 0 9,000 5,000
dati 4,100 4,900 0 1] 9,000
Natural gas and oil extraction:
Senate action 12,930 1,800 0 100 - 14,830
Hause action..._...... 8,330 600 1] 100 , 030 6,530
dation 3,930 600 o 00 10,630
Natural gas and ml utilization:
Senate action.... ... ... 500 —50 0 0 450
House action__ ... ... - 500 —50 0 g 450 450
Confarence recommendation.....__. 500 ~50 0 g 450
Oil shale in-situ pracessing:
Senate action.___ ..., 6, 240 1,330 0 100 7,670
House actlon R , 000 —50 0 100 2,050 2,050
4, 241 529 ] 100 4,870
0il shale composmon and characteri- .
zation:
Senateaction........ ... __. 300 0 0 a 300
House action.. .. oveeee o 300 g ] 0 300 300
Conference recommendation___._. .. 300 ¢ 0 Q 300
Magnetohydrodynamics:
Senate action... 3,095 1] 0 14,1350
House action . _ 100 0 i3 ,300 6,800
Confergnce reco 1,700 4} 0 8,400
Fossil energy tolals:
Senate action.. 46,625 21,250 200 144,500
House action. ... _. 61 23 40, 850 8, 000 200 110,280 113,130
Conference reccmmendatmn,, 69 071 43,273 20,000 200 132,550
SOLAR ENERGY DEVELOPMENT
Solar energy buildings and facilities:
Senate authorization 7,400 3,535 0 0 10,835
House authorization______.... - 8,102 4,905 0 Q 14 007 8, 400
Conference recommendation_._.. ... 7,400 8,617 0 0 14 017
Solar thermal:
Senate authorization 3,200 600 2,500 1] 6, 5,300
House authorization___....... 6,888 2,664 0 0 9,552
Conference recommendation_______ 3,200 2,702 2,500 ] 8,402
Photoveltaic:
Senate authorization.....___.....__ 5,650 1,710 0 1] 7,360 5,200
House authorization 6, 901 3,004 1] 0 9,905
_ Conference recommendation 5, 650 3,685 0 0 9,335
Wind energy: 5
Senate authorization_____._ ... ____ 4,000 1,400 0 0 5,400 3,400
House authorization 4,509 1,729 [ ] ,238
Conference recommendation 3,680 2,327 0 0 , 007
Bigconversion to fuels:
Senate authorization..___..... .. __ 1,150 850 [} 0 2,000 1,700
House authorization.. ... - 1,915 244 0 0 2,158
Conference recommendation ... __ 1,095 1,172 ¢ 1] , 267
Ocean thermal:
Senate authorization........_.._... 1,500 520 [1] 1] 2,020 900
House authorization 2,797 891 [ [ 3,688
Conference recommendatio 1,475 1,511 0 1} 2,986
Resource analysis:
Senate authorization....... 400 135 [ 0 535 1,000
House authorization. ... 553 458 0 ] 1,011
Conference recommenda 375 432 0 0 807
Solar storage:
Senate authorization__ 0 0 0 ] 0 0
House authorization .. 653 358 0 g 1,011
Conf r d 375 425 L] ] 860
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DETAILED TRANSITION PERICD CONFERENCE COMMITTEE RECOMMENDATION—Continued
[in thousands of dollars]

Capital .
Changes Construc- equip- Revised
tion ment _admin-
seiected obliga-  obliga- istration
Costs resources tions tions Total  request
SOLAR ENERGY DEVELOPMENT-
Continued
Solar institute:
Senate authorization....__....._.__ 1,250 420 0 0 1,670 200
House autherization. ___.____..__._ 757 2 ] Y i1
Conference recommendation._...__. 1,250 332 0 0 1,582
Total solar energy;
Senate authorization..... . _. 24,550 8,170 2, 500 0 36220 25100
Huuse authorization.. . ____.__ 34 075 14, 628 0 0 48,700
f dation... 2& 500 19,203 2,500 0 46,203
GEOTHERMAL ENERGY DEVELOPMENT
Geothermal energy demonstration:
Senate avthorization..... ... ... 0 ] 2,500 0 2,500
Housa authorization. .. . veiamne 5,500 300 0 5800 0
Conference recommendation..__. .. 0 ¢ 2,500 ] 2,508
Rescurce utilization:
Senate authorization... ... ... .. 1,500 1,800 1] 0 3,300
House authorization. . ___.......... 2,100 2,000 [ 0 4,100 3,300
ati 4,500 400 0 0 4,300
Supportmg research and development
Senate authorization...___..____._. 2,925 660 0 200 3,785
House authorization.__.. PR 2,500 1, 050 0 200 3,750 4, 350
G ¢ 1 tion_....... 5,600 450 4 200 6,250
Total geothermal energy:
Senate authorization.. 2, 460 2,500 200 9, 585 7,650
House authorization. , 350 0 200 13, 650
Conference recommend; 850 2,500 200 13,650

CONSERVATION RESEARCH AND

DEVELOPMENY
Electric power transmission:
Senate authorization.__...__..__... 2,673 --100 1] 200 2,773
House authotization.. .......oouee. 2,673 -100 ] 200 2,713 5,180
Conference recommendation___..._. 2,673 —100 0 200 2,173
Energy storage systems:
enste authotization...... ... __.. 5, 500 980 0 300 6, 780
House authorization_. ... _...._ 5, 400 800 1] 300 7,100 3,220
Conference recommendation...._._. 5, 400 900 0 800 7,100
Advanced transportation power systems:
Senate authorization.......__.... .. 4, 500 1, 060 0 5,560
House suthorization. ... ... _. 4,800 1,010 1] 400 6,210 3,240
Conf 8 dation...._... 4,750 1,060 [} 6,210
End-use conservation:
Senate authorization.... ... ... ... 8, 000 2,320 Q 10,320
House authorization ——— 7', 100 8, 0 1, 300 14 400 4,900
Conference recommendation_.__.__. 8, 000 2,000 0 1, 300 11, 300
improved conversion efﬁcrency i
Senate authorization..__.._..._... 3,975 1,035 0 0 5010
House authorization y 900 350 [ 200 1, 450 1,200
Conference recommendation 3,475 1,100 200 4,775
Fuels cells:
Senate authorization..___.. (2,575) (615) (0) 0 (3,190)
House authorization. ® (O] ()] 0 ®
Conference recomm:
tion. ... (2,575) (615) (3,190
Urban waste conversion:
Senate authorization____. 7, 500 2, 500 0 10, 000
House authorization_._ .. - . 0 0 0 0 ¢ 0
Conference recommendation._ .. 2,500 1, 250 0 3,750
Total conservation:
Senate authorization...._.... 32,148 1,795 0 500 - 40,443
House authorization_ _____._. 20,873 8, 160 0 2,900 31,933 17,740
Conference recommendation.. 26, 798 6, 210 0 2,800 35,908
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DETAILED TRANSITION PERIOD CONFERENCE COMMITTEE RECOMMENDATION—Continued

[in thousands of doliars)

Capital
Changes Construc- equip- Revised
in tion ment adminis-
selected  obliga-  obliga- tration
Costs resources tions tions Total request
PHYSICAL RESEARCH (INCREMENT
ONLY)
Materials sciences:
Senate authorization ... .___._. 2,125 ?05 [1] 625
Houss autharization_ ____ - 2,200 0 400
Conference recommendation..._____ Z,125 ?1}5 1} 625
Molecular sciences:
Senate authorization. .. ____.____. 2,375 195 0 625
House authorization... .. _ 1,300 300 0 200
Conference recommendation.____..._ 1,806 463 0 412
Total physical research:
Senate authorization...._._.__ 4,500 1,500 0 1,250
, 500 300 [ 600
rec - 3,93 1,168 0 1,037
ENVIRONMENT AND SAFETY (INCRE-
MENT ONLY)
Health studies:
Semate authorization.__..______..__ 1,165 385
House authorization 280 70
Conference recommendatiol 1,165 385
Environmental studies:
Senate authorization 3,168 1,057
House authorization 1,380 345
Conference recommen 3,168 1,051
Biological studies:
enate authorization... ... 560 185
House authorization_..._... 285 71
Conference recummendatmnm 560 185
Physical and analytical:
Senate authorization__......__.___ 1,732 573
House authonzahon ........ 756 189
dation 1,732 573
General program capital equipment:
Senate authorization ... ____..._._____._ ... _.._____._
House authorization
Conference recommendation
Total environment and safety:
Senate authorization... ... _ 6,625 2,200
House authorization___.___._ 2, 701 675
Conference recommendation.. 6,625 2,194
Advanced energy systems research sup-
porting activities:
Senate authorization... __.._._..__ 1,480 300 G 0
House authorization.____. - 1,480 300 0 [
Conference recommendation....... 1,480 300 G 0
Smermflc and techrical education:
- Senate authorization_......_. .. __ 1,250 425 0 0
House authorization 1, 000 250 0 ]
Conference recummendatmn 1,125 337 (] Y
CEQ, WRC,
Senate authonzatuon 800 0 g Q
House authorization.. .. 375 0 0 0
Conference recommend 687 1] 0 0
Program support {increment onl
Senate authorization. .. 2,600 0 4 0
House authorization.. 1,700 0 4} g
Conference recommendation.. 2,250 g 0 ji]

1 includes fuel cells.

* House authorization for fuef cells included in improved conversion efficiency total.
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C. DISCUSSION OF SELECTED PROVISIONS

Section 101(a) (1) (H)—Natural Gas and Ol Ewxtraction

The Conference Committee authorization for natural gas and oil
extraction represents an increase in the House bill of $6.5 million and a
decrease in the Senate amendment of $16.8 million for fiscal year 1976.
The $6.5 million for fiscal year 1976 and $1.6 million for the transition
period is added to fund additional projects in gas stimulation in De-
vonian shale. The increase will provide funding for additional re-
source appraisal work and one additional massive hydraulic fractur-
ing test in Devonian shale, and represents an addition to the $7 million
already available for natural gas stimulation in both Devonian shale
and Rocky Mountain formations.

Section 101(a) (1) (L)—MHD

The original ERDA request of $15,844,000 for work in magneto-
hydrodynamics was subsequently revised by ERDA and a request for
$35,344,000 was submitted. The House authorized $15,844,000 and the
Senate amendment authorized $76,243,000. The Committee of Con-
ference agreed to recommend a fiscal year 1976 authorization of $34,-
500,000 and a transition period authorization of $8,400,000, for a
total of $42,900,000, This amount represents a total increase of $7,-
556,000 over the amended ERDA request.

These increased funds for the MHI) program will be used to increase
work in the program categories of Preliminary Testing and Compo-
nent Development. For the Preliminary Testing category $3.8 million
will be used to (1) inaugurate design and construction of two super-
condueting magnets to be used to study basic high-field generator
phenomena and (2) conduct basie engineering rig tests on arc mode
current transport to electrodes and how to optimize electrode design
to prevent damage to the electrodes by electric arc action.

For the Component Development category $3.8 million will be used
to accelerate the effort on the Component Development and Integra-
tion Facility. The funds will be expended on both the basic facility
and on additional effort on test equipment to be utilized in that facility.
Section 101 (a) (2)—~Solar Programs

The Conferees recognize that the large increases above the Admin-
istration request approved for the solar energy programs introduce
uncertainties in the program plans. They have, at the same time, pro-
vided significant management flexibility, subject to the “fully and cur-
rently informed” requirements under which ERDA keeps Congres-
sional committees informed. The Conferees note, for example, that
concepts alternative to the central receiver plan for solar thermal elec-
tric power generation—such as fixed mirror distributed focus sys-
tems—may be more attractive for small and rural communities. Simi-
larlv, solar heating and cooling systems utilizing air as a heat transfer
medium may be more attractive than alternative liquid systems in
many cases:

Nection 101 (a) (2)—Ocean Thermal Energy Conversion
The Senate amendment required that $6 million of the total anthor-
ized for the solar program would be available for ocean thermal

-

",
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energy conversion. No comparable provision was included in the House
bill, but it included $15,506,000 for such research. The conference rec-
ommendation provides a total of $11,545,000 for ocean thermal energy
conversion. This authorization includes $6 million in costs and
$5,545,000 changes in selected resources. The continued high 'levgal of
funding for ocean thermal energy conversion is intended to indicate
the strong support of the conferees for this program.

