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HTIGHLIGHTS

During 1976, Superior 0il Company Will Complete Tests of a 20
ton/hour Pilot Model of its Multiple Minerals 0il Shale Process

Ben Weichman, Manager of 0Oil Shale Development for Superilor,
sald construction of a 20,000-ton-per-day module on Superior's
property west of Meeker, Colorado, on the north rim of the Piceance

Creek basin, is the next scheduled step.

Before taking that step, Superior must see consummation of its
proposed land exchange with the Bureau of Land Management in order
to block up its holdings. Superior's map shows about 11 square
miles of shale lands which are shaped roughly like "an old steam
locomotive westbound minus its front wheels and cowcatcher."
cuperior's proposal to the BLM would swap the smokestack and boiler

-- 2.571.51 acres -- for 1769.78 BLM acres mostly under the "rear
wheels." Of these, 1520 acres are on the south and southwest of
Superior's holdings. An exchange would close the windows in the

locomotive's cab, about 250 acres of which is non-0il shale land
suitable for the plant and processing site. (See March 1974 Syn-
thetic Fuels, p. 2-53 and Cameron Engineers o0il shale ownership
map ) .

Surface values are of secondary importance. Of major impor-
tance are the minerals nahcolite, dawsonite and kerogen, with the
crux of the matter being the quantity of recoverable minerals 1in
place on the land offered by Superior compared to the land sought
from BLM. In this area the o0il shale contains significant deposits
of nahcolite, a naturally occurring sodium bicarbonate, and other
sodium salts, most notably, dawsonite, which contains recoverable
alumina as well as sodium.

In late February, the U.S. Geological Survey delivered a pre-
liminary mining report assessing the recoverable resources on the
two tracts. It does not appear favorable to Superior. While in
total, Superior 1is giving more land than it is asking, the USGS
estimate of the recoverable minerals indicates the trade would be
unfavorable to the government.

In total resources in place, Superior is offering about 2.5
billion barrels of shale oil for 2.5 billion; about 99 million tons
of nahcolite for 206 million and 164 million tons of alumina for
110 million tons. ©Surface values are not figured in the USGS re-
port.

Mining intervals considered for the selected and the offered
lands were all 25 GPT or greater in oil content. Consldering re-
coverable minerals from this grade of shale, the USGS estimated the
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HRIGHLIGHTS

recoverables from the selected BLM land at 317 million barrels of
shale o0il, 27 million tons of nahcolite, and 9.8 million tons of
alumina. The offered land contains 225 million barrels of shale

0il, 12.5 million tons of nahcolite, and 9.8 million tons of alumina.
With 20 gallon shale as the cutoff, the recoverables on the of fered
land climb to 412 million barrels of shale oil, 19 million tons of
nahcolite, and 12.6 million tons of alumina. (This late breaking
development is not further reported in this issue).

Phoenix Canada Submits Plan for Nuclear In Situ Recovery Test in
Alberta 0il Sands

Phoenix Canada 0il Company Ltd. has submitted a plan to the
Alberta 0il Sands Technology and Research Authority to detonate a
10-kiloton nuclear device approximately 1,200 feet underground 1in
the Athabasca o0ll sands.

This particular permit application was one of 21 which have
been filed seeking government funding for oil sands energy projects.
AOSTRA is expected to release the project selections for federal
money sometime in April.

The four-phase nuclear in situ project proposed by Phoenix
Canada 1s described in the 0il Sands section of this report be-
ginning at page 3-4.

Japanese Form 0il Sands Firm

The Japanese fovernment and Japanese corporations have formed
a 0il sands investment firm. The firm will commit $12 million to
an in situ project with Canadian companies in hopes of receiving
half of the oil produced. (The oil sands consortium and the scope
of the project are discussed on page 3-6).

Asphalt Ridge In Situ Tar Sands Recovery Experiment Completed

The ERDA's Laramie Energy Research Center's first in situ oil
sands experiment has been completed. Preliminary results from the
one month burn were described by LERC Engineers as disappointing.
7ull analysis of the data from the experiment is underway. (A full
description of the experiment starts on page 3-1).

USSR 0il Shale Technology Offered for Licensing in the U.S.

The Resource Scilences Corporation has made arrangements with
the Soviet agency V/0O Licenslingtorg to make available for license
in the United States a Russian oll shale retorting technology. RSC
sponsored a meeting in Tulsa 1in December, 1975, to which representa-
tives of U.S. companies were invited to listen to a presentation

A-2



HIGHLIGHTS

by Soviet officials and to receive details of the licensing pro-
gram. The meeting details are discussed at page 2-1 and the USSR
01l shale presentation is reproduced in the Appendix, beginning at
page 5-1.

Detailed Development Plan (DDP) for Federal Prototype 0Oil Shale
Lease Tract C-b Presented to Area 0il Shale Supervisor

The final DDP is a pessimistic document, as was the draft,
especially since its preparation the C-b project lost two of 1its
four partners. The development schedule outlined in October, 1975,
is little changed.

The future of the lease and of shale oil production from the
tract 1s in considerable doubt. Abandonment of the lease is a
possibility, but according to Robert Meeker, manager of development
and technology for Shell 0il Company, the operator of the lease,
there 1s little chance the lease will be aiandoned before April 1,
since all four of the original partners are committed to make the
third lease payment on that date.

But Shell and i1ts remaining partner, Ashland 0il face a major
decision in the ensuing year, and indications are that the decision
may be made in November 1976. 1In the meantime, the endeavor has
been named Roxana Shale 011 Company.

A cummary of Meeker's remarks made in connection with the
filing of the DDP will be found on page 2-26.

Two Milestones, One Technological and One Political, Have Been
Passed by Occidental 0il Shale, Inc., a Subsidiary of Occidental
Petroleum

Occildental apparently has successfully ignited and is continu-
ing its burn on the No. 4 modified in situ retort on the D. A.
Shale property northeast of De Beque, Colorado. The firm was
granted a specilal use permit for a greatly enlarged mine waste
disposal pile. The No. 4 retort is about 120 x 120 x 270 feet.
Occlildental considers it a commercial-size unit.

Donald Baeder, executive vice president for Research and
Development, said, Occidental has spent five years and over $30
million on its in situ project.

Details of Occidental's plans and operations begin on page 2-20.
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Unitization of 29 separate State 0Oil Shale Leases Totaling 14,608
Acres, Held by The 0il Shale Corporation in Uintah County, Utah,
Approved by the Utah Land Board

Charles R. Hansen, director of the Utah Division of State
Lands, said the unitization agreement is the first ever approved
by the state for oil shale.

The 29 leases comprise five unconnected tracts combined to
from the Sand Wash Unit. The unit 1s scattered over an area eight
miles wide and 12 miles long wherein 25 gallon per ton shale varies
from 50 to 80 feet in thickness and overburden averages 2,000 feet.

The agreement continues until December 31, 1983 and requires
TOSCO to spent a minimum of $8 million in environmental and engineer-
ing studies by 1984.

A review of the agreement beings on page 2-21.

The Added Cost for a Modular Approach in Commercialization of the

TOSCO II Process Would be $71 Million, Not Counting the Effects of
Inflation

That was the estimate given 1in a paper on shale o0il production
costs which was presented at the American Chemical Socliety Symposium
on the Commercialization of Synthetic Fuels held on February 1-3 at
Colorado Springs, Colorado. R. Glenn Vawter, a TOSCO vice president,
presented the paper.

The estimated cost of a 50,000 BPD plant using the TOSCO II pro-
cess in all equity September 1975 dollars was $960 million. The
modular development step would boost this to $1.031 billion.

"We anticipate only modest scale-up costs because the TOSCO-
IT process has been extensilvely tested in a 25-ton-per-day pilot
plant and in a 1,000-ton-per-day semi-works plant and the results
from the two levels of operation correlate well," Vawter said.

The modular approach to shale development is advocated by
Colorado Gov. Richard Lamm, ostensibly for environmental and socio-—
economic reasons. TOSCO has several operations in Colorado.

A summary of Vawter's remarks and cost estimate tables begins
on page 2-36.
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Six Carloads (300 tons) of mine run Antrim Shale From Michigan .
Were Delivered to the Laramie Energy Research Center For Retorting
Tests

The shale was quarried from extensive Devonian Era deposits
near Alpens, Michigan, by Huron Cement Company. Detalls of LERC'S
planned retorting experiments begin on page 2-7.

An Open Pit Mining Operation Starting on Federal Prototype Oil
Shale Lease C-a Could be the Start of Long-Term Operations That
Could Recover up to 100 Billion Barrels of 01l

This was one of the potentials discussed by Rio Blanco 0il
Shale Project officials at a February 11 quarterly government ad-
ministrator's meeting in Denver.

The potential of open pit mining of the deep thick 01l shale
deposits of the Piceance Basin has often been discussed, but this
time, the discussion was in connection with a planned mining opera-
tion on which considerable cash has already been spent. The Rio
Blanco project plan to mine the C-a tract by open pit method. Be-
yond the limits of the lease tract, Rioc Blanco officials point out,
it would be feasible for future mining operations to continue to some
10 miles north and 15 miles east of the present C-a boundaries.

The final decision on mining of the C-a lease as planned de-
pends on Congress which must authorize off-site disposal of over-
burden and spent shale. Off-site disposal along with off-site pro-
cessing facilities is dimperative for open-pit mining and optimum
recovery of the o0il in place. 01l recovery 1is estimated at only
15 per cent 1f the shale is mined by room and pillar methods while
recovery of 70 per cent is anticipated by open plt mining.

Rio Blanco plans modular development of the tract with con-
struction of the first retort planned to start in mid-1977. A
review of current planning for C-b development begins on page 2-30.

Sierra Club vs. Morton Lawsuit Will Be Reviewed By U.S. Supreme
Court

On January 12, 1976, the U.S. Supreme Court announced that it
would hear arguments on the Sierra Club vs. Morton lawsuit which
has halted federal coal development on the Great Plains. The court
repealed an injunction placed on four mining companies by a lower
federal court. The Interior Department has approved the mining
plans for the four companies' Wyoming mines. A brief rundown on
the status of the suilt starts on page 4-34.
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WESCO Receives FPC Rate Increase

An opinion released by the FPC 1n November 1975 revised.con—
ditions for sale of SNG from WESCOS' proposed coal gasificatlion
project. An earlier opinion set the rate at $1.38 per Mcf. Thg
FPC raised the rate to $2.50 per Mef after WESCO appealed the first
ruling. The commission stated that the $2.50 per Mcf was appro-
priate and in the public interest even though 1t does not allow a
full recoupment of costs plus a return on equity as reque§teg by
WESCO. The commission order, as well as a discussion on 1t 1s on

page 4-33.

ERDA Requests Proposals for Coal Gas Demonstration Plants

Requests for proposals were issued in October 1975 for a high
BTU installation and January 1976 for fuel gas plants. The demon-
stration projects are in 3 phases. ERDA will pay 100 percent of
the design and engineering costs and 50 percent of the construction
and plant operation phases. A list of the companies responding to
the RFP and a discussion of the project can be found on page 4-32.