Section 101 (a) (4)—Fuel Cells

The fuel cell program will be managed entirely within the ERDA
program called “Improved Conversion Efficiency” under the Assistant
Administrator for Conservation. Of the total amount authorized
in this program, the conference recommendation provides that $10
million shall be available for an expanded Federal effort in fuel cell
technology. The conferees are informed that $8.9 million would be
ntilized for the initiation of a fuel cell demonstration powerplant,
utilizing as a fuel source natural gas or naphtha. In addition, $1 mil-
lion would be used for general research and development in the use
of clean fuels and $100,000 for work with coal-derived fuels.

Section 101(a) (4) (f), (Sec. 103), Sec. 17(a)(b), and Section 201
(a) (4) (f)—Urban Waste Conversion

The Senate amendment included a separate line item for research,
development and demonstration in Urban Waste Conversion under the
Assistant Administrator for Conservation, The House bill had no
specific amount for this purpose, although Urban Waste Conversion
has been a part of the bioconversion activity of the Solar Energy Pro-
gram in the past. The Fiscal Year 1976 Senate figure of $40 million
was reduced to $15 million in the Conference recommendation.

The Conferees recognize the potential for overlap with the programs
of other agencies not only for the Urban Waste Conversion program
subject to direct funding, but also for the loan guaranties which may
be implemented through Section 103.

It is the intent of the Conferees that this ERDA Urban Waste Con-
version program be carefully coordinated with other Federal agencies,
the EPA in particular. At the present time EPA has the major re-
sponsibility in this area. EPA provides significant budget assistance
to states and local governments for construction in current state-of-
the-art urban waste conversion facilities. The ERDA program is not
intended to needlessly duplicate this EPA function but rather to
emphasize the need for developing urban waste conversion technology
in the context of the nation’s energy needs, At the present time solid
waste represents not only a costly disposal problem and an environ-
mental insult, but also is an important under-utilized source of energy.
ERDA’s research and development programs must be coordinated
through agreements between ERDA and EPA consistent with Con-
eressional policies contained in the Solid Waste Disposal Act and
ERDAs legislative authorities.

It is not the intent of the Conferees to impinge on the current EPA
proeram. Rather, we expect that the relative roles of ERDA and
EPA will be decided within the Executive Branch through inter-
agency agreements and coordination. The Conferees expect that un-
necessary duplication and overlap in this extremely important pro-
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gram will be minimized through close cooperation between the two
agencies during the period such an interagency agreement is pending.
It is hoped that such an agreement will be reached as soon as feasible.
The Conferees feel that ERDA should work closely with EPA in
those areas where EPA has special expertise, including, if desirable,
the assigning of program management responsibility to EPA by inter-
agency agreement, in order to take advantage of the EPA experience.

Section 101(a) (6) (F)—Authorization for NBS, WRC and CEQ

The Senate bill authorized $1.7 million for the Energy-Related In-
ventions Evaluation Program conducted by the National Bureau of
Standards and $500,000 for the Council of Environmental Quality
(CEQ) and $1 million for transfer to the Water Resources Council
(WRC). The House bill contained no comparable provision. The con-
ference report provides $1.250,000 for the National Bureau of Stan-
dards’ program, $500,000 for CEQ, and $1 million for the WRC.
Funds transferred to the CEQ and WRC are authorized on a con-
tinuing basis by Section 16 of the Federal Nonnuclear Energy Re-
search and Development Act. The conference agreement does not
change that provision in any way.

Section 101(b) (1)—Demonstration Plants for Fossil Fuels

The House bill did not contain funding in the plant and capital
equipment subsection for the demonstrations included separately in
the Senate bill. The conferces accepted the Senate language for the
demonstration of high-Btu gasification, $20,000,000; of low-Btu gas-
ification, $15,000,000; and for fluidized bed of $13,000,000.

Section 101(b) (1)—Low-Btu Combined Cycle Demonstration Plant

The Senate bill provided $5 million for plant and capital expendi-
tures for a low-Btu combined cycle plant and an expenditure of
$1.250 million for the transition period. The Conference Committee
deleted this item from the bill based on advice from ERDA that
design work has not yet been undertaken and that a plant and capital
equipment authorization at this time would be premature,

It is hoped that by the time of the next budget cycle that ERDA
will be in a better position to request funds for such a project.

Section 101 (b) (3)—Geothermal

The Senate amendment contained provisions authorizing two geo-
thermal powerplant demonstration projects; one to be located at Raft
River, Idaho, and a second to be located at Buffalo Valley, Nevada.
The House bill, while authorizing funds for demonstration projects,
did not designate specific locations. Specific locations were included
in the Senate amendment because the geothermal division of the
Atomic Energy Commission, later incorporated into ERDA, requested
capital funds for geothermal powerplants for on-going programs in
Idaho and Nevada prior to the budgetary review process. In addi-
tion, the Senate Interior Committee has conducted public hearings on
the Raft River Project on two separate occasions, the most recent
hearing conducted in Idaho on October 17,1975,

ile expressing strong support for a demonstration seale project
such as that proposed for Raft River, the conference agreed to au-
thorize two geothermal powerplant demonstrations without desig-

-
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nating specific sites. The Conferees feel that ERDA should choose
the best sites for these and all other demonstration projects. However,
the Raft River Project is one of the leading candidates, and is par-
ticularly attractive because both private and public entities have al-
ready actively participated with ERDA in developing this geothermal
resource. In addition, the loecal electric cooperative as well as other
public power entities will require additional power needs in the future
and which a successful demonstration powerplant facility could pro-
vide much needed information to help meet those demands.

The Conferees agree that at least one of the geothermal power-
plants authorized should utilize a geothermal resource with charac-
teristics including medium temperature (below 300 degrees F.) and
low salinity, typical of that found in areas of recent volcanic geologic
activities such as those associated with observed geothermal phenomena
in the northwestern United States, Such a resource is not now proven
technologically and is a primary reason why the conference emphasizes
the need to demonstrate its practical utilization.

Section 101(b) (11)—Inhalation Towicology

The Senate authorized $6,800,000 for construction of research fa-
cilities for inhalation toxicology at the Lovelace Foundation. The Con-
ferees were subsequently advised that the Administrator has proposed
new work at several ERDA facilities to improve the agency’s capa-
bility to conduct work on inhalation toxicology. The Conferees feel
that ERDA should have the flexibility to decide the particular loca-
tion for use of this increase in funding.

Section 102—In Situ Oil Shale Demonstration on Public Lands

The purpose of section 102 is to expedite the demonstration of tech-
nologies for the ¢n-sity production of oil from shale in commercial
amounts and with sufficient Federal participation in design and moni-
toring of the demonstration to assure credible evaluation of the results.

The environmental impacts of extensive oil shale development using
mining and above-ground retort processes appear to present formida-
ble problems. The disposal of voluminous solid waste products and the
collection and disposal of waste water used for material handling are
major considerations. \

The in-situ process offers the possibility of greatly reducing the vol-
umes of material mined and disposed of and virtually eliminating
waste water disposal problems. It would also reduce to negligible
amounts the water resource demands for oil shale production, But it
has not been demonstrated on a large scale and it may also present
some unknown serious problems.

In view of the profound public policy questions raised by the poten-
tial development of oil shale, an evaluation of the potential for in situ
development is urgently required. Thus far, private experiments and
the incentives of the Federal leasing program have not resulted in ac-
tivities adequate to evaluate the viability of commercial-scale in situ
processing.

One requirement for any such undertaking will be a suitable resource
base. A second requirement would be sufficient involvement by the Ad-
ministrator of ERDA in the design of experiments and the monitoring
of results to insure credible evaluation of the viability of the in situ
process as a basis for public policy decisions.
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Over three-fourths of the oil shale resource is located on the Federal
lands. The opportunity exists, therefore, to propose a cooperative ven-
ture in which the Federal participation would include making avail-
able for lease a tract of shale suitable for in situ development.

_ Section 102, recommended by the Conferees, authorizes the Admin-
istrator of ERDA in consultation with the Secretary of the Interior
to select an appropriate tract of public land for an in sitw oil shale
demonstration. The Administrator shall then invite proposals from
non-Federal participants to enter into a cooperative arrangement for
the demonstration. As a part of the agreement, the Federal govern-
ment shall lease the oil shale tract to the non-Federal participant with-
out payment of any bonus and without payment of any rents or royal-
ties during the demonstration period. However, any profits accruing
from the sale of oil produced during the demonstration phase shall be
divided between the Federal Government and the participant in pro-
portion to the value of the contribution of each to the demonstration.
The Federal Government’s share will be deposited into miscellaneous
receipts of the Treasury. During the demonstration, ERDA will ad-
miziltst&: the le?se: ¢
e conclusion of the demonstration, as determin

should the non-Federal participant choose to continue co?ndn?e{'c]i?;{g%z
duction on the tract, a lease would be issued by the Secretary of the
Interior under the Mineral Leasing Law, except that the lease shall
provide for profit sharing to the extent that the value of the Federal
contribution to the demonstration, including bonus payments and roy;
g.ltvlfi? forgone, warrants such payments in excess of usual royalties.
0 }u;s) .C?z;gix.lents are to be treated as royalties for the purposes of 30

rovisions are included in Section 102 for State and local govern-
mental consultation, approval of the Governor, and social imp%%teairzl
assistance similar to those of Section 103.

The Conferees want to emphasize the need for diligent development
during and after the demonstration period. Section 102 requires that
the lease contain effective provisions toward that end, including pro-
visions for termination of the lease whenever the Secretary of the
Interior determines that the lessee is not acting diligently. Frequent
criticisms heard by the Conferees during consideration of this section
were that Interior’s present lease provisions requiring diligence
through the use of credits and development plans were not adequzte to
avoid speculation and encourage early production. Under Interior’s
prototype oil shale leasing program, the lessee can delay submission
;)f .z}sn agceptgble development plan for over five years after the lease
Isn t?eSilfr “:§el ez;f:l}} then delay is only “ground” for termination if

The Conferees expect that the lease, in the case of Secti i
require an effective development plan as part of the cigggrtliég ig‘gg
ment with ERDA for the demonstration period and another one for
commercial development at the end of the demonstration. If the plans
are not acceptable, the lessee should be given a brief period to try to
meet objections, but not a year or more as is the case in the prototype
f}fgﬁ;‘g;n. ]If al C{)lémtls still m&acceptable to Interior and ERDA, then
he lease should be terminat i - with existi ini i
ovit amodren ed consistent with existing administrative
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The lease terms and the cooperative agreement will be the subject
of Congressional review under subsection (e) of Section 102.

Section 105—Loan Guarantee Program for Commercial Demonstra-
tion Facilities

The Senate amendment included a new section authorizing loan
guarantees for up to 75% of the cost of construction and operatlon of
commercial-sized demonstration plants to convert coal and oil shale
into synthetic fuels and to generate power or heat in commercial
quantities utilizing as their energy source, direct solar, wind, ocean
thermal gradient, %ioconversion, or geothermal resources. The amend-
ment authorized loan guarantees aggregating $6 billion for this new
program. The House bill had no similar provision.

The Conferees recommend a revision of the Senate amendment to
add a new Section 17 to the Federal Nonnuclear Energy Research and
Development Act of 1974. The new Section 17 limits the guarantees to
construction and start-up costs.

The Conferees agree that such a loan guarantee program is needed
to initiate a meaningful commercial scale demonstration of promising
energy conversion technologies and to generate essential information.
A primary objective is to gather data about the technological, economic,
environmental, and social costs, benefits, and impacts of these plants.

The Conferces observe that many profound public policy decisions
turn upon the viability of replacing imported energy with synthetic
fuels created from domestic resources. In the absence of the experience
and information which would be provided by the demonstrations
assisted by these programs, these decisions will have to be made with
inadequate information about thelr economic viability, their effect on
our environment, and their impact on communities and States. This
proposal gives the public, through ERDA, the States, local political
subdivisions, and Indian Tribes, a say in how, when, and where the
first of these plants will be built. With the information gained from
these first plants, industry and government at all levels can better plan
how, when, and where others will be built.

Section 17(b) (1) (A)—Size of Ol Shale Demonstration Plants

The new section 17¢b) (1) (A) includes a provise that directs ERDA
to review carefully applications for loan guarantees to build oil shale
commercial demonstration facilities to insure that such demonstration
facilities are no larger than actually necessary to demonstrate com-
mercial viability of the technology. Recent hearings by the House
Science and Technology Committee have indicated that a full-scale
commercial size facility may not be necessary initially to prove the
viability of the technology and other factors. It has been suggested
that a modular facility may be adequate. The Conferees do not adopt
or reject that suggestion, but expect ERDA to examine the matter.
The language gives ERDA adequate flexibility to approve whatever
facility is reasonable, .

The Conferees note that the Administrator’s judgment as to the size
of the facility would be subject to judicial review under existing law.

Section 17(b) (1)—Geothermal Energy
Loan guarantees for the commercial development of geothermal

.

energy resources will be carried out pursuant to Title 11 of Public
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Law 93-410, the Geothermal Energy Research and Demonstration Act
of 1974. Unlike Section 103, which applies only to commercial demon-
stration facilities, Public Law 93—410 provides for loan guarantees for
the purposes of : ‘

(1) The determination and evaluation of the resource base;

(2) Research and development with respect to extraction and
utilization technologies;

(3) Acquiring rights in geothermal resources; or

(4) Development, construction, and operation of facilities for
the demonstration or commercial production of energy from
geothermal resources. )

The following paragraphs and subsections of Section 103 do apply
to geothermal loan guarantees. These paragraphs and subsections bring
the geothermal loan guarantee program and the loan guarantee pro-
gram of Section 103 into conformity in a number of important
aspects:

(b) (1) Removes the limits of $25 million per project and $50
million per borrower. '

(b) (2) Relates to information supplied to the Administrator
by an applicant for a loan guarantee.

(b) (4) Explicitly pledges the full faith and credit of the
United States to the guarantees.

(g) (2) Provides the Administrator with flexibility to provide
for the completion and operation of projects in default, if such
continuation is in the public interest.

(h) Authorizes the Administrator to pay the lender principle
and interest payments if it is in the public interest to prevent
default.

(j) Provides authority for the Administrator to collect fees
for loan guarantees to cover the applicable administrative costs
and probable losses, but not to exceed 1% in any one year of the
outstanding indebtedness.

(n) Provides that the geothermal resources fund may have
funds made available to it by notes issued by the Administrator to
the Secretary of the Treasury.

(v) Provides that information obtained shall be availab'e to
public, except where ERDA determines it to be confidential.

Proposed regulations implementing the geothermal loan guarantee
program under Public Law 93-410 have been published on October 28,
1975 (40 F.R. 50100). The Conferees intend and expect that the
modifications required by Section 103 will not, delay promulgation of
regulations. This will permit the Geothermal Loan Guarantee Pro-
gram to be implemented expeditiously.

Section 17(b) (1)—Utilization of Loan Guarantee Authority
Section 103 authorizes a loan guarantee prooram to assist in the fi-
nancing of commercial demonstrations of a variety of energy tech-
nologies. The total commitment of outstanding guarantees authorized
in this measure is limited to $6 billion. The division of this amount
among the various technologies has not been included in the bill or
arrived at by the Conferees with two exceptions. The total amount in-
cluded within the $6 billion for loan guarantees in support of social
impact assistance to local communities is limited to $350 million.

-
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Additionally, the Conferees agreed to retain a provision of the Sen-
ate version of the measure stating “that up to $2,500,000,000 of guaran-
tees shall be available for projects to produce high-Btu gaseous fuel
compatible for mixture and transportation with natural gas by
pipeline.” )

The Conferees note that the amount of $2,500,000,000 is a ceiling on
the amount to be devoted to high-Btu gas demonstrations, and not a
minimum. It was, however, the sense of the conference, as it had been of
the Senate committee, to assign a priority to demonstrations of the
synthetic production of pipeline quality gas. The advanced state of
technology for coal gasification coupled with the critical shortages
of natural gas facing many portions of the nation makes the demon-
stration of viable synthetic gas production technologies an important
objective of the Federal research, development and demons:ration
program. :

The Conferees also point out that the scope of the loan guarantee
program is not coincident with the scope of the synthetic fuels pro-
gram which has been outlined by the President’s synthetic fuels task
force. While the measure provides latitude for the Administrator to
apportion the loan guarantees among technologies and to respond to
available proposals, the conferees expect the Administrator aggres-
sively to seek and entertain proposals for demonstrations of a full
range of technologies. The Administrator will have to make a particu-
lar effort to obtain proposals in the less conventional technologies
where woll established industries do not exist and where the types of
potential demonstrations are not widely known,

The Administrator should make a special effort to explore the poten-
tial for demonstrations using lignite, peat, and lesser known fossil
fuels as an energy source, to demonstrate commercial solar energy
applications, and to demonstrate the use of waste products for energy
production. This high priority should also extend to significant dem-
onstrations of industrial energy conservation equipment and facilities,
since economic energy conservation measures are perhaps the most en-
vironmentally attractive technological frontier today. Further imple-
mentation of the geothermal Joan guarantee program established by
Public Law 93410 is expedited by incorporation of certain parts of
this section.

Section 17 (b) (1)—Limitation on Indebtedness

The limitation on outstanding indebtedness guaranteed refers to the
total liability or fiscal exposure which may be assumed by ERDA
under this section in the event that all the outstanding obligations are
defaulted.

Section 17 (b) (1) (B)—Renewable Resources

Subsection 17(b) (1) (B) authorizes the Administrator to provide
loan guarantee assistance in financing the construction and start-up
costs of commercial demonstration facilities that will produce, from
various renewable energy resources, commercial quantities of desira-
ble forms of energy. Renewable energy resources are generally consid-
ered to be all direct and indirect forms of solar energy, as well as tidal
energy. These have the characteristic that they are usually replaced
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by natural means within a time span on the order of one or two gener-
ations. Such resources include but are not limited to direct solar, wind,
ocean thermal gradients, biomass grown purposefully for recovery of
energy values, and wastes of all types, such as urban, industrial, agri-
cultural, and forestry wastes. Desirable forms of energy include but are
not limited to synthetic fuels, direct heat, electricity, low-grade heat,
ammonia, and recycled materials originally produced by methods
which consume significant amounts of energy.

Section 17(b) (3) and (k) (2)—Treasury to Act Promptly

This subsection was adopted to assure that the loan guarantees are
administered with the concurrence of the Secretary of the Treasury
so as to minimize the impact on the money market and coordinate these
efforts with other Administration programs which affect fiscal policy.
It is expected that the Secretary of the Treasury will act promptly so
that the concurrence will not delay the implementation of this program
and that the Secretary will exercise special care that smaller projects
will not be delayed.
Section 17 (¢)—Competition

Subsection (c) requires that the Administrator have due regard for
competition in carrying out loan guarantees. The Conferees are con-
cerned that concentration in the energy business not be further aggra-
vated through Federal loan guarantees. The Administrator is expected
to be sensitive to this concern. The Conferees note as well that by-
products from a commercial demonstration may have value comparable
to the primary product. It is expected that the Administrator will

consider these significant by-products when giving due consideration
to the maintenance of competition.

Section 17 (c) (1)—Financial Participation

The Senate amendment referred to financial participation by pri-
vate lenders or investors and referenced approval of application for
a guarantee by the Secretary of the Treasury. In order to permit the
utilization of the Federal Finance Bank, where appropriate, as au-
thorized by the Federal Finance Bank Act of 1973 (Public Law 93—

294, 12 U.S.C. 1281), the reference to “private lenders or investors”
has been deleted.

Section 17 (¢) (2)—Project Costs

The Senate amendment authorized ERDA to make guarantees for
up to 75% of the total project cost of each facility. It added that
during the period of construction this guaranteed amount could ex-
ceed this percentage limit until construction is completed as deter-
mined by ERDA. Thus, the guarantee could be as high as 100%
during construction.

The Conference recommendation is to retain the 75% limitation
and to authorize a higher percentage during construction and the
start up period but limit this to a maximum of 90%. The conferees
emphasize that ERDA must require in the regulations or each guaran-
tee agreement that the total guarantee of the facilitv when construc-
tion and start up ends and commercial operation begins as determined
by ERDA does not exceed 75%. The Conferees want to make it clear
that at all times the borrower will have a substantial and meaningful

-
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equity in the facility so that the risk will be shared. ERDA will have
to examine the form of equity to insure compliance with this Intention
of the conferees.

The Conferees considered and rejected a provision to exclude from
project costs for the purposes of loan guarantees the value of certain
payments made to the United States such as bonuses, royalties, and
rents. Tt is the intent of the Conferees, however, that the value of
any Federal facilities, property, or other consideration which in
certain situations might be made available for use in any demonstra-
tion project be excluded from project costs unless the Federal Govern-
ment has, in fact, been paid the value of such facilities, property, or
considerations by the parties financing the project.

Section 17 (d)—Competitive Impact

Noting concern about the competitive impact of each commercial
demonstration facility, the Conferees included in the new section 17
of the Federal Nonnuclear Energy Research and Development Act
of 1974 provisions for consideration of this problem.

In subsection (¢) ERDA must consider the need for competition
in making loan guarantees.

In subsection (d), ERDA is required to solicit from the Attorney
General and the Chairman of the Federal Trade Commission written
views, comments, and recommendations concerning the impact of each
proposed loan guarantee on competition and concentration in the en-
ergy supply industry. ERDA must do this in a timely fashion, but
at least 60 days before ERDA sends its report on the proposed guar-
antee to Congress under subsection (m).

The Conferees expect that Justice and the FTC will act in timely
fashion and provide their comments. etc.. to ERDA so that ERDA can
act upon them and the two Congressional committees can consider them
also. In this regard, the Conferees intend that the FTC act expedi-
tiously using its Bureau of Competition in reviewing each guarantee.
Tt is expected, however, that each agency will give serious and mean-
ingful attention and provide a comprehensive and adequate response,
including, where appropriate, recommendations. The Conferees note
that such recommendations could possibly include suggestions for im-
proving a guarantee contract to overcome any anti-competitive or
other problem that may exist.

The Conference Committee in its deliberation on this section empha-
sized that the Administrator carefully review the effect of approving a
loan guarantee on the continued concentration of ownership in existing
energy companies, particularly the integrated companies. The Admin-
istrator in carrying out the purpose of this section is urged to give
appropriate priorities to those applicants for guarantees whose own-
ership is held by independent users of oil, coal or natural gas.

Section 17 () (1)—=State Review

The new Section 17(e) (1) of the 1974 Act provides that once ERDA
has ascertained, after reviewing applications for loan guarantees and
determining which are capable of being approved, where a proposed
demonstration facility is likely to be located, ERDA must promptly
notify the appropriate State and local governmental officials. Before
ERDA can approve any such application, however, ERDA must give
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the Governor of the State where the facility will be located an oppor-
tunity to make a recommendation thereon. For the Governor to act
effectively and in a timely manner, ERDA and the applicant will have
to provide to the State sufficient data on which the Governor can make
an informed judgment.

If the Governor recommends against making the guarantee for the
facility, the ERDA must refrain from doing so unless the Administra-
tor finds that there is an overriding national interest and sets forth his
reasons for this finding in writing to the Governor. Clearly, if ERDA
seeks to override the Governor, the burden is on ERDA to show that
this particular facility is indeed in the national interest.

The ERDA decision is subject to judicial review filed within 90 days
after the decision.

Provision is also made for ERDA regulations concerning review by
States and communities which may be impacted by the facilitv in any
way and by the general public. These regulations must be published
within 180 days after enactment.

Section 17{g) (2)—Disposal of Property in Case of Default

In the event of defaunlt, the Administrator is provided with the
authority to complete the project, maintain the facility, operate the
facility, including purchase of necessary feedstock and other material,
and the authority to sell the products or energy produced by the fa-
cility. Such operation may be by the Federal Government or by other
parties or by the defaulting borrower, where the Administrator deter-
mines that permitting the borrower to continue pursuing the purposes
of the facility is in the public interest.

Section 17 {g) (4)—Disposition of Patents on Default

Section 17(g) (4) provides that “patents and technology resulting
from the commercial demonstration facility shall be treated as project
assets of such facility in accordance with terms and conditions of the
guarantee agreement.” The purpose of this provision is to make clear
that in the event of default intangible assets such as patents and tech-
nology are subject to claim by the United States in the same manner
as tangible, physical assets. The term technology is intended to be
all-inclusive and embrace such items as know-how and trade secrets.
Patents and technology may well be extremely valuable assets of a
geiau}ted project, and should be available to the United States upon

efault, .