Energy Forecasts Getting Attention

The USBM report entitled "United States Energy Through the
Year 2000 (Revised)" has been released, updating its 1972 report.
It is more pessimistic in its analysis of our energy situation,
and paints a gloomler picture than previous forecasts. (A brief
review of the report begins on page 1-2)

Three Bills Introduced in Congress to Provide Loan Guarantees for
Synthetic Fuels Commercialization/Demonstration Programs

Two bills have been introduced in the U.S. House of Represent-
atives to provide loan guarantees for large scale synthetic fuels
plants. They are H.R. 11916 and H.R. 12112. In the Senate another
measure, S. 2869 has a similar goal, although it does not mention
oll shale per se. All three measures are slightly revised versions
of the ill-fated Section 103 of the ERDA Authorization Bill. Sig~—
nifiicantly, Congressional committees on banking and finance are

assigned the measures. They could pickup considerable support in
the two non-technical panels. (See pp. 1-7 and 1-21)
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STATUS OF SYNFUELS PROJECTS

Underlining denotes changes since December 1975

Principals:

Project Name:

Project

Description:

Details:

Project Cost:

Status:

Principals:

Project Name:

Project

Description:

Details:

Project Cost:

Status:

SYNTHETIC FUELS FROM OIL SHALE

COMMERCIAL PROJECTS

Ashland 0i1, Shell 0il Co.

Roxana Shale 0il Co.

Proposed 50,000 BPD plant on 5,094-acre federal tract C-b; Piceance Creek
basin, Colo.

Rights acquired on bid of $117.8 million at DOI lease sale 2/12/74.
Lease issued 4/1/74 to the above plus Atlantic Richfield Co. and The
0i1 Shale Corp. ARCO and TOSCO announced withdrawal from project on
12/19/75. New partners being sought. Shell 017, operator. announced

12/10/75 that efforts being reduced to minimum required by lease and

development postponed at Teast a year.

Estimated at $923 million
Decision on full development in doubt (See page 2-26)

Detailed Development Plan submitted Feb. 9, '76

* * *

Atlantic Richfield Co., The 0il1 Shale Corp., Ashland 0i1, Shell 0il Co.
Colony Development Operation

Proposed 50,000 BPD plant on 44,000 acres of Dow West fee land north
of Grand Valley, Colo.

Room and pillar mining of a 60-foot horizon producing 66,000 tons of
35 GPT shale daily through TOSCO II retort system. Mining of about
4,100 underground acres anticipated. Water requirement: 10,000 AFY.

Estimated at $1,132 million including $20 mi1lion for community
development

No announced change since development suspended 10/4/74. Draft EIS
covering plant, utility corridor, 196-mile 50,000 BPD pipeline to

LaSal, Utah, and minor land exchanges released 12/17/75. EIS required

only for pipeline right-of-way permit. Ten environmental organizations
filed opposition to issuance of final EIS because project suspended.

Rajlroad spur completion scheduled spring’76. Revegetation, water supply,

Tand exchange, and community planning efforts continuing. (See page 2-13.)

*x % %
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STATUS OF SYNFUELS PROJECTS

Underlining denotes changes since December 1975

Principals:
Project Name:

Project
Description:

Details:

Project Cost:

Status:

Principals:
Project Name:

Project
Description:

Details:

Project Cost:
Status:

B-2

Standard 011 of Indiana, Gulf Qil Corp.
Rio Blanco Qi1 Shale Project

Proposed 50,000 BPD plant on 5,090-acre federal tract C-a, Piceance Creek
basin, Colo.

Rights acquired on $210.3 million bid at DOI lease sale 1/8/74.
Proposed open pit mine for 25-30 GPT shale. Operational by 1979 at
11,000 BPD with later expansion to 50,000 BPD and possibly to
300,000 BPD. Water requirement for 50,000 BPD plant, 11,200 AFY;
60,000 AFY sought for potential 300,000 BPD. Recoverable reserves

4 billion BBL open pit; 1.3 billion BB1 underground. Off-tract
surface site sought for spent shale disposal.

First module of TOSCO II plant and some support facilities, $160 million;
50,000 BD plant on line in 1985, $1 billion 1976 dollars not including
lease payments and environmental studies.

DDP due March '76. House and Senate Interior Committees considering
biTTs authorizing DOI to lease surface rights for disposal. BLM approval
of utility corridor from Rangely including Moon Lake Electric power line
route pending.

Sun 011 Co., Phillips Petroleum Corp.
Utah federal prototype lease U-a

Proposed 50,000 BPD plant in conjunction with tract U-b, Uintah County, Utah.

Rights acquired on $76.6 million bid 3/12/74. Lease let 6/1/74. Room and
pillar mining of 30 GPT shales at rate of 80,000 TPD from 50-60 foot
horizon about 1,300 feet underground. Both TOSCO II and Paraho retorting
anticipated with Paraho processing 80 percent of mine production. Water
requirement 8,250 AFY. Water development contract in negotiation with state.

Construction labor, 1,350; permanent force of 850. Joint development with

adjacent U-b under advisement by DOI. Reserve estimated at 244 million BBL.
Modular development planned.

Estimated to exceed $600 million
DDP to be filed in March '76. Water assurances imminent with state backing.

*x % %



STATUS OF SYNFUELS PROJECTS

Underlining denotes changes since December 1975

Principal: White River Shale 0i1 Corp. (Sun, Phillips and Sohio)
Project Name: Federal prototype lease U-b

Project
Description: Proposed 50,000 BPD plant in conjunction with tract U-a, Uintah: County, Utah
Details: Rights on 5,120-acre tract acquired with $45.1 miliion bid 4/9/74. Lease

issued 6/1/74. Recoverable reserves estimated at 266 million barrels. Room
and pillar mining, processing by Paraho retort probable. By-product of shale
crushing briquetted for Paraho, or processed in TOSCO II retort. White

River water development shared with U-a, Ute Indians, Uinta and Central Utah
water districts, Bureau of Reclamation.

Project Cost: Expected to exceed $600 million

Status: Environmental exploratory work underway. DDP to be filed March '76. Water
development with state help imminent (see page 2-9 and 2-48 in Sept. 75 issue).

Principal: Superior 0il Co

Project
Description: Proposed 50,000 BPD shale and sodium mineral development on 7,000 acres of
private land west of Meeker, Colorado

Details: Mining of 80,000 TPD of 25 GPT shale to yield 50,000 BB shale o0il; 5,000
to 15,000 TPD nahcolite; 3,000 TPD aluminum trihydrate (or 2,300 TPD alumina);
and 3,000 TPD soda ash from underground mine. Underground ore processing
for surface pyrolization in continual feed, circular, traveling grate retort.
Application to Interior for exchange of 2,571 acres Superior land for
1,769 adjacent BLM acres to block up economical unit filed 12/3/73. Spent
shale backfilled in mine. Employment 1,000. Recovery of multiple products
offers economic advantages. Completion of pilot plant work anticipated
mid-1976. Various industries testing nahcolite for scrubbing of stack
gasses and release of test data planned in spring 76.

Project Cost: Expected to exceed $600 million

Status: USGS completing appraisal of mineral values on lands involved in proposed
exchange. Title clearance and environmental impact statement work to
follow: (See page 2-53 in March 74 edition)

* Kk %
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STATUS OF SYNFUELS PROJECTS

Underlining denotes changes since December 1975

Principal:

Project Name:

Project

Description:

Details:

Project Cost:

Status:

Principal:
Project

Description:

Details:

Project Cost:

Status:

B-4

The 0i1 Shale Corp.
Sand Wash Unit

Proposed 75,000 BPD plant on 14,688 acres of Utah state leases in Sand
Wash area near Vernal, Utah

Utah State Land Division approved unitization of 29 state shale leases

totaling 14,688 acres in Sand Wash area south of Vernal. Unitization

agreement requires $8 million tract evaluation by 12/31/84 with minimum

per acre royalty of $5 starting in 1984 and increasing by $5 per acre
annually to a minimum $50 per acre royalty in 1993. Preliminary plans
are to room and pillar mine 75,000 TPD by room and piller from 30 to

40 foot interval 2,000 feet underground. Processing by TOSCO II retort.

About $1 billion
Pre-development environmental and engineering work started (see page 2-21)

Union 0il Co., California

Proposed 7,000 BPD plant on 22,000 acres of private Tand near Grand Velley,
Colo.

Union proposes to use its 'B' retort for a 10,000 TPD feed of 30-35 GPT
shale from a room and pillar mine on the east fork of Parachute Creek.
Processing water requirement 1,500 AFY using Colorado River rights and
intake structure. Eventual site scale-up to 150,000 BPD possible. High
grade reserves hold 2 billion barrels. Needs favorable political and
economic climate to proceed.

Undetermined

Engineering and environmental studies substantially completed for prototype
retorting facility in 10,000 TPD range. Union says it is ready to proceed
with construction when federal economic support is made available and
currently is holding discussions with ERDA about such support,

* * *



STATUS OF SYNFUELS PROJECTS

Underlining denotes changes since December 1975

Principal: Occidental 0i1 Shale, Inc.

Project Name: Logan Wash site

Project

Description: Modified in situ shale 0i1 recovery near DeBeque, Colorado, on D.A. shale tract
Details: Modified in situ with upper and lower level adit. 120' by 120' by 310'

column of 15 GPT fractured shale ignited 12/10/75. Top of column jgnited and
01l rewovered from sump at bottom of column. Gas recycled fer sustained
combustion and temperature control. Present work is scale-up from 30' by
30' by 70' results.

Project Cost: $30 million expended to date

Status: Retort burning with unspecified amount of o0il being produced. No. 5 retort
of similar dimensions being prepared. Garfield County Commissioners approved
1/12/76 permit for increase in mined waste disposal pile from 500,000 to
8.8 million cubic yards. (See page 2-20).

DEMONSTRATION, PILOT OR RESEARCH PROJECTS

Principal: Dow Chemical Co.

Project
Description: Proposed in situ oil and gas recovery near Midland, Mich.

Details: Dow asked ERDA for $42 million for seven-year field evaluation on extracting
Tow BTU gas and liquid products from 200 foot horizon of Antrim shales 3,000
feet underground. Fracturing needed prior to usina forward combustion
process on 9 GPT shales. Reserves extensive,inasmuch of 2/3rds of state
is underlain with shale.

Project Cost: $42 million.

Status: ERDA evaluating proposal. No recent agency action. Laramie Energy
Research Center preparing to retort 300 tons of Antrim Shale in 10-ton
batch retort (See page 2-7).

CAMERON ENGINEERS. INC. B-5
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Geokinetics, Inc.

In situ test in Uintah County, Utah

Test is in NE 1/4 of Section 2, TI4S, R22E. Approved by Utah Board

of 0i1, Gas and Mining on 9/17/75. Test involves explosive fracturing
of shallow 0il shale deppsits followed by in situ retorting by means
of horizontal fire front.

Not revealed
Field work underway. Tight hole.

Institute of Gas Technology and American Gas Association
IGT Project No. IU-4-7, Gasification of Oil Shale

One ton/hour oil shale gasification pilot plant located in Chicago

Pilot plant completed late in 1975. Designed to treat 25 GPT oil shale
from Anvil Points mine in Colorado in one ton/hour non-continuous feed
tests. Tests of 8 and 10-hour duration planned to verify bench-scale
yields of up to 80 per cent conversion of organic carbon to gaseous
products.

$350,000

Start-up difficulties encountered were of a mechanical design nature.
Modifications being made, with completion now scheduled for March '76.

MECCO, Englewood, Colorado

In situ 0il shale project in Uintah County, Utah

MECCO has applied to the Utah 0il, Gas and Mining Board for permit to
conduct test on state lease in Section 16, T9S, R25E, SLM, northeast

of Bonanza, Utah. Test would involve drilling 12 to 32 wells on half-
acre test site, injection of small amount of fuel and oxidant, and burn
underground in a manner similar to a fireflood operation. ATl retorting
at least 200 feet underground.

Awaiting permit from state. Unsolicited proposals offered to industry.

* * %
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Project Cost:

Status:

Principals:
Project

Description:

Details:

Study Cost:
Status:

National Science Foundation, Denver Research Institute

DRI study of environmental effects of spent shales

Study of carbonaceous solid wastes from commercial oil shale operations.
First annual report of 2-year study 1/75 cited properties of polynuclear/
polycondensed aromatics and other constituents, including carcinogenic
potential.