The phrase “in accordance with the terms and conditions of the
guarantee agreement” is not intended to eviscerate this provision.
Rather, it is a direction that ERDA should include in the guarantee
agreement detailed provisions protecting the rights of the United
States and other interested parties. At the same time the conferees ap-
preciate that ERDA must have some flexibility to sort out the rights
of all interested parties. This is merely a recognition of the complex-
ities and subtleties attendant to patent and technology rights.

The typical project participant may well own some patents and
technology outright while being the licensee of other such rights. One
of the government’s objectives upon default is to have available. for
itself and its designees, the patents and technology necessary to com-
plete and operate the defaulting project. The mixture of owned and

"
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licensed patents and technology complicates the simple achievement
of this goal. . . .

Another complexity of the disposition of patents and technology
upon default is the problem of severing the borrower’s background
patents and technology from subsequent improvements thereon because
of the project. If the improvements are severable, then they can be
treated as project assets in a straightforward manner. However, where
this is not possible, ERDA must have the flexibility to tailor its guar-
antee agreement to meet its needs for the continued operation of the

roject.

b S]ection 17(g) (4) also provides that “the guarantee agreement shall
contain a provision specifying that patents, technology, and other
proprietary rights which are necessary for the completion or opera-
tion of the commercial demonstration facility shall be available to
the Government and its designees on equitable terms, including due
consideration to the amount of the Government’s default payments.”
The purpose of this authority is to insure that the full complement
of patents and technology required for the limited purpose of com-
pleting and operating the defaulting project will be available to the
government and its designees. Without this provision, it is conceiv-
able that blocking patents and technology of the project participant or
patents and technology licensed to the project participant by others
might frustrate the ability of the United States or its designee to
expeditiously and economically complete the project.

Waivers under Section 17(r) of this Act are not intended to over-
ride the applicability of section 17(g) (4) and should be made subject
to its provisions,

Section 17 (k) —Community Impact Assistance

The Conferees were concerned, based on extensive testimony before
the House Science and Technology Committee in September and Octo-
ber of this year, that the construction of commercial demonstration
facilities would result in a sudden influx of construction workers, op-
erating personnel, support personnel, and secondary (service) workers
and their families. In unanticipated and unplanned circumstances,
rapid increases in population ean have adverse socioeconomic impacts
on a community. In many cases, such adverse effects can be avoided
with adequate planning and early construction of public service sys-
tems (schools, roads, health care facilities, etc.) and housing.

Under normal circumstances, however, many communities and local
governments, even those in more populated areas. probably cannot
build the public service system until after the housing has been built
and people move in, creating an additional tax base to pay the cost of
public services and facilities. The avoidance of these potential adverse
effects requires either a slow growth rate—which is not possible. once
work on the demonstration facility begins—or some means of finane-
ing the construction of needed public service systems in advance of
population increase and tax-base growth.

As was made clear in the report of the Senate Committee on Interior
and Insular Affairs (page 87), the Senate intended that energy facili-
ties which are assisted by loan guarantees by this measure should pro-
vide for the early financing and construction of public service facili-
ties as a part of the cost of demonstrating the energy technology. The
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Conferees agreed that existing Federal programs are not adequate in
some potential instances to provide for the impacts to local communi-
ties which would arise from implementation of the loan guarantee pro-
gram. The Conferees have provided in subsection (Cﬁ of the new sec-
tion 17 which is added to the Federal Nonnuclear Energy Research
and Development Act of 1974 by this conference report that the bor-
rower and the Administrator of ERDA, as well as State and local
governmental officials, consider and evaluate these potential impacts
before approving a guarantee, and that the Administrator determine
that adequate financing of the costs of needed public facilities will be
provided for.

The provisions of the conference report amplify and make explicit
the intent of the Senate version that the Administrator of ERDA
shall assure adequate financial support for local communities to pro-
vide essential public facilities required as a direct result of the con-
struction and operation of energy demonstration facilities assisted by
loan guarantees. Subsection (b) of the new Section 17 sets forth sev-
eral alternative forms of assistance to cover essential eapital expendi-
tures directly resulting from the proposed commercial demonstration
facility for facilities including, but not limited to, public safety,
health, education, roads, sewer and water.

First, the subsection authorizes ERDA to extend up to a maximum
of 100% guarantees of a local community’s obligations for financing
such essential public facilities or of the tax revenue stream which is
expected from the new commercial demonstration facility. In the
former case, the Administrator would guarantee the obligations is-
sued by State, local jurisdictions or Indian Tribes to finance essen-
tial public facilities. In the second situation. the Administrator would
guarantee to the community the amounts of anticipated tax rev-
enues from the energy demonstration facility. Such revenues conld
then become a reliable basis for municipal borrowing.

A provision has been included in subsection (s) to make clear that
interest paid to a holder of a community’s obligations which are guar-
anteed under the provisions of this measure not be exempt from income
taxes. This provision is also designed to make it clear that the con-
ferees are not changing or requiring a community to change the status
or type of obligation it issues, but that the holder of the obligation must
include the interest arising from the obligation as taxable income.

Because such a provision may result in a higher interest rate upon
municipal securities issued by a community, the econferees have pro-
vided that ERDA shall pay an interest differential to the community.
The amount of the differential will be determined by Treasury. The
conferees intend that Treasury have discretion respecting the amount
of the differential, the terms and timing of payments, and as to such
other conditions as Treasury deems appropriate. An estimate of any
such differential payments should be included in the report to Con-
gress required under subsection (m) concerning each guarantee.

The conferees have established a ceiling of $350 million as the
maximum outstanding obligation due to guarantees by the Adminis-
trator of financing for community development. This amount would
be included within the total authorization of $6 billion established for
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outstanding obligations to guarantee financing of energy demonstra-
tion facilities under this measure. The limitation on the amount of
impact assistance which, in the form of guaranteed obligations or
the guarantee of the payment of taxes, refers to the principal amount
of the obligations involved and not the interest charges on such
obligations. )

As a further alternative form of community assistance, the entit
financing an energy demonstration facility with assistance under this
measure could be required by the Administrator to include capital
costs for essential public community facilities within the project
costs. The funds would then be made available to appropriate public
entities under terms and agreements prescribed by the Administrator.
payments would be treated as advances on taxes and tax credits would
be provided by the public entities to the project to return the amounts
over the life of the project.

Additionally, and only if circumstances make the previous ap-
proaches impractical or inadequate, the Administrator would be au-
thorized to make direct loans to communities to cover the costs of
essential public facilities and to forgive all or part of the repayment
of such loans if changes in circumstances, such as failure or partial
failure of the demonstration, make repayment by the community from
revenues impossible.

A least favored approach is also provided to be used only where the
lack of community or other public capability to administer the initial
provision of community facilities would necessitate direct construc-
tion of community facilities as ancillary facilities of the demonstration
itself. The costs of the community facilities would be included within
the costs of the demonstration facility and the entity proposing the
demonstration would arrange for construction of community facilities
under the Administrator’s direction and with the greatest possible
local public participation.

The Administrator is authorized to provide planning grants to im-
pacted communities to finance up to 100% of the planning of essential
public facilities.

Funds for planning grants and loans will be authorized in future
annual authorization Acts as required in the way funding for all other
ERDA programs is provided. ,

The community assistance program is also extended to any com-
mereial demonstration of in situ shale oil production which may be
undertaken pursuant to the authority granted in Section 102 of this
measure.

The conferees noted that the determination by the Administrator
of the need for community assistance is to be predicated upon the
projected net adverse impacts of the facilitv on the community, the
actual anticipated requirement for essential public facilities made
necessary directly as a result of the energy demonstration facility, and
the lack of capability for financing such facilities in the absence of
assistance taking into account other State and Federal programs.
Population increase alone is not to be the measure of need.

The Administrator is expected to work closely in consultation with
the impacted States, local governments and public groups in develop-
ing an appropriate community assistance program for each situation.
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The Administrator, furthermore, is expected to coordinate other
applicable Federal assistance programs to avoid duplication and to
assist in bringing the full benefits of the programs into effect in each
situation.

Section 17 (m)—Congressional Oversight

The new section 17(m) provides that before ERDA finally
makes a binding commitment to guarantee, or a guarantee of,
obligations to any borrower to build a commercial demonstration
facility, ERDA must transmit to the House Science and Technology
Committee and the Senate Interior and Insular Affairs Committee
a complete report on the proposed guarantee and facility.

Each report should be quite detailed. For example, it should include
a description of the proposed facility, the expected total costs and
benefits, the expected impact, a finding that effective actions have been
taken or will be taken to deal with these impacts, the views of the
appropriate non-Federal governmental officials and others, a detailed
discussion of the extent of Federal financial commitment to the bor-
rower for the facility and to local governmental entities, the terms
and conditions of the agreement, a copy of the final environmental
impact statement, and other pertinent data. Where the action is taken
over the objection of the Governor, the ERDA findings and reasons
shall be included. Similarly, the report of the Justice Department and
the Federal Trade Commission concerning the impact of such guar-
antee or commitment on competition and concentration in the produe-
tion of energy shall be included, together with ERDA’s written deter-
mination, if any, that despite any objection by such agency the demon-
tration should proceed from the standpoint of the national interest.

Such report on each proposed guarantee or commitment will lay
before the Committees for 90 calendar days, exclusive of days either
House adjourns for more than 3 days. ) .

Tf the estimated cost of proposed commercial demonstration facility
will exceed $350 million, ERDA shall not finalize the guarantee or
commitment for that facility if either House passes a resolution of
disapproval within the 90 day period. These commercial demonstra-
tion facilities will often be quite large, have significant environmental
and social impacts, and may be controversial. Such projects should
require some degree of Congressional scrutiny, short of actual author-
ization. Those exceeding $350 million in costs require an opportunity
for either House to express its disapproval. On these sizeable projects,
the Conferees are concerned that they not be built without this oppor-
tunity for careful scrutiny by Congress.

Section 17 (¢)—Transfer of Loan Guarantee Program

Tt is the expressed intent of the Conferces that the primary re-
sponsibility for the entire loan guarantee program remain with the
ERDA until otherwise directed by the Congress. The Conferees do not
intend to prevent the participation and cooperation of other Federal
agencies with the ERDA through normal fund transfers provided that
the ERDA maintain the final authority to control the program.

Section 17 (rY—Patent Policy
Section 17(r) provides that “inventions made or conceived in the
course of or under a guarantee authorized by this section shall be
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subject to the title and waiver requirements and conditions of Section
9 of this Act.” This compromise provision reflects the intention of the
Conference Committee that all of the patent policy provisions, except
subsection (b), of Section 9 of the Federal Nonnuclear Energy Re-
search and Development Act of 1974 shall be applicable to the loan
guarantee program contained in section 17.

In lieu of the broad reporting requirements of subsection (b),
therefore, the Committee determined to provide ERDA with sufficient
flexibility to promulgate such rules and regulations pertaining to the
filing of reports and information as it believes necessary or appro-
priate to effectively carry out its mission and to protect the interests of
the United States and the public, Exclusion of subsection (b) should
not be read as precluding ERDA from promulgating such rules and
regulations.

The conferees were concerned about the possible impact of subsection
9(b) on trade secrets and other proprietary rights because of the re-
ports required by the subsection. The concern existed that subsection
9(b) might adversely affect a project participant’s background trade
secrets and other proprietary rights if such information was made
public. Rather than risk discouraging potential project participants
from cooperating in the synthetic fuel program because of possible
uncertainty with respect to their background rights, the conferees
believe that the limited application of Section 9 together with the
positive protection contained in Sections 17 (v) and 18, will adequately
protect the holders of trade secrets and other proprietary rights.

The Conference Committee recognizes that Federal involvement and
exposure in research and development programs through loan guar-
antees is more remote than the immediacy of its involvement and ex-
posure in the case of direct Federal expenditures through grants or
loans. The applicable provisions of Section 9 provide sufficient flexi-
bility and safeguards to balance the equities between federal owner-
ship and waiver of title in particular situations. The remote nature of
the federal involvement in loan guarantee situations justifies a corre-
sponding adjustment in the balance of equities applied in judging re-
quests for waivers of title. For this reason, the Committee determined
that as to section 17 guarantees KRDA be permitted to exercise greater
flexibility than previously specified in the Conference Report on the
ngeral Nonnuclear Energy Research and Development Act of 1974
with respect to the application of the waiver provisions of Section 9
of that Act.

Although the patent policy to be applied by a federal agency is
proverly the jurisdiction of those committees having legislative juris-
diction over the particular agency, the conferees appreciate the com-
ments and suggestions of other committees having an interest in the
general subject area. The conferees believe they have acted to incor-
porate the major suggestions offered by other committees in such a
wav as to effectnate the satisfactorv resolntion of their concerns.

Section 9 ( with the exception of subsection (b)) of the Nonnuclear
Act is made specifically applicable to the guarantee program under
Section 17 of this Act because of the competing interpretations given to
whether Section 9 applies generally to loan guarantees under that Act.
Some of the House and Senate conferees believe that it does not apply.
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Their position is supported by the General Counsel of ERDA, whose
letter and memorandum on this issue are reprinted below.

U.S. Exercy REsEARCH aAnD DEVELOPMENT ADMINISTRATION,
Washington, D.C., October 29, 1975.

Hon. M1xe McCorMAcCK,

Chairman, Subcommittee on Energy Research, Development and
Demonstration, Committee on Science and Technology, House of
Representatives, Washington, D.C.

Dear Cramman McCormack : During testimony on the Geother-
mal Loan Guaranty Program on October 1 before your Subcommittee,
Congressman Philip Hayes requested my legal opinion on the appli-
cability of the patent provisions of the Federal Nonnuclear Research
and Development Act of 1974 to Federal loan guarantees administered
by ERDA. The attached Memorandum for the Record contains my
analysis that section 9, the patent provisions of that Act, does not
apply to loans, price support or loan guarantees.

Inasmuch as this request arose in the context of the Geothermal
Loan Guarantee Program, I would add an additional thought to the
attached memorandum. The Geothermal Energy Research, Develop-
ment, and Demonstration Act of 1974 (Public Law 93-410), of which
Geothermal Loan Guaranty Program is a part, contains no specific
requirements as to patents. Therefore, the patent provisions utilized
in carrying out the research, development and demonstration author-
ized by the Geothermal Act would depend on the patent policy of the
particular Federal agencies conducting the program. Subsequent to
ERDA’s establishment, the research development and demonstration
functions including the Geothermal Loan Guarantee Program as au-
thorized by Public Law 93-410 have been transferred to ERDA.

The Conference Report (No. 93-1563) on the Federal Nonnuclear
Research and Development Act specified that all of ERDA’ non-
nuclear contracts shall be governed by the patent policy of section 9
of that Act. Therefore, ERDA awarded research, development and
demonstration contracts under the geothermal program will contain
our standard patent provisions which implement the policy required
by section 9. However, based on the attached legal opinion, these
standard patent provisions will not be included in geothermal Toan
guarantee agreements but instead special patent provisions will be
utilized as appropriate.

Sincerely,
Lizoxarp Rawicz,
Deputy General Counsel.

Enclosure.

WasnaINgToN, D.C., October 29, 1975.

Memorandum for the Record.

Application of Section 9 of the Federal Nonnuclear Research and De-
velopment Act of 1974 to Section 7, Forms of Federal Assistance.

Section 7(a) of the Federal Nonnuclear Research and Development
Act of 1974 (hereinafter the Aet) identifies the following Forms of
Federal Assistance which the Administrator may utilize in carrying
out the objectives of the Act.

~
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(1) Joint Federal-industry experimental, demonstration, or com-
mercial corporations consistent with the provisions of subsection (b)
of this section;

(2) Contractual arrangements with non-Federal participants in-
cluding corporations, consortia, universities, governmental entities
and nonprofit institutions;

y (8) Contracts for the construction and operation of federally owned
acilities;

(4) Federal purchases or guaranteed price of the products of demon-
stration plants or activities consistent with the provisions of subsec-
tion (c¢) of the section;

(5) Federal loans to non-Federal entities conducting demonstra-
tions of new technologies; and

(6) Incentives, including financial awards, to individual inventors,
such incentives to be designed to encourage the participation of a
large number of such inventors.

Section T(b) of the Act specifically notes that the joint-Federal-
industry corporation of (1) above are “subject to the provision of
section 9 of this Act.”

Subsection 9(a), the Act’s patent policy, specifies that “Whenever
any invention is made or conceived in the course of or under any con-
tract of the Administration, other than nuclear energy research, de-
velopment, and demonstration pursuant to the Atomic Energy Act of
1954 (42 U.B.C. 2011 et seq.)” and the Administrator makes certain
findings which relate the inventor’s activities to the ERDA contract,
title to the invention vests in the United States unless the Administra-
tor waives all or any part of the rights of the United States to such
invention. Where a waiver is granted, subsection 9(h) requires certain
minimum rights to be retained by the Government. These minimum
rights include a royalty-free license in the Government, which gen-
erally also includes State and municipal governments, and the right
to terminate the waiver or to require the licensing of the invention in-
volved in specified circumstances,

The question addressed herein is whether all the Forms of Federal
Assistance of section 7 of the Act are subject to its patent policy. Spe-
cifically of interest is whether section 9 would apply to inventions
made by a party constructing a demonstration facility which receives
Government assistance in the form of a loan, price support or a loan
guarantee.

The Conference Report (No. 93-1563) accompanying S. 1283, the
bill which resulted in the Act, in reference to Forms of Federal A-sist-
ance states: Also, the provision in subsection 7(b) was mod'fie? by
the conference committee to make clear the intention that any joint
Federal-industry corporations which may be proposed for Congres-
gional authorization would be subject to the patent policy set forth in
section 9 of the compromise version.

This statement refers to a question which arose during the drafting
of the patent policy for S. 1283 of whether the Government should
own, in the first instance, all inventions made by the joint Federal-
industry corporations contemplated by subsections 7(a) (1) and (b).
Significontly, the reference to section 9 in section 7 is limited to only
one of the Forms of Federal Assistance noted in section 7, the joint
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Federal-industry corporation. While this fact in itself suggests a
Congressional intent that section 9 is inapplicable to the other Forms
of Federal Assistance in section 7, it may nevertheless be argued that
section 9 by its own terms is applicable.

As noted above, section 9 specifies that unless waived by the Ad-
ministrator the Government owns any inventions “. . . made or con-
ceived in the course of or under any contract of the Administra-
tion. . . .” Subsection 9(m) (2) defines contract as follows: the term
“contract” means any contract, grant agreement, understanding, or
other arrangement, which includes research, development or demon-
stration work, and includes any assignment, substitution of parties, or
subcontract executed or entered into thereunder.

The Conference Report emphasizes the breadth of the term “other
arrangement” with the following statement: Subsection (m) is the
definitional section. Subsection (m)(2), which defines contract as in-
cluding “other arrangements,” is intended to encompass any and all
other arrangements. The reference to section 9 in section 7 is intended
to make this clear.

‘While the Report refers to the reference of section 9 in section 7, the
correct reference is subsection 7(b), and as noted above this deals
only with Federal-industry corporations.

‘With this background, the relationship of Federal assistance under
section 7 to the patent provisions of section 9 will be discussed. The
most important legal consideration in determining the applicability
of section 9 to section 7 is whether the Federal assistance forms con-
cerned herein, i.e., loans, price support, or loan guarantees, are within
the term “contract” as it is defined by subsection 9(m) (2). There are
two elements to this definition of “contract.” First, ERDA must have
an agreement or other arrangement with a party and secondly, the
agreement or arrangement must include “research, development, or
demonstration work.” Ostensibly, Federal assistance in the form of a
loan, price support or a loan guarantee may be said to be an “arrange-
ment” and most probably the assistance will be to a party for the pur-
pose of aiding that party conduct a “demonstration” or “commercial
demonstration” of an energy related process, system or facility. There-
fore the issue is whether these forms of Federal assistance are within
the meaning of the term “which include research, development or dem-
onstration work” of subsection (m) (2).

As noted in the Conference Report, section 305 of the National
Aeronautic and Space Act of 1958 (NAS Act) and the implementing
NASA regulations were used as a model for section 9. The related pro-
visions of section 305 which establishes its applicability is the first
phrase of subsection (a) which provides “Whenever any invention is
made in the performance of any work under any contract of the Ad-
ministration * * *? (emphasis added) and the definition of the term
“contract” in subsection 305(j)(2). This subsection states: The term
“contract” means any actual or proposed contract, agreement, under-
standing or other arrangement, and includes any assignment, substitu-
tion of parties, or subcontract executed or entered into thereunder.

In drafting subsection 9(a) changes were made to subsection 305(a)
of NAS Act to accommodate the language of section 152 of the Atomic
Energy Act of 1954 which refers to “inventions * * * made or con-
ceived in the course of or under any contract, subcontract or arrange-
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ment entered into with or for the benefit of the Commission. * * *”
This change would permit a greater harmonization of ERDA's patent
policy for both its nuclear and nonnuclear work, a goal specified in the
Conference Report. However, it was recognized that the resulting sub-
section 9(a) dropped the words “performance of any work” from
subsection 305 (a) and these words have been relied upon by NASA in
interpreting the applicability of its patent provisions. For example,
NASA has defined the word “work” in the NAS Act to limit section
305 to specific types of contracts, i.e., contracts which call for the per-
formance of research and development work, O'Brien and Parker,
Property Rights in Inventions Under the National Aeronautics and
Space Act of 1958, Fed. B.J. Vol. 19, No. 3, July 1959. The NASA pro-
curement regulations applies section 305 to NASA contracts “where
research, experimental, design, engineering, or development work is

contemplated”, 41 C.F.R. 18-9.101-2 and not to fixed price supply con-

tracts; construction contracts, or employment contracts. Further, a
contractor’s independent research and development program, even
though agreed to in an advance agreement and supported by an over-
head allowance (an arrangement), has not been interpreted by NASA
to be encompassed by its statutory patent policy, see 41 C.F.R. 18-
9.101-7. AEC has similarly interpreted the Atomic Energy Act patent
provisions, 41 C.F.R. 9-9.5019. The removal of the term “performance
of any work” of subsection 305(a) of the NAS Act from subsection
9(a) and a concern that the NASA regulatory provisions as to “design”
or “enginecering” work were overly broad led to the incorporation into
the definition of “contract” in subsection 9(m) (2) the words “which
includes research, development or demonstration work.” Whether this
was necessary is questionable in view of a recent court decision, which
equates the term “in the course of or under any contract” with the term
in the performance of work under a contract, In Fitch & Braunv. AEC,
181 USPQ 41 (CCPA 1974), the Court of Customs and Patent Ap-
peals interpreted the phrase “in course of or under” an AEC contract,
pursuant to section 152 of the Atomic Energy Act as follows:

The rule of statutory interpretation requires that the phrase “in
the course of” and the word “under” mean different things. In our
view, an invention made or conceived in performing, or as a result
of performing, the work required by a contract is made or con-
ceived “in the course of” that contract. That would be true even
though the invention was not specifically sought in the terms of
the contract. An Invention is made or conceived “under” a con-
tract when it is made or conceived during the life of the contract
and the invention is, in whole or in part, specifically provided for
by that contract. Neither of these fact situations applies here.

There is nothing in the legislative history which would establish that
Congress in selecting the patent provisions of the NAS Act and the
Atomic Energy Act as a model for section 9 intended to disregard the
Interpretation given to these provisions by NASA and AEC. As noted
above, these interpretations include the concept that the type of work
called for as well as the nature of the “arrangement” control whether
these statutory patent provisions apply. Where only fiscal assistance
is provided for the purpose of enrouraging the conduct of independent
research, development or demonstration which is not for the Govern-
ment’s account, i.e., independent research and development noted above,
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these agencies, as well as other Federal agencies, have determined that
their statutory patent provisions do not apply.