$120,000 NSF grant

Second phase report in preparation. Proposal submitted to NSF for
new grant to continue and extend study to spent shales from other

processes. Work to date has concentrated on spent shale from

TOSCO II process.

National Science Foundation, University of Southern California

Use of bacteria to release kerogen from shale

Investigation by USC researcher of sulfur-oxidizing bacteria for
releasing kerogen from in situ shale bodies.

$120,000 NSF grant

Investigation completed. Final report in preparation.

* ok %

CAMERON ENGINEERS, INC.
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Paraho Development Corp. (Development Engineering, Inc.),
A. G. McKee, Arco, Carter 0il, Chevron, Cleveland Cliffs,
Gulf, Kerr-McGee, Marathon, Mobil, Phillips, Shell, Sohio,
Southern California Edison, Amoco, Texaco, Webb Resources

Paraho Project

Development of direct/indirect retorting processes at Anvil Points
0i1 Shale Research Center near Rifle

Direct combustion of 30 GPT shale attained up to 95 per cent recovery;
8,420 SCF of Tow BTU gas per ton. Operating factor 88 per cent. Low
organic content in spent shale in 56 day test run.

$9 million
Operation on indirect heating mode started 1/11/76 and vias to continue

through 2/18/76 at which time decision to be made on operation by
combination mode. Conclusion of 30-month demonstration project

scheduled for late May 1976.

Paraho Development Corp.

Scale-up of Paraho retort to 42-foot-diameter retort capable of
processing 11,500 TPD of 30 GPT shales to yield 7,300 BPD 1iquids
at Anvil Points. A scale-up of 8 1/2' diameter retort.

$53 million for construction, $23 million for 2 1/2-year test program
Preparation of EIS in progress, completion expected in late 1976.

Site lease extended to 1982. Participants being sought. ERDA

evaluating proposal for government participation.

* % %
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Petrobras (Petroleo Brasileiro, S.A.)

Demonstration plant near Sao Mateus do SUL, Parana, Brazil

Petrosix 2,200 TPD shale retort operating near design capacity to
yield 1,000 BPD o0il 12 MMCF gas and 14 TPD sulfur in series of
demonstration tests. Cost of production about $9 per barrel.
U.S. patent obtained on the process.

50,000 BPD plant being contemplated by Mines & Energy Ministry

The 0i1 Shale Corp. (T0SCO)

Direct gasification of o0il shale at research center near Denver

Serjes of tests with 5 TPD retort using 36 GPT shales and oxygen-steam
gasification in fluidized bed. Preliminary results warrant continued
work.

In progress

U.S. Bureau of Mines, Cameron Engineers, Inc.

Underground mining research studies

Technical phase of 18 month study completed July 1975. Contract
modified to include detailed development plan for underground 011

shale mine in addition to second phase economic analysis of technology

for mining deep, thick bedded shale deposits of Piceance Basin,
Colorado.

DDP due March 15; economic study due July 1976

$340,391 modified contract

CAMERON ENGINEERS. INC.
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Underlining denotes changes since December 1975

Principals: U.S. Bureau of Mines, Fenix & Scisson, Inc.

Project
Description: Modified in situ oil shale study of Piceance Creek basin
Details: Study of modified in situ shale oil recovery from deep, thick bedded

shales of Piceance Creek basin, Colorado. Features conventional mining,
rubbilization of shales and in situ retorting. An 18-month study
from July 1, 1974.

Project Cost: $220,696

Status: Technical phase completed. Preliminary report on economic analysis
due for release about March T, 76. Modification and extension of
contract under consideration.

Principals: U.S. Bureau of Mines, Sun 0il Co.

Project
Description: Study of open pit mining of deep oil shale deposits

Details: Technical and economic analysis of open pit shale mines in Piceance Creek
basin of Colorado. Two-year study due June 1976. Concept is for one
large mine to supply several retorts.

Project Cost: $395,309
Status: First phase completed April, 19753 second phase underway

Principals: Western 0il Shale Corp., Ashland, Chevron, Cities Service, Getty,
Gulf, AMOCO, Shell, Sun, A. G. McKee

Project
Description: Experimental in situ project in Uintah County, Utah

Details: Planning and costing of three small in situ chimneys in 30 GPT and
15 GPT shales fractured by Dupont-designed explosives begun July, 1975.

Project Cost: First phase, $400,000

Status: Final report in preparation. Decision on second phase field testing
expected in spring with field work planned by mid 1976.

* * *
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Principals:
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Project Cost:
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SYNTHETIC FUELS FROM OIL SANDS

COMMERCIAL PROJECTS

AOP Group owned jointly by Petrofina Canada (35%), Pacific Petroleum (35%),
Hudson Bay 011 and Gas Co., Ltd. (19%), and Murphy 011 Co., (11%)

Commercial plant in Athabasca bituminous sands area, Alberta, Canada

Proposed plant to be located on Lease Nos. 12 and 34. Allowable production
will be 122,500 BPCD. Mining - bucketwheel excavators; extraction - hot
water process; upgrading - fluid coking. On-site power plant will use by-
product coke. Initial production scheduled for 1982.

Estimated at $1.7 billion

ERCB approval granted; awaiting provincial approval.
for construction schedule deferral.

Has recently applied

Great Canadian 0il1 Sands, Ltd. owned by Sun 0i1 Co. (97%) and publicly (3%)

Commercial plant in Athabasca bituminous sands area, Alberta, Canada

Plant has been in operation since 1967 on Lease No. 86. Authorized annual
production is 65,000 BPCD equivalent. Mining - bucketwheel excavators;
extraction - hot water process; upgrading - delayed coking. Coker bottoms
are used for power plant fuel. 100,000 TPY of sulfur is being exported and
sold in Italy. Cumulative loss since 1968 is $85 million.

Undisclosed
Operating

Home 0il, Ltd. and Alminex Corp.

Proposed commercial plant in Athabasca bituminous sands area, Alberta, Canada

Proposed plant to be located on Lease No. 30.
103,000 BPCD.
process; upgrading - fluid coking.
Estimated at $2.4 billion

Project shelved; no new development since 1974.

Allowable production is
Mining - bucketwheel excavators; extraction - hot water
Initial production scheduled for 1982.

ERCB approval granted.

* % %
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Underlining denotes changes since December 1975

Principal: Shell Canada Ltd.

Project

Description: Commercial plant in Athabasca bituminous sands area, Alberta, Canada

Details: Proposed plant to be located on Lease No. 13. Allowable production is
100,000 BPCD. Mining - electric draglines; extraction - hot water process;
upgrading - vacuum flash deasphalting. Initial production scheduled for
1980.

Project: $3 billion estimated

Status: ERCB approval granted. Ratification by provincial government awaited.

Principals: Syncrude Canada, Ltd.,a joint venture consisting of Imperial 0il Ltd.,
(31.25%), Canada Cities Service Ltd. (22%), Gulf 0i1 Canada Ltd. (16.75%),
Province of Alberta (10%), Province of Ontario (5%) and the Canadian
federal government (15%)

Project

Description: Plant located on Lease No. 17. Allowable production is 125,000 BPCD.
Mining - electric draglines; extraction - hot water process; upgrading -
fluid coking. Canadian Bechtel, Ltd. is managing contractor. Startup
scheduled for 1978 with initial production of 104,500 BPCD.

Project Cost: Estimated at more than $2 billjon -- Gulf 0il Canada ($335 million),
Imperial 0i1 ($625 million), Canada Citjes Service ($440 million),
the federal government ($380 million), the Alberta government $200 million),
the Ontario government ($100 million).

Status: Project 25% complete; construction on schedule

* Kk %

DEMONSTRATION, PILOT OR RESEARCH PROJECTS

Principals: Arizona Fuels, Inc. and Burmah 0il

Project
Description: Pilot plant on Asphalt Ridge, near VYernal, Utah

Details: Plant will be located on Sohio property about 7 miles south of Vernal.
Extraction unit will be 51 feet high and 6 feet in diameter. Feed will
be Toaded in the top, heated by a gas-fired furnace and bitumen will be
separated in a water filled chamber. The project will be processed at
A-F's Fredonia Arizona, refinery.

Project Cost: $3 million
Status: Start-up is scheduled for 3/1/76
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CAMERON ENGINEERS, INC.

AMOCO Canada Petroleum Ltd.

Experimental in situ recovery project in Athabasca deposit, Alberta, Canada

Location is in section 27-85-8 W4M. Application submitted in October 1968
seeking provincial authority to produce 15 million barrels of crude bitumen
at rates up to 8,000 BPD. This planned sub-commercial in situ project was
to fracture the formation by the patented Hydra-Frac technique and follow up
with a combination forward combustion-water flood procedure known as the
COFCAW process. AMOCO owns patent rights to both processes.

Estimated at $9 million to date

Expansion operations suspended. Established phases of project continuina.

Bingham Mechanical & Metal Products, Inc.

Pilot plant operation at Idaho Falls, Id.

Pilot plant testing being conducted after 3 years of bench-scale tests on
0il sands from Asphalt Ridge, Utah. Plant to produce 2,500 BPD using cold
and solvent processes. A project bottleneck is legal problems in obtaining
process patent.

$1.5 million
Process patent application being prepared

Canadian Javelin Ltd.

Pilot plant in Montreal, Canada

Small scale pilot plant studies beino conducted on Javelin Environmental
Protection 0il Sands System (JEPOSS). Process involves solvent extraction
after pretreatment with infrared radiation. Patent rights obtained throuah
Calgary subsidiary, Bison Petroleum & Minerals Ltd.

Undetermined
Active
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Chevron Standard Ltd.

Experimental in situ project in Cold Lake deposit, Alberta, Canada

Project will be located at 36-61-2 W4 north of Imperial Oil's Lease No.39.
The one well huff-and-puff test began in July 1975. ERCB permit expires
on May 31, 1976.

Undetermined

Active

ERDA, Laramie Energy Research Center

In situ field experiment on northwest Asphalt Ridge, near Vernal, Utah

The site of the reverse combustion test is five miles west of Vernal.
The 1ine drive pattern consists of two rows of injection wells with a
row of producing wells between. Each row contains three wells, the rows
are 60 feet apart and the wells in each row 20 feet apart. First phase
terminated one month after ignition on 12/23/75. Approximately 50 bbls
of oil recovered. Experiment was shut down due to accumulation of heavy
tars in process vessels and cold weather.

$1 million

Analysis of Experimental results underway

Fairbrim Company

Pilot plant near Bowling Green, Kentucky

A chemical extraction process is to be used, however, the exact nature of

the chemical solvent has not been disclosed. Ore wil be obtained from local
deposits and Ashland Qi1 has been contacted about the use of their facilities
for upgrading.

Undetermined
Active
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Guardian Chemical Corp.

Pilot Plant in Hauppauge, New York

The project investigates the feasibility of using a low concentrate salution
of Polycomplex to extract bitumen from 0il sands. The chemical was originally
designed to break up o0il slicks. Pilot plant operates on 400#/hr of feed.
Claim made that process uses only 1/2 the energy of conventional hot water
process and requires only 1/3 the construction costs. Tests being made for
interested companies. New Western 0i1 Sands, Ltd., a subsidiary of Rainbow
Resources, Ltd., has provided the oil sands feed for the tests as well as
financial backing.

Undetermined
Pilot Plant operating

Gulf 0il Canada Ltd.

Experimental in situ project in Wabasca deposit, Alberta, Canada

Project will be located at 6-83-22-W4. Recovery scheme will involve the
injection of steam through 11 wells arranged in three five-spot patterns.
Nine observation wells will also be drilled. The producing formation lies
at a depth of 800 ft. A 50,000 Tb/hr steam generator will be installed.
The 7° API crude product will be processed at Gulf's Calgary asphalt plant.