Loans, price support and price guarantees are “arrangements” or
“agreements” for fiscal assistance. In a loan situation the lender usually
agrees to provide money to the borrower upon the condition that the
money only be used for a specified purpose. Generally, a pledge of
security is involved along with other terms and conditions to protect
the lender. Consideration for the lender’s money is usually the pay-
ment of an interest charge by the borrower. The purpose of a loan is
of great concern to the lender albeit for the purchase of land, the con-
struction of a facility, the purchase of equipment, the payment of
salaries, etc. The property acquired with the money loaned or other
value obtained normally accrues only to the borrower just as any lia-
bility which flows from the use of the money loaned is on the borrower’s
and not the lender's behalf. While the lender may monitor the bor-
rower’s efforts to assure the adherence to the purpose of the loan and
the nature of the security involved, the work in question is done solely
by and on behalf of the borrower. This is not at all related to the situa-
tion where work is performed by or on the Government’s behalf under
contract or otherwise,

Government loan guarantees are even further removed than a loan
arrangement since in a loan guarantee the loan “agreement” is between
the borrower and the lender. The Government’s guarvantee is in the
form of default insurance to protect the lender. The Government’s
agreement to guarantee the loan is a fiscal arrangement similar to
insurance and does not encompass. in itself, the performance of re-
search, development or demonstration work even though that is the
purpose for which the loan was made.

Similarly, in my opinion an agreement to guarantee the price of a
product which contains the understanding that a new plant is to be
built to make the product, is not an “arrangement” which includes
research, development, or demonstration work. The party receiving
the guarantee does all the demonstration type work on his own
behalf If the plant doesn’t work, he takes all the losses. It it only
after the standard products are available on market that the Govern-
ment’s fiscal obligation arises. Again the arrangement is fiscal, the
purpose of which is to encourge independent demonstration work.

It is a rather unique requirement that a party loaning money,
guaranteeing the repayment of a loan, or establish a price support
level would end up owning a part of the assets of the party obtaining
the loan or the benefit of the price support, If this would be the in-
tent of Congress, it should be stated so explicitly since it has not
been a usual consequence of any other similar government or private
program.

In summary, it is my opinion that except for joint-Federal industry
corporations the applicability of section 9 of the Federal Nonnuclear
Research and Development Act to the Forms of Federal Assistance
under section 7 of this Act is dependent upon the terminology of
section 9. This section is applicable to contracts (i.e., contracts, agree-
ments or other arrangements) which include the conduct of research,
development or demonstration work. Section 9 of the Act is not ap-
plicable to Federal loans, price support or loan guarantees made
for the purpose of encouraging other parties to construct demonstra-
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tion facilities or the like on their own account since work is performed
independently and not on the Government’s behalf.
Leowarp Rawicz.
Deputy General Counsel.

Other House and Senate conferees believe that section 9 of the 1974
Act does apply to all loan guarantees. Their position is supported in
the following communication:

U.S. SenaTE,

COoMMYITTEE ON THE JUDICIARY,
SUBCOMMITTEE ON ANTITRUST AND MONOPOLY,
November 14, 1975.
Hon. Henry M. JacEsoN,
C hairman, Comanittee on Inferior and Insular Affairs,
U.8. Senate, Washington, D.C.

Dear Scoor: We understand that the Conference Committee con-
sidering ERDA’s fiscal 1976 authorization (S. 598 and H.R. 3474)
has been advised by the Energy Research and Development Adminis-
tration that the patent provisions of the Ifederal Nonnuclear Research
and Development Act of 1974 (P.L. 93-577), Section 9, do not apply
to loans, price supports, or loan guarantees.

We respectfully disagree with ERDA’s conclusion, and, as princi-
pal sponsors of the patent policy provisions contained in that Act,
invite the Committee’s attention to Section 9(m) which defines the
term contract as meaning “any contract, grant, agreement, under-
standing, or other arrangement, which includes research, development,
or demonstration work, and includes any assignment, substitution of
parties, or subcontract executed or entered into thereunder.” As fur-
ther evidence of our intention, and that of the Congress, that the
patent provisions of Section 9 are all encompassing and apply to all
forms of Federal assistance, the Conference Report elaborated that
“Subsection (m) (2), which defines contract as including ‘other ar-
rangement’ is intended to encompass any and all other arrangements.”
Tt further stated that “Section 9 (patent policy) is intended to apply
to all non-nuclear contracts of the Energy Research and Development
Administration.”

The Conference Clommittee on the Energy Policy and Conservation
Act (8. 622) has already acted to disapprove ERDA’s interpretation
by amending the patent policy provisions of that Act (which are
essentinlly identical to those in P.1. 93-577) to specifically include
“obligation guarantees.”

Considering the importance of carrying out the intent of the Con-
gress in enacting the patent provisions of P.L. 93-577, we respectfully
sugeest that the Conference Committee specifically refer to and reject
ERDA’s interpretation that Section 9 of P.L. 93-577 does not apply
to loans, loan guarantees, or price supports. Alternatively, it mav be
useful to specifically amend Section 9(m) to include the phrase “loan,
obligation guarantee, or price support.”

Best personal regards.

Sincerely,
Russerr Lowe.
Prarmae A. Harr.
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The Conference Committee does not believe it necessary to resolve
this issue in this conference, particularly because of anticipated receipt
from ERDA early next year of its report and recommendations on
the patent provisions of Section 9.

Section 17 (w)—Disclaimer—State Laws, E'te.

Subsection (u) of the amendment contained in subsection (b) of
Section 17 makes clear that the granting of a loan guarantee under
the authority of that Section would convey no immunity from Federal
or State laws to the demonstration projects constructed with the
assistance of such guarantees.

The Conferees note that the undertakings which would be assisted
will be private or, in some instances, possibly non-Federal, public ven-
tures. Denending upon cireamstances of siting, proprietorship, nature
of the technology, or type of industry and product involved they will
be subject to various laws and regulations of Federal, State, and local
government which are now in effect or which may be enacted or im-
posed in the future. It is the intent of this section that the granting of
a guarantee would neither exempt a borrower or a project from such
legal obligations which would otherwise apply or to extend any obli-
gation which otherwise would not apply.

The Conferees particularly note that nothing in Section 17 is in-
tended to effect the rights of various parties to water resources which
are established under State and Federal law and interstate compact,

In response to the concerns expressed by Western governors. the
Conferees considered those situations in which demonstration facilities
which are assisted by loan guarantees were located upon Federal lands.
As would be the case elsewhere, it is the intent of this measure that a
loan guarantee would not in any way change or extend the applicability
of any and all Federal, State, and local laws and regulations which
would otherwise apply to the demonstration facility absent such loan
guarantee.

The management of activities on the public lands is primarily a Fed-
eral responsibility, and State jurisdiction has been extended selectively
by the Congress, The policy procedure which has ordinarily been
adopted is exemplified by the Clean Air Act. This Federal law estab-
lishes administrative procedures by which regulations are promul-
gated by a State and are approved by the Environmental Protection
Agency as consistent with Federal minimum requirements, such as
Federal new source performance standards. The joint Federal-State
implementation plans then become generally applicable to all facili-
ties within the State, including facilities on the public lands, Similar
approaches have been taken in the areas of water quality control and
occupational and mine health and safety statutes.

Two major areas which are particularly applicable to major demon-
stration facilities, however, are not yet covered by a Federal-State
regulatory regimen. They are surface mining reclamation and energy
facilities siting. Some States have adopted rigorous laws and regula-
tions in these areas or may do so in the near future,

The Federal government, thus far, has exercised its management of
surface mine reclamation and energy facilities siting on the public
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lands primarily through the responsibilities of the Secretary of the
Interior to use his discretion in the granting of leases, permits and
rights-of-ways and to incorporate into such instruments provisions
for the management of the undertaking.

The Conferees recognize the valid concern of the Western governors
that major energy demonstration facilities which may be encouraged
to come into being on the public lands by loan guarantees under this
Act will conform to the standards established by the State for similar
facilities elsewhere provided the State standards are more stringent
than Federal standards, as provided for in such Federal statutes as the
Clean Air Act and Federal Water Pollution Control Act. The confer-
ees have incorporated into the Act provisions for early notice to the
Governor of consideration of any loan guarantee within the State, and
for close coordination with the Governor during development of the
proposal. Prior to approval of any guarantee, by the Administrator,
the 'szernor is also provided a right to express disapproval of the
project.

The conferees expect that during the consideration of any proposal
which contemplates siting upon the public lands, the Governor will
make known to the Administrator any provisions of State law regard-
ing energy facilities siting or surface mine reclamation which he be-
lieves should be applicable to the demonstration facility.
 The Administrator, in consultation with the Secretary of the Inter-
ior and the Administrator of the Environmental Protection Agency
and such other Federal officials as the Administrator may deem to have
relevant expertise or authority, will determine if such provisions are
superior to the provisions of Federal law or regulation which would
otherwise apply. If they are, the conferees expect that to the extent
possible, ERDA and Interior will incorporate similar provisions into
the Federal permits, leascs, rights-of-way, guarantees, or other appro-
priate documents governing the demonstration facility.

In any case, prior to the time when the Governor is requested to
make recommendations on a proposed facility, the Administrator
shall advise the Governor of the measures which will be taken con-
cerning the provisions recommended by the Governor the conferees
expect that the reports submitted to the Congress concerning any pro-
posed assistance for a demonstration facility will include a discus-
sion of such recommendations by the Governor, if any, and the dis-
position to be made.

If during the life of the demonstration facility, the terms of such
documents are revised, the responsible Federal official should obtain
the Governor’s views concerning the continued applicability of State-
sponsored provisions.

Section 17 (1w)—A ppropriations

Subsection 17(w) makes it clear that the appropriations and budget
process actions to establish the funding mechanism for the guarantee
program must be complete before ERDA makes any commitment or
obligation under this Section. Subsection (w) is intended to reflect
due regard for the appropriation and budget processes, as well as the

obvious lateness at this time of the authorization, appropriation and
budget cycles for Fiscal Year 1976.
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Additionally, the Conference Committee expects the implementa-
tion of the program to begin promptly, ntilizing existing funds to
initiate the administrative and regulatory steps necessary to carry
out the Joan guarantee program. In addition, it is important that the
Administrator move swiftly in order to prepare a complete, carefully
conceived report within 180 days as required by this section, and to
request the needed appropriations.

Once the appropriate appropriation action has been taken to estab-
lish the mechanism of the fund authorized under Section 17, the Ad-
ministrator will have fully authority to carry out the directions of
Section 17 and to make obligations subject only to the limitations of
this Act and the available capabilities of the fund to support such
obligations.

Section 17—No Endorsement of Further Programs

The conferees note that the initial action of the Senate to incorporate
the authority to guarantee the financing of energy demonstrations
was taken prior to any recommendations for similar programs on the
part of the Administration. After the Senate acted on this legislation
the Administration completed and made public its draft Task Force
report on a “Synthetic Fuels Commerecialization Program” and the
President transmitted to the Congress a legislative proposal for the
Energy Independence Authority.

The conferees note that the provisions of Section 103 are not based
upon any Administration proposal. The House Committee on Science
and Technology has drawn upon the information in the draft Task
Force Report and has received testimony from participants in the
Task Force study. Some of this information has been of value to the
conferees in perfecting Section 103. The section, however, is not
modeled after the Task Force recommendations and it differs in many
important respects from both the scope and approach of the effort
postulated by the Task Force.

The Conferees especially emphasize that the approval of Section
103 in no way constitutes an expression of approval of approaches for
assistance beyond loan guarantees. Nothing in Section 103 authorizes
construction grants, price supports or price guarantees for the prod-
ucts from demonstration projects nor does the approval of Section
103 constitute any expression of Congressional commitment to other
pronosals which are pending or may be advanced in the future.

The conferees, furthermore, do not view Section 103 as the initial
part of a more ambitious program. The program authorized by this
measure is viewed as an independent and complete program as it now
stands. Any further energy facility financing arrangements will be
considered by the Congress on their merits.

Section 17—Applicability of NEPA

The conferees considered the question of the applicability of the
requirements of the National Environmental Policy Act of 1969, in-
cluding section 102(2) (C) thereof concerning the preparation of en-
vironmental impact statements. to the loan guarantee program
established bv Section 103 of this Act. The conference Committee
determined that no statutory language concerning the NEPA was
necessary. The conferees intend that the National Environmental
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Policy Act of 1969 applies to any loan guarantee made pursuant to
this section.