Undetermined
Active

Imperial 0i1, Ltd.

Experimental in situ recovery project in Cold Lake depesit, Alberta, Canada

Imperial has been conducting steam stimulation tests in the Ethel Lake area
of the Cold Lake deposit since 1971. The exact location is 27-64-3 W4 on
Imrerial's Lease No. 40. In December 1973, Imperial received ERCB approval
for production from the current project from 1,500 to 4,000 BPCD. Imperial
has sold data and ongoing program monitoring rights to five companies. New
project (Leming) uses a 7-spot drilling pattern, whereas the previous project
used a 5-spot pattern. Leming pilot began production in April, 1975,
Fourteen well expansion is underway.

$5.25 million expected to be spent over the next 10 years.
Active



STATUS OF SYNFUELS PROJECTS

Underlining denotes changes since December 1975

Principal: Marconaflo, Inc. (a subsidiary of Marcona Corp.)

Project

Description: Slurry mining project in southern California

Details: Underground mining system uses high pressure water jets to remove ore and

produce slurry which can be pumped to the surface. Process has been suc-
cessfully used in mining uranium ores.

Project Cost: Undetermined
Status: Active

Principal: Murphy 0i1 Company, Ltd.

Project
Description: Experimental in situ recovery project in Cold Lake deposit, Alberta, Canada

Details: The project is located in 13-58-5 WA. Approval was granted for production
of 600 BPCD. Inverted 7-spot pattern being drilled. After each hole is
stimulated by huff-and-puff, steam flood will follow. Another phase is
located at 11-52-4 W4, Hazeldine, is currently being steam soaked to raise
reservoir temperature so as to enter huff-and-puff phase.

Project Cost: Undetermined
Status: A1l wells to be stimulated by end of 1976

Principals: Norcen Energy Resources Ltd., Nippon 0i1 Sands Co. (formerly CIGOL and
Fuyo-Marubeni 011 and Gas of Alberta, Ltd.)

Project
Description: Experimental in situ project in Cold Lake deposit, Alberta, Canada
Details: Norcen will be operator of a $20 million program. A delineation drilling

program is in progress on lease No. 60. If project continues as proposed,
the Japanese firm will get one-half of the expected 10,000 BPCD production
from 1981 to 2007.

Project Cost: $20 million total; $11.25 million by Nippon 0il1 Sands Co.
Status: Drilling in progress
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Principal: Numac 0i1 and Gas Ltd.

Project

Description: Experimental in situ recovery project in Athahasca bituminous sands area, Aberta.
Details: Location is 30-83-6 W4 on Lease No. 72. The project will use a steam

injection technique on a 5-spot pattern. If the pilot plant is successful,
plans are to begin a commercial operation producing 100,000 BPCD.

Project Cost: Undetermined

Status: Active
* % *
Principal: Payette River Mines
Project
Description: Experimental in situ project in Duchesne County, Utah
Details: Corehole data indicates a 500 foot thick zone of 0il saturated dolomite

in Sec 12, T3S, R2W SLM. Depth is between 5,000 and 6,000 feet. Approval
has been granted to begin hot water injection tests. The casing will be
perforated with four perforations per foot from 5,792 to 5,800 feet and
with twa perforations per foot from 5,760 to 5,770 feet. A packer will be
located between these intervals. Hot water will be pumped from the lower
section in the saturation zone and up through the upper section. A ten
foot penetration is anticipated. Success on this test could lead to huff-
and-puff in situ techniques.

Project Cost: Undetermined
Status: Project approval granted by Utah 0il and Gas Conservation Board

Principal: Shell Canada, Ltd.

Project
Description: Experimental in situ project in Peace River deposit, Alberta, Canada
Details: Project located at 21-85-18 W5 on Shell Lease No. 1. Program will involve

24 production wells, 7 steam injection wells, 12 observation wells and 2

fuel gas wells arranged in 7-spot patterns. A two-cycle steam drive process
designed especially for the Peace River site will be used. A four-year steam
injection phase will be followed by a 1-1/2 year production period. Possible
large commercial scheme is being considered.

Project Cost: Total program (9-year) estimated at $85 million
Status: Experimental work terminated; ERCB permit expired 12/21/75

*x % %
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Principal: Tenneco 0il1 and Minerals

Project .

Description: Experimental in situ recovery project in Athabasca deposit, Alberta, Canada
Details: Project is located in 27-96-7 W4 on Tenneco's Lease No. 87 in the Muskeg

River area. ERCB permit has expired. No new activity anticipated.
Status: Inactive

* % %
Principal: Texaco Exploration Canada, Ltd.
Project . .
Description: Experimental in situ recovery project in Athabasca bituminous sands area, Alberta
Details: Project located at 15-88-8 W4 on Texaco's bituminous sands Lease No. 51.

Applications for amendments to original approval has been approved. Project
features a 27-hole program.

Project Cost: $3 million

Status: Active
* % %
Principal: Union 0i1 Company of Canada (87% owned by Union 0i1 Company of California)
Project
Description: Experimental in situ recovery project west of Athabasca deposit, Alberta,
Canada
Details: Union operated under Approval No. 2062 in 21-89-21 W4 in the Chipewyan area.
Project involved a single well huff-andpuff test.
Status: Completed
* % %
Principal: Union Texas of Canada, Ltd.
Project
Description: Experimental in situ recovery project in Cold Lake deposit, Alberta, Canada
Details: Project is located at 20-62-3 W4 in the Ardmore area on Lease No. 56 held by

Union Texas. Production of 500 BPCD is expected from the 16 well formation
using huff-and-puff recovery techniques. Authorized production is 1,000
BPCD.

Status: Active
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Principal: World Wide Energy Company

Project
Description: Experimental in situ recovery project in Cold Lake deposit, Alberta, Canada

Details: World Wide Energy Co. is currently assessing the potential of deposits in the
Fort Kent area of Alberta (Sec. 28, 761). Plans for Phase I of the project
would entail drilling 14 wells on 160-acre spacing to gain reservoir 1qf0rmat1on.
At present, one well is being steamed. The huff-and-puff methoq is being used.
World Wide gained ERCB approval 10/3/75. Production from the single well has
now been achieved at 70 BPD after injection of 20,00 bbls. of steam. Well is
producing no sand is pumping 15 percent water with the oil. Four more wells to
be drilled in 1976.

Project Cost: Undetermined

Status: Production and expansion underway

* % *
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SYNTHETIC FUELS FROM COAL

COMMERCIAL PROJECT

Principals: ANG Coal Gasification Co., and Michigan Wisconsin Pipeline Co. (wholly
owned subsidiaries of American Natural Gas Co.)

Project Name: ANG Coal Gasification Project

Project
Description: Commercial plants - SNG from coal
Details: Overall plans call for four 250-MMCFD gasification plants in west central

North Dakota. First plant planned for start-up in 1981; other plants
scheduled at four-year intervals thereafter. North American Coal Corp.
has dedicated a 3.7 billion ton Tignite reserve to project. State has
awarded a conditijonal water permit for 17,000 AFY from Lake Sakakawea to
serve first plant. C. E. Lummus & Kaiser Engineers are committed to
project thru first plant. Filed for first plant with FPC in March 1975.

Project Cost: Estimated in fall of 1975 constant dollars
Plant - $943 million

Mine - $168 million
Status: Pending FPC certification
* % *
Principal: Burlington Northern
Project Name: Circle West Project

Project
Description: Commercial plant - fertilizer and liquid products from coal.

Details: BN is studying the feasibility of a coal mine and conversion facility to
be Tocated on the Dreyer Bros. Ranch (subsidiary of BN) near Circle,in
McCone County, Montana. Details concerning the type and size of facility
have not been released. BN has filed with the State of Montana for
67,000 AFY of water from Fort Peck Reservoir.

Status: Planning
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Principals: Cities Service -Gas Co. & Northern Natural Gas Co.

Project
Description: Commercial plants - SNG from coal

Details: Joint pursuit of coal gasification in Powder River basin of Montana-Wyoming for
gasification to 1,000 MMCFD SNG in four plants of 250 MMCFD capacity. The de-
dication of 500 million tons of coal by Peabody Coal Co. to the project is con-
tingent on renegotiation of the lease contract with the Northern Cheyenne Indian
Nation (Montana).

Status: Under study

* * %
Principal: Colorado Interstate Gas Co.
Project

Description: Commercial plant - SNG from coal

Details: CIG has a 10-year option on a large block of coal land in Montana from
Westmoreland Resources. Estimated reserves are 300 million tons. CIG has
helped to finance a pilot plant project by Occidental Petroleum's Garret Re-
search. CIG's parent company, Coastal States Gas Corp., is conducting process
and economic evaluations.

Status: No announcements since signing of the 10-year lease option, December 1971
* % %
Principal: Cotumbia Coal Gasification Corp.
Project
Description: Commercial plant - medium BTU gas from coal
Details: Columbia has completed preliminary studies for a facility to provide 700 MMSCFD

of 300 BTU/CF gas for the Lukens Steel Co., Coastesville, Pa. It is proposed
that the Koppers-Totzek coal gasification process be used. The construction
schedule has not been announced.

Project Cost: Estimated at $114 million

Status: Active - pending financing plan
* k *
Principal: Consolidated Natural Gas Co.
Project
Description: Commercial plant - medium BTU gas from coal
Details: CNG has been conducting feasibility studies for a facility to produce between

230 and 330 MMSCFD of 300 BTU/CF gas from bituminous coal for industrial and
utility use. The facility could be located in Ohio, West Virginia or Pennsyl-
vania and may use Koppers-Totzek, Babcock and Wilcox or Texaco gasification

processes.
Project Cost: Estiamted at $120 million
Status: Active
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Consumers Power Co.

Commercial plant - medium BTU gas from coal

Consumers Power proposes to construct a facility to produce 188 MM SCFD of
300 BTU/CF gas from bituminous coal for the Karn generating station (retrofit)
Units 3 and 4, located at Bay City, Michigan. Riley Stoker and Koppers-

Totzek gasification processes are being considered. Consumers
that 1t will respond to ERDA's RFD for a low/medium - BTU coal gasification

demonstration plant.

Estimated at $180 million

Active

E1 Paso Natural Gas Co.
Burnham Coal Gasification Project

Commercial plants - SNG from coal

Initial capacity of complex will be 288 MMCFD with sufficient water and coal
reserves to support ultimate total capacity of 785 MMCFD. Lurgi gasification
technology will be used. Complex site is to be on a coal Tease held jointly
by E1 Paso and Consolidation Coal Company on the Navajo Indian Reservation in
northwestern New Mexico. Application has been made to Bureau of Reclamation
for 28,250 AFY from the Navajo Reservoir. BuRec's Draft Environmental
Statement circulated July 1974. Final FPC rate decision has been deferred

at E1 Paso's request.

Estimated at $1 billion
Pending FPC certification and consumation of coal and water contracts

E1 Paso Natural Gas Co.

Commercial plant - SNG from coal

E1 Paso has announced intentions of building four plants in North Dakota.
Reserves of two billion tons are under lease in Bowman, Stark and Dunn
Counties. First plant scheduled on stream by 1981. E1 Paso recently with-
drew an application for 71,800 AFY from Lake Sakakawea filed with the N.D.
state water commission.

Planning

SYNTHETIC FUELS, MARCH, 1976



STATUS OF SYNFUELS PROJECTS

Underlining denotes changes since December 1975

Principal: Exxon Corp. (Carter 0i1)

Project
Description: Commercial plant - SNG from coal

Details: Carter 0il, a subsidiary of Exxon Corp., is studying the possibility of
constructing a coal gasification plant in northern Wyoming. Carter has
State and Federal Teases in both Sheridan and Campbell counties; however,
the probable location of the plant will be near Gillette, Wyo., in Campbell
County. Also, Carter has an industrial water contract for 50,000 AFY from
the Yellowtail Unit on the Big Horn River.

Project Cost: Project cost - $400-500 million for commercial plant

Status: Planning
* % *
Principals: I1linois Coal Gasification Group - 8 Companies
Project
Description: Commercial plant - SNG from coal
Details: The group consisting of Central I11inois Light Co., Central Illinois Public

Service, Commonwealth Edison Co., I11inois Power Co., Iowa I11inois Gas and
Electric Co., Northern I1linois Gas Co., Peoples Gas Light and Coke Co.,
and North Shore Gas Co., seeks to construct a coal gasification facility in
ITlinois. In January 1976, the group responded to ERDA's RFP for a hjgh BTU
coal gasification demonstration plant.

Status: Investigating feasibility

% Kk *
Principal: Louisiana Municipal Power Commission (LAMPCO)
Project

Description: Commercial plan - low BTU gas from coal

Details: LAMPCO proposes to construct a facility at Baldwin, Louisiana, to produce
78 MM SCFD of 140 BTU/CF gas (115 MW) from bituminous coal and residual oil
for power generation. Economic and engineering studies incorporating the Texaco
coal gasification process have been completed.

Project Cost: Estimated at $62 million
Status: Active
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B-24

Natural Gas Pipeline Company of America a wholly-owned subsidiary of the
Peoples Gas Company

Dunn Center Coal Gasification Project

Commercial plants - SNG from coal

NGPL has received rights to 2.1 billion tons of Tignite from the Nokota
Company under a 20-year lease agreement, Jan. '73, covering 110,000 acres

in Central Dunn County, North Dakota. NGPL has applied to the North Dakota
Water Commission for eventual use of 70,000 AFY of water for both mining

and gasification. First of four planned 250 MMCFD Lurgi plants is currently
envisioned to be operating by 1952 with successive plants following at three-
year intervals, Fluor will be the engineering contractor for the project.
Dames and Moore will be conducting environmental work alse. FPC filing is
planned for early 1976.

Estimated at $1 billion
Planning studies underway

Panhandle Eastern Pipeline Co. and Peabody Coal Co.

Commercial plant - SNG from coal

Capacity is 270 MMCFD.Lurgi gasification methanation processes will be used.
The plant will be located about 15 miles northeast of Douglas, Wyoming.
Peabody has dedicated over 500 MM tons of coal tothe project, from a reserve
located in Campbell County. Coal will be delivered to the plant site by
railroad. Plant start-up is now predicted for the 1980-81 period, at the
earliest. Bechtel and SERNCO are the general and environmental contractors,
respectively, SASOL has been retained as a consultant. The state has issued a
1974 appropriation to take water from the North Platte and permit to construct
a 26,000 acre-foot surface reservoir. Up to 5,000 AFY isapproved from the
existing LaPrele Reservoir which is to be rehabilitated by Panhandle.

Estimated at $1 billion
Design and development is proceeding

* % *
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Principal: South African Coal, 0il and Gas Corporation Limited (Sasol)

Project Name: Sasol II

Project

Description: Sasol II is a commercial project for the manufacture of synthetic motor
fueTs using the Synthol (Fischer-Tropsch) process and employing coal as
basic raw material.

Details: Sasol II will be built on the eastern highveld of Transvaal. Estimated
coal (Tow grade) consumption s 12 miT1ion ton per annum. The facilities
comprise the following plants:

Boiler house

Lurgi gasification

Oxygen

Rectisol gas purification, gasification by-products recovery,

Synthol
Refinery, and gas reforming

Plant capacity is 1.75 million ton per annum of Fischer-Tropsch products,
287,000 tpa tar products, 100,000 tpa ammonia and 75,000 tpa sulfur

Over-all contractor is Fluor Engineers and Constructors, Inc. of Los Angeles

Completion date expected to be March 1981
Project Cost: Estimated mid-1974 at $1.4 billion

Status: Project approved in December 1974. Over-all contractors appointed in
March 1975. Process and detailed design in progress.

Principal: Texaco, Inc.

Project
Description: Commercial plant - SNG or liquid products from coal

Details: Texaco acquired, Oct. '73, rights to coal reserves estimated at 2 billion
tons and certain water rights from Reynolds Metals Co. These reserves are
located near Lake DeSmet in Wyoming on some 37,000 acres. Commercial plant
employing either a gasification or liquefaction process could result. Green
Construction Co. of Des Moines, Iowa has started on a multi-million-dollar
water development system. Completion is expected in 1976. Morrison-Knudsen
Co. will do an engineering study of Texaco's coal, land, and water holding.
Texaco announced, June 1975, that it has contracted with Genge Resources, Inc.
for collection of baseline environmental data and the preparation of an En-
vironmental Impact Assessment. In January, 1976, Texaco, Inc., Natural Gas
Pipeline Co. of America, Peoples Gas Co., Montana-Dakota Utilities Co. and
Pacific Gas and Electric Co., through the joint venture Company - WYCCALGAS
Group, responded to ERDA's RFP for a high-BTU coal gasification plant, pro-
posing the facility be constructed near Texaco's Lake DeSmet holdinas.

Status: Planning studies and water development work underway

* Kk %
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Principals: Texas Eastern Transmission Corp. & Pacific Lighting Corp. formed Western
Gasification Co. (WESCO) to own and operate plant

Project Name: WESCO Coal Gasification Project

Prcject
Description: Commercial plants - SNG from coal
Details: Lurgi gasifiers will produce 250 MMCFD of pipeline quality gas; possible

expansion to 1,000 MMCFD. Plant will be located adjacent to coal reserves
held by Utah International Inc., on the Navajo Indian Reservation in north-
western, N.M. Fluor Corp., did feasibility study and Battelle prepared the
environmental impact statement, Approximately 9.6 million tons of coal per
year, along with sufficient water rights to operate the plant will be pur-
chased from Utah International under terms of a 25-year contract. Gas will
be sold to the Pacific Lighting Service Corp. (75%) and Cities Service Gas
Co. (25%). Construction and mining permits granted by the New Mexico Air
Quality Division on September 27, 1974, and the New Mexico Surfacemining
Commission on July 25, 1974, respectively. FPBC final decision (opinion

No. 728) rendered 4/21/75, amended 11/21/75 after rehearing (Docket

No. CP73-211). Final EIS issued by Bureau of Reclamation 1/14/76.

Project Cost: $852.9 million
Status: Perding FPC certification

Principals: Texas Gas Transmission Corp. and State of Kentucky

Project
Description: Commercial plant - SNG from coal

Details: Texas Gas has acquired from Consolidation Coal Co., a half interest in an
extensive block of coal reserves in the I11inois Basin area. The reserves
are in two parcels. Approximately 3.5 trillion SCF of SNG are recoverable
from the reserve. Texas Gas and the State of Kentucky, through a joint
venture, Ken-Tex Energy Corp. propose a two phase program to develop a coal
gasification complex to be Tocated on the Ohio river in Western Kentucky:
Phase one - 80 MM SCFD demonstration plant by 1980; Phase two - 250 MM
SCFD commercial facility by 1983. Ken-Tex, in response (January, 1976) to
ERDA's RFP for a high-BTU coal gasification demonstration plant, proposed a
$400 million facility utilizing the HYGAS process.

Status: Planning studies underway
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TransCanada Pipelines, Ltd.

Commercial plant - SNG from coal

TransCanada has initiated a study to determine the feasibility of constructing
a 250-MMCFD coal gasification plant in western Canada using Lurgi technology.
Plant location is to be based on evaluation by Lurgi or representative samples
from as many as four west Canadian coal fields. TransCanada has been un-
successful in obtaining NEB approval for inclusion of $8 million in rate base -
resubmission of application is expected.

$8 million for feasibility study and down payment of critical capital equipment
Proposed

UGI, Corp.

Commercial plant - Methanol from coal derived synthesis gas

UGI is planning to construct in Pennsylvania or Ohio a facility using the
Texaco coal gasification process to produce 2500 tpd of methanol from

5000 tpd of bituminous coal. The methanol is anticipated to be marketed as
a utility/industrial fuel or as a chemical feedstock.

Estimated at $300 million

Active
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DEMONSTRATION, PILOT OR RESEARCH PROJECTS

Principals: COGAS Development Company (CDC), joint venture of Consolidated Natural Gas,
FMC Corp., Panhandle Eastern Pipeline, and Tennessee Gas Pipeline

Project
Description: Pilot plant - SNG and synthetic crude oil from coal at Leatherhead, England
Details: Pilot plant facility in Leatherhead has achieved several successful test

runs and is in the final stages of feasibility testing. The plant has a
feed capacity equivalent to 100 tons of coal per day, and is operated

under contract with the British Coal Utilization Research Association.
Future runs are anticipated to be of longer duration and intended to opti-
mize process variables. CDC is also continuing with the assistance of
Bechtel, Inc. to evaluate comparative process alternatives and conduct
preliminary economic and technical evaluations for a larger scale operation.

Project Cost: Initial development program, including pilot plants, estimated at $8.5 million.
Status: Operational

Principals: Commonwealth Edison Co., EPRI, and Fluor Corp. - sponsors

Project
Description: Demonstration plant - gasification turbine test facility

Details: Commonwealth is helping to finance, with assistance from Electric Power
Research Institute, build and operate a plant near Pekin, I11inois close
to its existing power plant. Lurgi gasifier will be used to process 60 T/hr
of coal and produce 120 BTU/CF gas for a 25,000 KW generation unit. A test
facility with commercial size equipment will allow Edison to scale-up the
process to a 500 MW unit. Fluor Corp. has been named contractor for the

operation.
Project Cost: Undetermined
Status: Active
* % %
B-28
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Principal: Conoco Methanation Co., (subsidiary of Continental 0il Co.)
Project
Description: Demonstration plant - methanation of coal gas
Details: Plant was adjacent to and methanated purified gas from the Scottish Gas

Board's Lurgi gasifiers at Westfield, Scotland. Conoco designed the
facilities; Woodall-Duckham constructed the plant. British Gas Council

acted as consultant. 13 companies participated with Conoco. Plant

operated successfully producing high methane gas (95%) at rates of 2.5 MMCFD.

Project Cost: Estimated at $6 million
Status: Methanation tests completed

Principals: Continental 0il Co., and 13 other U.S. companies

Project
Description: Demonstration plant - coal gasification

Details: The three-year test program will involve the modification of a Lurgi gasifier
at the Westfield, Scotland gas plant for operation under slagging conditions.
Conoco will coordinate project and British Gas Corp. will be project operator.
This slagging process was tested on a pilot plant scale during the 1962-64
period by BGC. Advantages claimed for this modification are lower steam
consumption, higher throughput and higher thermal efficiency.

Project Cost: Estimated at $10 million
Status: Operational

Principals: Electric Power Research Institute and the Southern Services Co. - sponsor,
Catalytic, Inc. - contractor

Project
Description: Pilot plant - solvent refining of coal

Details: Plant is on the site of Southern Electric Generating Company's E. C. Gaston
Steam Plant near Wilsonville, Alabama. It was designed, built and is operated
by Catalytic, Inc. The process dissolves coal under pressure in the presence
of a small quantity of hydrogen. Through the use of filters and other sepa-
ration processes, ash content is reduced to about 0.1 percent; sulfur content
can be reduced to as low as 0.3 percent. Plant capacity is 6 TPD. The product
is a clean fuel containing approximately 90 percent of the carbon in the ori-
ginal coal. A 75 day continuous run has been completed.