Section 304—Limitations on Reprograming

With the exception of the proviso of subsection 304 (2) (b) which sets
forth explicit categorles, it is the expectation of the conferees that
all restrictions upon programming or the utilization of funds in
nonnuclear portions of the Act will apply to the lowest levels of fund-
ing set forth in the language of the Act. It should be noted that the
Environment and Safety program includes both nuclear and non-
nuclear activities. While the conferees would expect the Administrator
to apply the spirit of the nonnuclear reprogramming restrictions to the
nonnuclear activities within Section 101(a) (5(A)~(F) Environment
and Safety, they recognize the impracticality of applying statutory
restrictions to a portion of a mixed account and do not intend to do so.

The conferees retained in modified form the Senate provisio Hmit-
ing the reduction of certain budget categories by reprogramming to
ten percent of the amount appropriated by the Congress. The cate-
gories set forth in the proviso are “coal, petroleum and natural gas, oil
shale, solar. geothermal. and conservation.”

It is the intention of this proviso to protect the priorities among
programs which were assigned by the Congress. The limitation of this
proviso was applied to the categories stated in the Act in order to
provide greater manacement flexibility while applying a general re-
striction upon redefinitions of prioritics by the Administrator. Al-
thongh reprogramming of funds within the categories wonld not be
limited by the proviso. it is the intent of the conferees that the Admin-
istrator <hall make every effort to carry out each activity to the level
of fanding which was approved by the Coneress. Reductions in the
funding of any activity should be made only where circumstances
prechude the effective ntilization of the funds provided.

The conferees explicitly intend the amounts added to the Environ-
ment and Safety program activities to be expended to advance addi-
tional research in support of nonnuclear programs. That category was
not inchided in the proviso solely hecause of the fact that environment,
and safety programs support both nuclear and nonnuclear programs,
making specific identification of all nonnueclear programs impossible.

Seetion 305—Fxplanation of Nonnuclear Appropriation Allocations

The House version of TL.R. 3474 included Sections 101 ( ¢) and 201-
(c) which require ERDA to submit an explanation of the allocation
of appropriated funds which details the relationship of that alloca-
tion to the various comprehensive prooram definitions required under
earlier nonnuclear energy R&D acts. The Senate substitute had not
comparable provision.

The conferees adopted the House provisions. This revort should be
made promptlv, but not later than 45 days after the apnropriation is
enacted as indicated in the House report on H.R. 8474. Standard fiseal
vear budeet doenments will not satisfv this reauirement. but, with
necessary expansion, may be used to submit the explanation,

Seetion 311—Central Source of Information

Seetion 311 of the Conference Report adds a new section 18 to the
Federal Nonnuclear Energy Research and Development Act of 1974.
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A similar provision was included in the House-passed version, but
not in the Senate bill. The new provision has been modified by the
Conferees. ) .

The new provision directs ERDA to promptly establish and main-
tain a central source of information on energy resources and technol-
ogy in furtherance of ERDA’s R&D mission under the 1974 Act, other
than data on proved and other energy reserves. The primary objective
of the provision is to give ERDA a better and more accurate energy
data base on which to make decisions concerning its R&D mission.
Where necessary, ERDA is authorized to acquire proprietary and
other data by negotiated purchase or by donation, but not by con-
demnation.

Section 309—C oordination

Provision has been made in the amendment directing the Admin-
istrator to be aware of other federal programs and to thereby minimize
unnecessary duplication. The conferees recognize that different agen-
cies look at given areas of research from diverse points-of-view, and
that therefore, no single agency should have exclusive juris-iction. At
the same time, it is certainly important that the Administrator recog-
nize the expertise built up in certain agencies, and not attempt to
duplicate unnecessarily this expertise.

Section 316—Environment and Safety

In establishing ERDA, it was the intent of Congress that the agency
should have the authority to carry out whatever research is necessary
to a comprehensive approach to energy research, development and
demonstrations. Where relevant research programs of other agencies
were not transferred to ERDA, it was the intent of the Conpress that
ERDA have the authority to undertake work which was not being
accomplished under the ongoing activities of other agencies. ERDA,
however, was cautioned not unnecessarily to undertake work which
could be accommodated by utilizing the expertise and resources of
other agencies.

There are many areas where work of this nature is not being done
at all or not being done in a manner adequate to support ERDA’s
overall mission. ERDA has authority to do this work. This section
directs that ERDA do it.

Specifically, we find it extremely important that ERDA be involved
in a program of environment and safety research related to the poten-
tial impacts of all nonnuclear fuels, and while we recognize that the
Nonnuclear Act provided that program authority. the importance has
been further emphasized by authorization of $5 million specifically for
fossil fuels for this purpose.

D. OPPOSITION TO SECTIONS 102 AND 103 BY REPRESENTATIVE
KEN HECHLER

Representative Ken Hechler, although he signed the conference
report on the part of the House, emphasized that he is strongly opposed
to two sections of the conference recommendation which were not in
the bill passed by the House on June 20, 1975—Sections 102 and 103.
He opposes Section 102 which establishes a new program, using the
public lands free of any bonus, rent, or royalty, for the demonstration
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of production of oil from shale by in situ methods. He also opposes
Section 103 which establishes a new $6 billion loan guarantee pro~ram
to provide financial assistance to private industry to build synthetic
fuels and other commercial demonstration plants.

E. RESERVATION TO SECTION 102 AND 103 BY GECRGE E. BROWN, JR.

Representative George E. Brown, Jr., although he signed the Con-
ference Report on the part of the House, emphasized that he did so
with the reservation that the House should have the opportunity to
work its will by separate vote on Sections 102 and 103,

F. RESERVATION TO SECTIONS 102 AXND 103 BY BARRY M, GOLDWATER, JR.

Representative Barry M. Goldwater, Jr., although he signed the
Conference Report on the part of the House, emphasized that he did so
with reservations about enacting at this time Sections 102 and 103, the
two major new sections added by the Senate, and the additional reser-
vation that the House should be allowed to have a separate vote on
each section.

MaxacERs FOR THE NoNNUCLEAR PORTION OF THE JOINT STATEMENT

Hexry M. Jackson,
Frank CuaurcH,
J. BEnxETT JorNsTON, JT.,
Froxp K, HaskeLL,
Jorx GLENN,
Papr J. Fannin,
Crirrorp P. Hansex,
Jim A. McCrure,
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Mixe McCormack,

Georce E. Brown, Jr.,

CHarues A, MosuEeg,

Arvemonzo Brri,
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NUCLEAR

The managers on the part of the House and Senate at the conference
on the disagreeing votes of the two Houses on the amendments of
the Senate to the bill (H.R. 3474) to authorize appropriations to the
Energy Research and Development Administration in accordance with
Section 261 of the Atomic Energy Act of 1954, as amended, Section
305 of the Energy Reorganization Act of 1974 and Section 16 of the
Federal Nonnuclear Energy Research and Development Act of 1974
and for other purposes, submit the following joint statement to the
House and the Senate in explanation of the effect of the action agreed
upon by the managers and recommended in the accompanymng con-
ference report: .

The Senate amended the House bill to increase the operating ex-
penses portion of the ERDA budget for fiscal year 1976 by $114,616,-
000 and by $13,106,000 for the transition quarter. The increases for the
most part are as set forth in a formal amendment to the ERDA budget
which was submitted to the Congress on July 25, 1975. The ERDA
amendment was anticipated by the House in its action accepting an
amendment offered by Mr. McCormack which had the effect of re-
programming $71.2 million which in the original ERDA budget sub-
mission would have been used for the Liquid Metal Fast Breeder Re-
actor program. The substance of that amendment was preserved in the
Senate amendment. Although the Senate amendments do not include
language in the bill limiting the Liquid Metal Fast Breeder Reactor
and Clinch River Breeder Reactor programs to specific authorization
levels, they do reflect the reduction of $71.2 million in these programs.
This reduction is identical to that included in the formal budget
amendment submitted to the Congress on July 25, 1975. Hence, the
funding restrictions apply to those programs and there is no need for
the limiting language in the bill as passed by the House.

Most of the increases in the ERDA budget amendment relate to pro-
grams which were considered and in some instances were emphasized
by the Joint Committee during the authorization hearings. The in-
creases are primarily in the areas of (1) $99.5 million for increased
electric power cost for the operation of the gaseous diffusion plants,
(2) $1.9 million for upgrading the safeguards for the protection of
special nuclear materials, and (3) $91.9 million for an expanded re-
search and development program, particularly as related to the nu-
clear fuel cycle and light water reactor technology.

An item deleted by the Senate from the July 25, 1975, budget amend-
ment is $4 million for fiscal year 1976 and $1.3 million in the transition
quarter for conceptual design efforts related to a proposal for a private
enrichment facility. This subject is being considered in a separate
legislative proposal submitted by the Administration (S. 2035 and
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H.R. 8401) which is receiving careful and comprehensive considera-
tion. The Senate amendment would not allow any funds to be used for
conceptual design work with one of the prospective private partici-
pants. The funds remain available to be used in research and develop-
ment efforts, independent of those related to private entry into the
uranium enrichment business, such as in the area of reprocessing of
used nuclear fuel from commercial power reactors, as well as preparing
for the contingency in the event the initial additional enrichment
capacity would have to be provided by the Government.

The Senate amendment includes an increase of $1.4 million for the
Molten Salt Breeder Reactor program and $8 million for the Light
Water Breeder Reactor program which are deemed by the Joint Com-
mittee to be important backup breeder programs. KRDA sought to
include these amounts in the July 25 budget amendment, but was over-
ruled by the Office of Management and Budget.

The House recedes.

The Senate amended Section 101(b) (15) of the bill to increase the
authorization for capital equipment by $650,000 for fiscal year 1976
and Section 201(b) (8) to increase that authorization by $60,000 in the
transition quarter. The increased amount results from the July 25
budget amendment and would be used for the procurement of admin-
istrative equipment such as typewriters, calculators, ete,, needed to
meet, the requirements of ERDA offices.

The House recedes.

The Senate included an amendment which would authorize $25 mil-
lion for a line item construction project for a new Government-owned
uranium enrichment production facility at an undetermined location,
Section 101 (b) (8), Project 76-8-g. '

The purpose of this amendment is simply to provide for the con-
tingency in the event the Government has to build the next increment
of uraninmn enrichment capacity. The authorization does not in any
way mean that such a contingency will in fact become a reality. The
Administration’s proposal for private enterprise to build the next in-
crement of capacity is a matter which is yet to be decided by the Con-
gress. The authorization simply means that ERDA would be prepared
to proceed if ultimately it is decided that the Government should pro-
vide the next increment of uranium enrichment capacity.

The House recedes.

The Senate added $3.1 million for a water control and recycle proj-
ect at Rocky Flats, Colorado, Project 76-9-d in Section 101(b) (9),
and $32.8 million for construction project to upgrade the saferuards
and security at several ERDA installations, Project 76-14 in Section
101(b) (14). These increases were proposed in the July 25 budget
amendment.

These programs are in the interest of assuring that the Govern-
ment’s programs in the nuclear area are carried out in a manner
which is compatible with appropriate environmental and safety con-
siderations. Among other things, there must be assurance that nuclear
material will not be stolen or otherwise diverted for any unauthor-
ized use.

The bill reported by the Joint Committee and passed by each House
includes funds for new radioactive waste storage tanks at the Gov-
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ernment’s Savannah River and Richland sites. The Joint Committee
has recently reecived correspondence on these new tanks and on a
calcined solids storage addition at the Idaho National Engineering
Laboratory (AEC Construction Project 74-1-c). The Joint Com-
mittee agrees that these facilities for short-term shortage of radio-
active waste are not required to be licensed by the Nuclear Regulatory
Commission. This does not, of course, reduce in any way the responsi-
bility of ERDA to assure that all storage of radioactive waste must
be completely acceptable from the standpoint of the public health
and safety and the protection of the environment. The Joint Com-
mittee expects the Administration to make timely plans for the per-
manent storage of the wastes which will be contained in these tanks.
[ The letters on the subject follow :]

U.S. ENXERGY RESEARCH AND DEVELOPMENT ADMINISTRATION,
Washington, D.C., November 26, 1975.
Hon. Jor~ O. Pasrore,
Chairman, Joint Committee on Atomic Energy, Congress of the
United States.