Project Cost: Total 1975 cost to construct and operate the plant was $11.3 million with
EPRI contributing $7.8 million, Southern Services $3.5 miilion.

Status: Operational
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B-30

EPRI - sponsor, B&W - contractor

Design study - coal gasification

EPRI is funding detailed design studies for a 20 tons/hour entrained bed
gasification unit by Babcock & Wilcox to operate at 50 psig.

Undetermined
B&W submitting proposal to ERDA for additional funding

*x % %

EPRI - sponsor, Combustion Engineering - contractor

Design study - coal gasification

EPRI is funding detailed design studies by Combustion Engineering for a
5 tons/hour atmospheric pressure coal gasification unit.

Undetermined

Combustion Engineering recently obtained partial funding for this project
from ERDA. Additional funding from ERDA will be sought.

* * *

E1 Paso Natural Gas Co.
Development Coal Gasifier Project.

Pilot plant - SNG from coal.

One Lurgi module located at Burnham, New Mexico for process development
to test: capacity, Tow BTU production, gasification of coal fines, various
coals and environmental aspects. Land reclamation will proceed concurrently.

FPC has granted intermediate approval for inclusion of development costs in
rate base.

Undetermined
Pending final FPC decision in commercial project rate case

* k* %
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ERDA/Fossil Energy and American Gas Association

Lurgi Process Development

Pilot plant - SNG from coal

Modification of the Lurgi reactor to permit handling of coking and swelling
American coals. Tests were made in Scottish Gas Board's Lurgi plant at
Westfield, Scotland. Lurgi was responsible for internal reactor modification
while Woodall-Duckham made necessary ancillary system modification to isolate
the single gasifier unit. Technological guidance was provided by the the
British Gas Corp. and Lurgi throughout the program. Some 20,000 tons of the
following U.S. coals were tested: Il1linois No. 5, I1linois No. 6, Pittsburgh
No. 8, and Montana Rosebud.

Undetermined

Tests completed - final report has been published

* * *

ERDA/Fossil Energy and American Gas Association - Sponsor Battelle Columbus -
contractor.

Agglomerating Burner Project

Pilot plant - SNG from coal

A 25-TPD pilot plant is being built by Chemico at Battelle's West Jefferson,
Ohio Laboratories to investigate the Agglomerating Burner Process proposed
and developed by Battelle under sponsorship of Union Carbide Corporation.

$8.85 million
Construction in progress
* k *
ERDA/Fossil Energy and American Gas Association - sponsors, Bituminous Coal
Research, Inc. - Contractor, Phillips Petroleum - Operator

BI-GAS Project

Pilot plant - SNG from coal

The entrained bed process, developed by Bituminous Coal Research, Inc., reacts
pulverized coal in a stream of oxygen and steam at high temperature and
pressure to produce SNG. Stearns-Roger Corp. to design and build the pilot
plant to process five TPH to produce 100 MCFH of pipeline gas. Plant site

is Homer City, Pennsylvania.

Estimated at $30 million
Testing to begin in early 1976

* % %
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ERDA/Fossil Energy, American Gas Association - sponsors, Chem Systems -
contractor

Process development unit - liquid phase methanation (LPM).

A skid mounted LPM pilot unit constructed by Davy Powergas is to be installed
at either the HYGAS or C0,-Acceptor coal gasification pilot plants for evalua-
tion by the second quarter of 1976. The unit has a capicity of 2MMSCFD of
synthesis gas feed.

Current contract - $2.2 million

Pilot unit construction near completion

*x * *

ERDA/Fossil Energy, American Gas Association - sponsors, Consolidation Coal
Co. - contractor

CO2 Acceptor Project

Pilot plant - SNG from coal

Plant located at Rapid City, South Dakota is designed to produce 2 MMCFD of
375 BUT/SCF gas from 40 tons of lignite and 3 tons of dolomite per day. In
the CO2 Acceptor process developed by Consol, ground lignite is fed into the
gasifiér under pressure of 150 to 300 psi and heated to 1,560°F by steam.
Dolomite, preheated to 1,900°F 1is introduced into the gasifier to chemically
remove free CO, from the produced gas stream by the exothermic CO, Acceptor
reaction. Gas purification and packed tube methanation units to start-up
soon.

$9.3 million for construction and an estimated $5 million annually for oper-
ation

Operational

* * %

ERDA/Fossil Energy, American Gas Association - sponsors, Institute of Gas
Technology - contractor

HYGAS Project

Pilot plant - SNG from coal

Pilot plant capacity is 1.5 MMSCFD of SNG. The process involves the simul-
taneous reaction of coal with process derived hydrogen and steam. Alternative
processes under development for hydrogen production are: electrothermal,
steam-oxygen and steam-iron. ERDA reported that in a test run in July '75
steady state conditions were achieved for 160 hours. The plant is now in
operation with I11inois No. 6 bituminous coal.

total ERDA/AGA commitment since 1964 has been $55.1 million; steam oxygen
development program, $16.5 million; steam-iron development program, $18.2 million

Operational
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ERDA/Fossil Energy - sponsor, Bituminous Coal Research - contractor

Process development unit - Tow-BTU gas from coal
PDU to develop fluid bed Tow-BTU coal gasification
$2.5 million (estimated)

Unit shakedown underway

* * %

ERDA/Fossil Energy, Sun, ARCO, Ashland, Mobil, Dupont, Reynolds, Martin Marietta,
Consolidated Gas, Y and 0 Coal, and EPRI - sponsors, Coalcon - contractors

Coalcon Clean Boil Fuels from Coal Project

Demonstration Plant - SNG and liquid products from coal

Coalcon will design, construct and operate a 2,600 TPD demonstration plant us-
ing a hydrocarbonization process for producing 3,900 barrels/day of 17°API
liquid product and 22 MMCFD of SNG. The project is framed in four phases over
eight years. The Coalcon Plant is to be Tocated near New Athens,

I1Tinois on a 2,000 acre site, much of which has previously been strip mined
for coal. Coalcon is a joint venture of Union Carbide and Chemical Construc-
tion Corporation.

Estimated at $256 million
Plant design and procurement underway

* k %

ERDA/Fossil Energy - sponsor, Combustion Engineering - contractor

Process development unit - Tow~-BTU gas from coal

Four-year, three-phase program to demonstrate the C-E atmospheric entrainment
gasification system to produce low-BTU gas. A 5 TPH PDU will be designed,
constructed and operated by C-E at C-E's Windsor, Connecticut site. Deter-
mination of investment and operating costs for a commercial scale plant will
follow under the final project phase.

$20.6 million.
Pilot plant design under way

B-33
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ERDA/Fossil Energy, Consolidation Coal Co. and Continental 0il Co. - sponsors,
Morgantown Energy Research Center - contractor

Underground coal gasification project

The project is designed to assess the potential value of coal gasification in
thin eastern coal beds. Project site will be Grants District of Wetzel
County, West Virginja. The process will use directional drilling techniques
to place parallel, horizontal, holes through the coal bed. Air will be
injected to sustain gasification and partial combustion. The process will
rely on natural porosity of the bed for product gas accumulation. The 5-
phase project will cover preparation, field testing, and technical, environ-
mental and social evaluation.

$10 million for the five-year project.
Active with field work underway

*x % *

ERDA/Fossil Energy,Shell Development Corp. - sponsors, Continental 0il Co. -
contractor

Bench scale - liquid products from coal

Conoco Coal Development Division at Library, Pennsylvania is to test the

potential application of a zinc-halide hydrocracking process to produce dist-
illate fuel from coal. Four barrels per ton is expected. A 100 pound per hour
test unit is under development.

Estimated at $6.5 million
Testing is underway

* k *

ERDA/Fossil Energy - sponsor, Eyring Research Institute - contractor

Bench scale - Tow-BTU gas from coal

Research is aimed at development of a high specific rate gasifier to produce gas
of about 300 BTU/SCF at a 70 percent or greater thermal efficiency. A bench

scale gasifier operating at 50-100 1bs of coal/hr has shown consistent results
and reasonably high efficiency.

Undertermined

Studies in progress
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Principals: ERDA/Fossil Energy - Sponsor, Fluor Corp. - Contractor

Project
Description: Pilot plant - liquid products from coal

Details: Fluor Engineers and Constructors has a contract to convert the former coal-to-
gasoline pilot plant in Cresap, West Virginia to a multiprocess test facility
for coal liquefaction processes. The former program was terminated in 1970.
In addition to procurement and construction services, Fluor will manage the
overall program.

Project Cost: $13 million for 3-year contract
Status: Construction underway

* Kk %

Principals: ERDA/Fossil Energy - Sponsor, FMC Corp. - Contractor
Project Name: COED Project

Project
Description: Pilot plant - liquid products from coal
Details: Pilot plant at Princeton, N. J. had a capacity of 36 TPD yielding 30 BPD of

refinery feedstock plus char and fuel gas. Plant has operated on seven coals
from west, midwest and eastern fields. Char was tested in July 1975 in a
commercial Koppers-Totzek gasifier in Spain with report to be issued in early
1976 Pilot plant data deemed to be complete and operations have been dis-
continued.

Project Cost: Over $20 million
Status: Completed - final report to be issued in early 1976

* * *
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ERDA/Fossil Energy - Sponsor, Foster-Wheeler and Bethlehem Steel Co. -
Contractors

Synthoil Project

Process Development Unit - liquid products from coal

Foster Wheeler is to design a 10 TPD coal liquefaction PDU using the

Synthoil process. The coal is converted catalytically slurried with process
derived 0il, to produce synthetic crude. The scaled-up plant will be located
at Bruceton, Pennsylvania and will be constructed and operated by Bethlehem
Steel Co. Start-up is expected in 1976. A 500 TPD pilot plant is proposed.

$6.9 million (present contract value)
Design of PDU underway

* * *

ERDA/Fossil Energy, Foster-Wheeler, Northern States Power Co., and Empire
State Flectric Energy Research Corp. - Sponsors, Foster Wheeler - Contractor

Pilot Plant - low-BTU gas from coal for combined cycle power generation

Foster-Wheeler is to design and prepare construction bids for a Tow-BTU coal
gasification pilot plant under phase two of the four phase program. Phases
three and four will include construction and operation. The pilot unit, to
be constructed at Northern States Lawrence Station, Sioux Falls, South Dakota,
is to use an air blown version of the BI-GAS coal gasifier. The unit is to
produce 125-150 BTU/CF gas to fire a 34 MW combined cycle power generating
unit.

ERDA - $60 million

Industry - $30 million

Pilot plant design has begun
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CAMERON ENGINEERS,

ERDA/Fossil Energy, Sun, Ashland, Shell, Standard of Indiana, Commonwealth of
Kentucky, and EPRI - Sponsors, Hydrocarbon Research, Inc. - Contractor

H-Coal Project

Pilot plant - Tow-sulfur fuel oil and other 1liquid products from coal.

600 TPD pilot plant to test the commercial potential of H-Coal liquefaction
process is to be built at Catlettsburg, Kentucky. The plant design calls for
the production of 0.7 percent fuel o0il from 3.0 percent coal. The three-phase
project will cover plant design, construction, and operation, respectively.
Under phase one HRI is completing testing at Trenton, New Jersey and gathering
data for environmental, technical, and economic assessment. Fluor Engineers
and Constructors has been selected as design contractor. ARCO has dropped

out of the H-Coal Project.

$8.1 million for phase one
Pilot plant in design stage

* * *

ERDA/Fossil Energy - Sponsor, Laramie Energy Research Center - Contractor
Hanna Project

Underground coal gasification

The Tinked vertical well process being developed at Hanna, Wyoming is in the
second phase of experimentation (air blown) and is directed at the gasification
of coal seams between 15 and 50 feet thick. This involves the linkage of well
bores by reverse combustion followed by gasification by forward combustion. A
seam weep test is planned for early 1976.

Undetermined
Field Experiments underway

* * *

ERDA/Fossil Energy - Sponsor, Lawrence Livermore Laboratory - Contractor

Underground coal gasification

The LLL packed bed process is being developed for the gasification of coal seams
greater than 50 ft. thick and at depths greater than 500 ft. Chemical explos-
ives are used to fracture the reaction zone. Gas collection is from the bottom
of the reaction zone with oxygen/steam injected towards the top to sustain com-
bustion and gasification. Field work for the first experiment has begun at a
site on Hoe Creek, 25 miles southwest of Gillette, Wyoming.

ERDA funding at $3.3 million for FY '75.
Field work underway
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ERDA/Fossil Energy - Sponsor, A. D. Little, Inc. - Contractor

Bench scale - liquid products from coal

Project consists of an exploratory experimental program at the bench scale with
a 20 to 40 1b. extractive coker at Foster-Wheeler. Data will be provided for
design of a pilot plant. Work is to be conducted in conjunction with an ex-
perimental laboratory investigation at the Pittsburgh Energy Research Center
at Bruceton, Pennsylvania.

$0.57 million
Study in progress

* % %

ERDA/Fossil Energy - Sponsor, University of North Dakota Engineering Experi-
ment Station - Contractor

Process Development Unit - SNG and liquid products from lignite

A process development unit of approximately 50 1b/hr capacity will be used for
the solvent refining of lignite. Data generated in autoclave experiments and
bench-scale tests are being used to design the PDU.

$3.4 million (five year contract)
PDU tests underway

* * %

ERDA/Fossil Energy - Sponsor, Oak Ridge National Laboratory - Contractor

Bench scale - SNG from coal

ORNL is conducting hydrogasification bench scale studies with a continuous
10 1b/hr fluid bed reactor to determine optimum reactor design and reaction
conditions. Other projects include: catalyst development, petrographic
studies, and laboratory support to Lawrence Livermore Laboratory's under-
ground coal gasification project.

Undetermined
Active
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CAMERON ENGINEERS, INC.

ERDA/Fossil Energy - Sponsor, Pittsburg & Midway Coal Mining Co. - Contractor

Solvent Refined Coal Project

Pilot plant - 1liquid products from coal

The 50 TPD SRC pilot plant is located at Ft. Lewis, Washington. The plant
produces 30 TPD of solvent refined coal (demineralized/low sulfur extract).
The process has been developed by P&M from bench scale. The pilot plant was
designed and constructed by Stearns-Roger and Rust Engineering, respectively.

$28 million contract to continue until 1976.
Operational

*x * *

ERDA/Fossil Energy - Sponsor, Ralph M. Parsons - Contractor

Process design and evaluation

Parsons is to complete conceptual design for a commercial scale COED plant;
evaluate the demonstration plant design for the solvent refined coal process;
prepare preliminary commercial design for a Fischer-Tropsch conversion plant;
prepare preliminary design for a complex to demgnstrate various coal conver-
sion processes beyond the pilot stage and preliminary design for a commercial
SRC plant.

$3 million
Studies in progress

* * *

ERDA/Fossil Energy - Sponsor, Pittsburgh Energy Research Center - Contractor
Synthane Project

Pilot plant - SNG from coal

This process, developed by the Bureau of Mines uses a steam-oxygen, fluid-bed
gasifier to produce a pipeline-quality gas from coal. Pilot plant (72 T/D)
is being started up, at Bruceton, Pennsylvania. Plant includes gas purific-
ation and methanation units.

Undertermined
Operational
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ERDA/Fossil Energy - Sponsor, Rockwell International Corp., Northeast Utilities
Service Co. - Contractor

Pilot plant - low-BTU gas from coal

Rockwell to design, build and operate a 5 TPH plant to test molten sodium car-
bonate process for low-BTU gas production for power generation. The system wil]
operate at 1800°F and 10 atm. and will include salt regeneration and sulfur
recovery units. The pilot plant will be located at Connecticut Light and Pow-
er Company's Norwalk Harbor Generating Station. Forty-month program to obtain
scale-up data and investigate air pollution emission control characteristics.
$6.9 million

Plant design underway

* * %

ERDA/Fossil Energy - Sponsor, Rockwell International Corp. Rocketdyne Division
- Contractor

Design and evaluation study - liquid products from coal

Rockwell International Corp. to develop coal liquefaction process by direct
hydrogenation using the Rocketdyne process. Technique involves mixing and
conditioning of two streams, coal and hydrogen, almost instantaneously. Con-
version process forms light hydrocarbon Tiquids and gases and prevents break-
down of larger, complex molecules. Project to consist of low flow testing
followed by design and fabrication of large-scale reactor for demonstration
purposes. Rocketdyne process originally developed for propellant injection
in 1liquid fuel rocket engines.

$1 million
Studies in progress

*x % *

ERDA/Fossil Energy - Sponsor, University of Utah - Contractor

Bench scale - process evaluation, SNG and 1iquid products from coal

The'University of Utah under a four-year contract will conduct process eval-
uations, catalytic liquefaction studies, and evaluation of coal conversion
products.

$2.6 million
Active
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ERDA/Fossil Energy, Public Service Indiana, Bechtel Corp., AMAX Coal Co. and
Peabody Coal Co. - Sponsors, Westinghouse Electric Corp. - Contractor

Process development plant - Tow-BTU gas from coal

The project will involve a six-phase development. First is a 1200 1b/hr pro-
cess development plant supported by Taboratory investigations to confirm oper-
ational data received from the PDU. This will be followed by building and
operating a five-ton/hr pilot plant. A 50 ton/hr power plant will then be
built and operated by Public Service Indiana at their Dresser facility. The

process will provide a clean burning gas with a heating value of 120 to 160
BTU/SCF.

Total program cost estimated at $80 million; Westinghouse has an $8.2 million
contract from ERDA for 70 percent of the initial R&D cost.

PDU tests active

Exxon Corporation

Pilot plant - liquid products from coal

A two-phase program is underway to develop a coal liquefaction process with
the first phase being design and the second being construction and operation
of a 250 TPD pilot plant. A companion project by Exxon to develop a coal gas-
ification process was postponed in November 1974.

Project cost - Phase one - $10 million, Phase two - $145 million
Active

CAMERON ENGINEERS, INC.



STATUS OF SYNFUELS PROJECTS

Underlining denotes changes since December 1975

Principals: General Electric Company - Sponsor and Investigator (Gasifier), Electric
Power Research Inst. - Sponsor (Operation and Extrusion R&D)

Project Name: GEGAS-D Project

Project
Description: Pilot Plant,Low-BTU gas from coal

Details: The construction and erection of a one TPH, 23 atmosphere fixed bed gas pro-
ducer is underway in Schenectady. Checkout runs began Feb. '76. The unit
is equipped to study gasification of highly caking fuels at reduced steam/air
ratios under clinkering conditions. Test results on a wide range of coals in
a 50 pound per hour atmospheric gasifier provided many of the design bases.
Coal extrusion feeding and tar balances are to be developed on GEGAS-D. Plans
are underway to ultimately have this facility supply gas to gas cleaning,
and gas combustion apparatus. The goal is to provide design bases for

an integrated coal-fired gas turbine combined cycle.
Project Cost: Undertermined

Status: Operational
* * %
Principal: Gulf Research and Development
Project Name: Catalytic Coal Liquefaction Project
Project
Description: Pilot plant - liquid products from coal
Details: In the CCL Process slurried coal plus hydrogen at 2,000-4,000 psi passes over

a catalyst to yield two to four barrels of low sulfur liquid fuel per ton,
depending on type of coal charged. The process is capable of converting lig-
nite, subbituminous or bituminous coal. Three pilot project plants are cur-
rently in operation, the largest of which has a capacity of 1 TPD of coal.

Project Cost: Undertermined
Status: Operational
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Institute of Gas Technology and Ralph M. Parsons Co.
U-Gas Project

Pilot plant - low-BTU gas from coal

Parsons will engineer and design a demonstration gasifier to fuel a 50-100 MW
power generation plant. Industry and government financing is being sought.
Process reacts crushed coal with air and steam in a single-stage fluidized-
bed gasifier at pressure of about 300 psig. Produced gas has a heating value
of 140 BTU/SCF. Sulfur and particulates are removed from the raw gas in a
high temperature cleanup system. Plant site not yet selected.

Undetermined

Active

* % %

Island Creek Coal Co. and Garrett Laboratories (both subsidiaries of Occident-
al Petroleum)

Pilot plant - liquid products from coal

Planning is underway for a 200 TPD pilot plant to convert coal to fuel oil
using Garrett's pyrolysis process developed to produce fuel oil from municipal
solid waste. Sponsors are being sought for a four year program.

$6 million
Active

* * *

Stone & Webster Engineering Corp. and General Atomic Co.

Process evaluation

Joint program to use GA's HTGC nuclear reactor to provide heat for S3W's _
solution-hydrogasification coal conversion process. Two-year R & D program
to be managed by S&W. Industry support being sought.

First phase estimated at $650,000 (San Diego Gas & Electric has committed
$100,000).

Active

B-43

CAMERON ENGINEERS, INC.



STATUS OF SYNFUELS PROJECTS

Underlining denotes changes since December 1975

Principals:

Project
Description:

Details:

Project Cost:
Status:

Principal:

Project
Description:

Details:

Project Cost:
Status:

B-44

Swindel1-Dressler Co. - Sponsor, Technology Application Service Corp. - Con-
tractor

Process development unit - medium BTU gas from coal

Swinde11-Dressler Co., with Technology Application Service Corp., is working

on a program to develop the Plasma Arc Torch Process on a subcommercial scale.
Process would involve passing coal in a gas such as argon or hydrogen, in an
ararobic environment, through an electric arc, which would generate a plasma
flame 15,000°F-100,000°F, instantaneously gasifying the coal. High quality
product gas would be methanated to achieve pipeline quality. Swindell-Dressler
Co. is contacting several electric and gas utility companies about development
of the project.

Undetermined

Under development

Texas Utilities Services, Inc.

Underground gasification of Texas lignite

Texas Utilities Services Inc., an affiliate of Dallas Power and Light Company,
Texas Electric Service Company and Texas Power and Light Company, has purchased
(through the Resource Sciences Corp., Tulsa, Oklahoma) underground gasification
technology developed in the Soviet Union to determine the feasibility of gas-
ifying deep lignite deposits in east Texas. A pilot plant is scheduled for
operation in 1976 for gasification of lignite below 150 feet.

$2 million (process licensing)
Active
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STATUS OF SYWFUELS PROJECTS

Underlining denotes changes since December 1975

Principal: United States Steel Corp.

Project Name: Clean Coke Project

Project
Description: Process development unit - liquid, gas and coke products from coal

Details: USS is currently operating a one guarter ton per day PDU to develop the Clean
Coke process; using a combination of low-temperature carbhonization and hy-
drogenation to produce metallurgical coke, and low-sulfur liquid/gaseous
fuels and chemical feed stocks. Design criteria are being developed for a
million TPY of coal could yield 2.2 million tons of coke. 1.2 million_ tons
of chemicals, 6 trillion BTUs in fuel gas and 670 thousand tons of coal residue
from the hydrogenation process.

Project Cost: Undetermined

Status: PDU in operation

* * %
Principal: Universal 0il Products
Project

Description: Pilot plant - Tiquid products from coal

Details: High temperature and pressure hydrosolvation process producing four barrels

of low-ash/Tow-sulfur syncrude per ton. Des Plaines, I1linois pilot plant
to be enlarged.