Drar Mr. Cuaamryax: Qur November 20, 1975 letter on waste stor-
age facilities provided the Committee with ERDA’s response to &
November 12, 1975, letter from Senators Jackson and Ribicoff. The
paragraph in our letter which discusses the calcined solids storage
addition at the Idaho National Engineering Laboratory should be
changed as follows: “The above discussion also applies to the calcined
solids storage addition at the Idaho National Engineering Laboratory
(AEC Construction Project 74-1-¢) which was not referred to in the
November 12 letter.”

The changed paragraph more clearly reflects the project history in
that, as JCAE and Congressional Appropriations Committees were
notified by letters dated May 16, 1975, additional funds for 74-1-c
were required and ERDA was reviewing alternatives to provide the
necessary funding. Since that time, additional funds have been pro-
vided from within ERDA availability.

Sincerely,
F. P. BARANOWSKT,
Director, Division of Nuclear Fuel Cycle and Production.

U.S. Exercy RESEARCH AND DEVELOPMENT ADMINISTRATION,
Washington, D.C., November 20, 1975,

Re: Additional High-Level Waste Storage Tanks, Richland, Washing-
ton, (ERDA Construction Project 76-6-b); Additional High-
Level Waste Storage Tanks, Savannah River Plant (ERDA. Con-
struction Project 76-6-a)

Hon. Joux O. Pasrore,

Chairman, Joint Committee on Atomic Energy, Congress of the
United States, Washington, D.C.

Drsr Mr. CuamMax: By letter dated November 12, 1975, copy
attached, Senators Jackson and Ribicoff advised me of their concern
that the above referenced facilities be licensed by the Nuclear Regula-
tory Commission in accordance with section 202 of the Energy Re-
organization Act if they were intended to be utilized for long-term
storage of high-level radioactive wastes.
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I am enclosing our response which attempts to make clear that
ERDA does not plan to rely on these facilities for long-term storage,
i.e., 20 years or more and therefore does not consider that these facili-
ties are required to be licensed by NRC.

The above discussion also applies to the calcined solids storage addi-
tion at the Idaho Nuclear Engineering Laboratory (AEC Construc-
tion Project T4-1-c), additional funds for which were requested in
ERDA’s fiscal year 1976 authorization request but which was not re-
ferred to in the November 12 letter.

If you would like any further information on this matter, please
let us know.

Sincerely,
Avrrep D. STARBIRD,
(For Robert C. Seamans, Jr.,
Administrator).
Enclosure.

U.8. E¥eEreY RESEARCH AND DEVELOPMENT ADMINISTRATION,

, Washington, D.C., November 20, 1975.
Hon. Hexry M. Jacksox,
Committee on Government Operations,
U.8. Senate, Washington, D.C.

Dear Senaror Jackson: We are pleased to respond to the Novem-
ber 12, 1975 letter from Senator Ribicoff and you regarding the pro-
posed new waste tanks at our Savannah River and Richland sites. An
1dentical reply is being sent to Senator Ribicoff. These tanks are re-
quired to continue our existing programs for the safest containment of
existing and future high level radicactive waste from the chemical
processing plants at Savannah River and Richland.

The ERDA waste management program, as discussed with Con-
gress on many occasions, provides for the interim (i.e., short-term)
storage of waste in a retrievable form until a suitable long-term dis-
posal process or processes for the very large quantities of waste at the
Savannah River and Richland sites have been developed and adopted.
Several alternatives are under active consideration at this time. Upon
selection of the optimum long-term storage method or methods, the
waste would be processed as necessary and transferred to a long-term
storage site or stored at a site analogous to a Retrievable Surface Stor-
age Facility proposed for commercial wastes until a long-term site
has been made ready.

We would expect to use the planned tanks only until ERDA can
implement an approved plan for the long-term storage of the wastes.
It is presently anticipated that facilities for long-term storage will be
available between 15 and 20 years after construction of the tanks in
question has been completed. This period of between 15 and 20 years
after construction is complete will allow time to develop the disposal
processes, budget for new long-term storage facilities, undergo the
licensing procedures which would be required under section 202 of the
Energy Reorganization Act and construct and startup such long-term
storage facilities,
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Thus, we plan to utilize the new waste tanks at Savannah River and
Richland for less than 20 years. Accordingly, we would consider that
such tanks would not be for “long-term storage” within the meaning of
subsection 202(4) of the Energy Reorganization Act of 1974, and
would not be subject to licensing. .

The above discussion also applies to the calcined solids storage addi-
tion at the Idaho National Engineering Laboratory (AEC Construe-
tion Project 74-1-¢), additional funds for which were requested in
ERDA'’s fiscal year 1976 authorization request.

In summary, our planning on waste management reflects the need to
store wastes in tanks (Savannah River or Richland) or stainless steel
storage bins (Idaho National Engineering Laboratory) for an interim
period to provide the necessary lead time to develop and implement a
long-term disposal solution. Implementation of the long-term disposal
method will follow the licensing procedures.

Sincerely,
Ropert C. SEamaxs, Jr.,
Administrator.

U.8. Exerey RESEARCH AND DEVELOPMENT ADMINISTRATION,
Washington, D.C., November 20, 1975.

Hon. Asrasam A. RiBICOFF,
Chairman, Committee on Government Operations,
U.8. Senate, Washington, D.C.

Dear Mr. Cramrmax: We are pleased to respond to the November
12, 1975 letter from Senator Jackson and you regarding the proposed
new waste tanks at our Savannah River and Richland sites. An iden-
tical reply is being sent to Senator Jackson. These tanks are required
to continue our existing programs for the safest containment of exist-
ing and future high level radioactive waste from the chemical proc-
essing plants at Savannah River and Richland.

The ERDA waste management program, as discussed with Congress
on many occasions, provides for the interim (i.e., short-term) storage
of waste in a retrievable form until a suitable long-term disposal
process or processes for the very large quantities of waste at the Sa-
vannah River and Richland sites have been developed and adopted.
Several alternatives are under active consideration at this time. Upon
selection of the optimum long-term storage method or methods, the
waste would be processed as necessary and transferred to a long-
term storage site or stored at a site analogous to a Retrievable Surface
Storage Facility proposed for commercial wastes until a long-term
site has been made ready.

We would expect to use the planned tanks only until ERDA can
implement an approved plan for the long-term storage of the wastes.
It is presently anticipated that facilities for long-term storage will
be available between 15 and 20 years after construction of the tanks
in question has been completed. This period of between 15 and 20 years
after construction is complete will allow time to develop the disposal
processes, budget for new long-term storage facilities, undergo the
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licensing procedures which would be required under section 202 of
the Energy Reorganization Act and construct and startup such long-
term storage facilities. .

Thus, we plan to utilize the new waste tanks at Savannah River
and Richland for less than 20 years. Accordingly, we would consider
that such tanks would not be for “long-term storage” within the
meaning of subsection 202(4) of the Energy Reorganization Act of
1974, and would not be subject to licensing. ) .

The above discussion also applies to the calcined solids storage addi-
tion at the Idaho National Engineering Laboratory (AEC Construc-
tion Project 74-1-c), additional funds for which were requested 1n
ERDA’s fiscal year 1976 authorization request.

In summary, our planning on waste management reflects the need
to store wastes in tanks (Savannah River or Richland) or stainless
steel storage bins (Idaho National Engineering Laboratory) for an
interim period to provide the necessary lead time to develop and 1m-
plement a long-term disposal solution. Implementation of the long-
term disposal method will follow the licensing procedures.

Sincerely,
- Arrrep D. StArsIRD,
(For Robert S. Seamans, Jr.,
Administrator).

U.8. SENaTE,
ComymrrtEE oN GoOVERNMENT OPERATIONS,
Washington, D.C., November 12, 1975.
Dr. Roresr C. SEaMaNs. J1., . .
Administrator, Energy Research and Development Administration,
Washington, D.C.

Dear Dr. Seamans: Recently, the staff of the Government Opera-
tions Committee received inquiries with respect to the legislative in-
tent, of Section 202(4) of the Energy Reorganization Act of 1974, as
it was reported by the Subcommittee on Reorganization, Research and
International Organizations and sustained unchanged through final
passage and enactment. )

According to Mr. Stephen Greenleigh of the ERDA. General Coun-
sel’s Office, these inquiries were intended to help determine whether
NRC should have licensing authority over six new double-walled tanks
for storage of high-level radioactive wastes to be built by ERDA at
Hanford, Washington, and four such new tanks at Savannah River,
Georgia. )

M;g Greenleigh was provided with a transeript of the Subcommit-
tee’s mark-up of Sec. 202, and was shown thp only direct reference to
paragraphs (3) and (4) pertaining to the licensing of waste storag}e
facilities, in which Mr. Dan Dreyfus, explaining Senator Jackson’s
amendment to the other Senators, said : )

“And in the waste storage facilities, the intent here would be that
new waste storage facilities would be licensed whether their wastes
come from licensed reactors or whether they come from ERDA op-
erations, all high level waste facilities which are new facilities which
require licensing. Again, that goes slightly beyond the material in the
draft bill.”

»
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We wish to make clear that it was our intent that any new con-
struction of waste-storage facilities by ERDA, including those built
according to an existing design, shouf,d be licensed by the NRC.

As stated in the Committee report : )

Paragraphs (8) and (4) provide . . . the authority and responsi-
bility for licensing and related regulation of retrievable surface stor-
age facilities and for other facilities for high-level radioactive wastes
which are or may be authorized by the Congress to be built by ERDA
or with ERDA financial assistance for long-term (tens to hundreds
of years) storage for such radioactive wastes generated by the Ad-
ministration or to which present high-level radioactive wastes may be
transferred by the Administration in the future. It is not the intent
of the committee to require licensing of such storage facilities which
are already in existence or of storage facilities which are necessary
for the short-term storage of radioactive materials incidential to
ERDA’s R&D activities.

The Senate-House Conference Report noted that the Senate
language had been retained for Sec, 202 (3) and (4).

Inasmuch as the facilities to be built are “new” facilities, will have
a projected useful life of about 30 years and will be used for the
transfer from deteriorating tanks of present high-level radioactive
wastes from ERDA non-R&D programs, we believe that these new
facilities should be licensed as intended under Sec. 202(4).

We know that you share our deep concern that the strictest design
standards be applied to ensure the safe, long-term storage of these
extremely toxic nuclear waste products.

We are sending an identical letter to Chairman Anders.

Sincerely,
ABe RisIcorr.

. Hexnry M. Jackson,
The House recedes.

Section 106 “Recession” as passed by the Senate includes two addi-
tional projects (75-5-e and 75-5-f) in the area of high temperature
gas reactors. These rescissions were requested by ERDA in its July 25
ERDA budget amendment,

The Joint Committee strongly endorsed the Government’s involve-
ment in the high temperature gas reactor program when it originally
authorized these two projects. The funds authorized were limited,
however, only to those required for architect-engineering services and
the procurement of long lead-time components and equipment. ERDA
has now informed the Joint Committee that the total estimated cost
for these projects has substantially increased and that a significantly
different research and development program may be required which,

among other things, may include the possible elimination of one or
both of these projects.

The House recedes.

The Senate added a Title V to the bill which imposed restrictions
on the air transportation of plutonium wuntil ERDA has certified to
the Joint Committee on Atomic Energy that a safe container has
been develoned and tested which will not rupture under crash and
blast testing equal to the crash and explosion of high-flying aircraft.
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Exemptions for shipment of plutonium involving the national secu-
rity, medical applications, and the need for rapid transport are n-
cluded in the title.

The House recedes.

The Senate included a new Title VI to the bill which would include
Roane and Anderson Counties, Tennessee, in the Atomic Energy Com-
munity Act of 1955, as amended. This amendment is the product of
extensive hearings which the Joint Committee on Atomic Energy held
in Oak Ridge in May of tnis year. Under this amendment, Anderson
and Roane County, Tennessee would be eligible to receive assistance,
as authorized by the Administrator of ERDA, until June 30, 1986.

The House recedes.

RESERVATION TO SECTIONS 102 AND 103 BY
BARRY M. GOLDWATER, JR.

Representative Bar .
ry M. Goldwater, Jr., although he signed the
goor‘gzience Report on the part of the Iiousé, emphasized th&%:n he did
the two reservations about enacting at this time Sections 102 and 103,
major new sections added by the Senate, and the additional

gziim;:ﬁgél;hat the House should be allowed to have a separate vote on
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