Project Cost: Undetermined
Status: Active
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University of Texas at Austin, National Science Foundation, Texas Utilities
Service Company, Continental 0il Company, Mobile 0i1 Corporation, Shell Develop-
ment Company, and Dow Chemical Company.

Underground gasification of Texas lignite

Laboratory and limited field program to recover energy from lignite below
stripping depth. Laboratory program focusing on chemical and physical prop-
erties of lignite and overburden, subsidence, environmental effects, heat
transfer, utilization of Tow-BTU gas, and lignite geology and hydrogeology.
One year preliminary study indicated technical and economic feasibility and
percolation method appears to be the most favorable approach. Process design
for field test to be completed in 1877.

Undetermined
Active

Wheelabrator-Frye, Inc.

Demonstration plant - solvent refined coal

Wheelabrator-Frye is studying the feasibility of a 1,000 TPD plant to produce
low sulfur/low ash coal using Gulf 0il's SRC process. The plant will provide

fuel for power generation in Southern Company's system. The plant may be
scaled to commercial capacity.

Estimated between $70-100 million
Plant design has begun
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COMING EVENTS

MARCH 1-5, CALGARY, ALBERTA, CANADA, AT TOWER COMPLEX OF SOUTHERN ALBERTA INSTITUTE OF TECH-
NOLOGY -- "In Situ Oil Sands and Heavy 0il Recovery," a short course on Canadian, Venezuelan
and U.S. oil sands; 25 hours of instruction under direction of Dr. S. M. Farouq Ali, pro-
fessor of petroleum and natural gas engineering, Pennsylvania State University.

MARCH 3-4, DENVER COLORADO AT THE HILTON HOTEL -- The Denver Public Meeting sponsored by the
Energy Research and Development Administration and the Western Governors' Regional Policy
Office has been cancelled. Subjects covered were to include conservation opportunities,
environmental impacts, economic requirements, social implications, governmental implica-
tions, synthetic fuels from coal and shale, intensive electrification, under-used new tech-
nologies, small business participation demonstration projects, the Solar Energy Research
Institute, etc. This was to have been ERDA's third public meeting on its national energy
research and development plan. Note again that this meeting has been cancelled.

MARCH 9, DENVER, COLORADO, AT THE PETROLEUM CLUB (12th Floor) -- Regular luncheon meeting of
the Denver Coal Club, 12:00 (Noon). Featured will be a film on mined land reclamation in
the Interior Province coal fields.

MARCH 22-23, SAN FRANCISCO, CALIFORNIA, AT THE HILTON HOTEL -- The Pacific Southwest Minerals
Conference, sponsored by AIME, Program includes:
March 22, A.M. Session
Davenport, C. P., '"Development of Western Coal Deposits."
Hutchins, J. S., "The Next Ten Years of 0il Shale Development."
March 22 and 23, P.M. Sessions
. Doelling, H. H., "The Future of the Coal Industry in Utah."
. Marcus, J. J., "The Relative Potential of Surface and Underground Mining for Develop-
ment of Western Coal Deposits."
Pearce, J. F., '"New Railroad Concepts - Key to Western Coal Development."

MARCH 25-27, SANTA MARIA, CALIFORNIA, AT THE VANDENBERG INN -- The Symposium on Alternate
Fuel Resources, sponsored by the American Institute of Aeronautics and Astronautics. The
program includes separate sessions on:

. Alternate Resources for
Gasoline
Fuel 0il
Fuel Gas
Jet Fuel
Diesel 01l
. R & D in Synthetic Fuels
. Utilization of Coal
Demonstration Plants
In Situ and Above Ground Retorting of Oil Shale

MARCH 28-31, BILLINGS, MONTANA, AT THE FOX AND BABCOCK THEATERS -- '"New Concepts of Explora-
tionh in the Rockies, 'the 25th Annual Meeting of the American Association of Petroleum
Geologists, co-sponsored by the Society of Economic Paleontologists and Mineralogists.
Papers will concern coal, oil, gas, geothermal and uranium resources. The only papers and
field trips which concern coal and oil shale are listed below:

Field trip:
9:30 a.m., Sunday, March 28 to Colstrip, Montana, via bus,
Coal:
. March 29, D. Severson, 'Liquefaction of Northern Great Plains Lignites."
. March 29, D. K. Murray, '"New Frontiers in Colorado Coal Research."
. March 21, R. E. Mattson, '"Recent Developments in Coal Exploration in E. Montana and

NE Wyoming."
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0il Shale:
. March 21, R. C. Surdam, '"Depositional Environments of Oil Shale."

MARCH 29-31, WASHINGTON, D. C., AT THE SHOREHAM HOTEL -- The Energy Technology Conference/Ex-
position, sponsored by Government Institutes Inc. Tentative program includes:
March 29
. Meyer, R., Pres., Exxon USA, "Commercialization -- The View From Industry"
. White, P. C., "Fossil Fuel Technology"
. Clewell, D., "Industry and Synthetic Fuels"
. Rensch, J. R., "Coal Gasification"
March 30
. Olds, F. C., "The Fragile Era of Fossil Fuels"
. Golden, R. L., "Financing Tomorrows Energy Systems'
March 31

. Pangborn, J. B., "Hydrogen Technology"

APRIL 4-9. NEW YORK CITY, AT VARIOUS HOTELS SHOWN BELOW -- The Centennial Meeting of the
American Chemical Society. Papers concerning synthetic fuels are to be presented in the
Division of Fuel Chemistry sessions. The program includes:

Monday

Fuel Additives for Heavy Oils - Biltmore.
Tuesday
. Future Ammonia Feedstock (Joint: Division of Fertilizer and Soil Chemistry) -
New York Hilton, Coal as a Source of Chemicals (Joint Division of Petroleum
Chemistry Inc.) - Biltmore.

Wednesday
. Energetics of Integrated Synfuel Systems (Joint: Division of Industrial and
Engineering Chemistry) - Biltmore.

Comparative Economics for Synfuels Processing (Joint: Divisions of Industrial
and Engineering Chemistry and Petroleum Chemistry, Inc.) - Commodore
Thursday
. Thermochemical Generation of Hydrogen - Biltimore

Comparative Economics for Synfuels Processing (Joint: Divisions of Industrial and

Engineering Chemistry and Petroleum Chemistry, Inc.) - Commodore
A short course in '""Cleaner Fuels from Coal" will be offered during the meeting. Registra-
tion should be made by telephone: (202)-872-4508. The course is designed to provide a
general exposure to coal conversion chemistry and processes.

APRIL 11-14, KANSAS CITY, MISSOURI, AT THE MUEHLEBACH HOTEL -- The 81st National Meeting of

American Institute of Chemical Engineers. The Fuels and Petrochemicals Division has
sessions entitled:

. 0il Shale - Progress Toward Commercialization
. Fuel Gas Technology
. Selected Topics in Coal Conversion
Impact of Legislation on Energy
. Energy Sources
The theme of this meeting is, '"Engineering - Key to Resource Management."

APRIL 12-14, 1976, GOLDEN, COLORADO, AT THE GREEN CENTER ON THE COLORARO SCHOOL OF MINES
CAMPUS -- The Energy and Minerals Recovery Conference, sponsored by ERDA and the American
Nuclear Society. The program, obviously, is not finalized but will include 18 separate
sessions, three each A.M. and three each P.M. during the conference. Subjects will involve
coal, oil shale, geothermal, rock mechanics and fracturing.

APRIL 13, DENVER, COLORADO, AT THE PETROLEUM CLUB (12th Floor) -- Regular luncheon meeting of

the Denver Coal Club, 12:00 (Noon). The speaker will be Roger Hansen who will discuss,
"Environmental Legal Constraints and Opportunity for Coal Development in the West."
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APRIL 20, LOS ANGELES, CALIFORNIA, AT THE BILTMORE HOTEL -- A one-day meeting of the Southern
California section of the AIChE. The theme of this meeting is to focus on the uncertainties
facing the energy industry. The title of this meeting is, "Energy, 1976 +: Will We Freeze
in the Dark?" The program details are not finalized, but the program format will be as
follows:

Process-oriented session dealing with the uncertainties facing conventional fuels.
Process-oriented session dealing with the uncertainties facing oil shale, coal and
nuclear fuels.
Business-oriented session dealing with uncertainties of supply, demand, regulations and
the economy.

. Management-oriented session dealing with uncertainties relating to logistics, schedules,
cost estimating and equipment availability.

APRIL 26-27, GOLDEN, COLORADO, AT THE GREEN CENTER, COLORADO SCHOOL OF MINES CAMPUS -- The
1976 Symposium on the Geology of Rocky Mountain Coal, sponsored by the RMAG, the Denver
Coal Club, the USGS, USBM, CGS and CSM. The tentative program includes:

. Coal geology and geochemistry
Exploration methods and tools
Reclamation
. Mine design
Computer applications
For more specific information contact D. K. Murray, Colorado Geological Survey, phone
(303)-892-2611.

APRIL 29-30, GOLDEN, COLORADO, AT THE GREEN CENTER ON THE COLORADO SHOOL OF MINES CAMPUS --
The Ninth 0il Shale Symposium sponsored by the CSM. The tentative program, includes:
Thursday, April 29:

Steele, R. V., '"Net Energy Analysis of Synthetic Liquid Fuels"

. Melcher, A. G., "Energy Balance Studies on Fossil Fuels"

. Hurn, R. W., "Performance Characteristics of a Motor Gasoline Produced From Shale 011"

. Jones, J. B., '"Paraho Process"
Kunchal, S. K., "Energy and Water Requirements of Paraho Process"
Pforzheimer, H., Jr., '1976 Progress Report -- Paraho Process"

. Weichman, B. E., "01il Shale is Not Dead"

. McCarthy, H. E., "Status of Occidental 0Oil Shale Development"
Carpenter, H. C., "Preliminary Results of Five 0il Shale Experiments"

. Burwell, E., ”Pipeline Gas From 011 Shale"
Ackerman, F. J., "0Oil Shale Retort Experiments at LLL"

Frlday, April 30:

. Russcll, P. L., "Bureau of Mines 0il Shale Research"

. Utter, S., "Advancing Mining Technology -- 0il Shale"

. Hoskins, W. N., "Technical and Economic Study of Candidate Underground Mining Systems
for Deep, Thick 0il Shale Deposits"
Stone, R. B., "Technical and Economic Study of an Underground Mining, Rubblization
and In Situ Retorting System for Deep 0Oil Shale Deposits"
Banks, C. E., '"Data Compilation for Study of Surface Mining of 0il Shale"

. Hartstein, A. M., "Summary -- Bureau of Mines 0il Shale Research"

. Abel, J. F., Jr., "Confined Core Pillar Design for Colorado 0il Shale"

. Mallon, R. G., "Reactivity of 0il Shale Carbonaceous Residue With Oxygen and Carbon
Dioxide"
Rudy, J., "Coordination of Federal Interagency Cultural Resource Programs"
Costales, R., "Role of Bureau of Land Management in Enforcing Federal Antiquities

Legislation and Policies"
Storey, B., ""Objectives of the National Advisory Council in Cultural Resource Manage-

ment"’
Rutledge, P., "Responsibilities Toward Cultural Resources of the USGS Office of Mining

Supervisor”
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Robinson, P., "What Does the Paleontologist Look For and Why?"
Jennings, C., '""What Does the Archeologist Look For and Why?"
Rippeteau, B., '""Role of the Office of State Archeologist in Cultural Resource
Administration"
. Hester, J., "The Tri-State 0Oil Shale Region Cultural Resources Inventory Plan"

MAY 6-8, DENVER, COLORADO, AT THE RAMADA INN (KIPLING STREET AT I-70) -- The Spring Symposium
entitled, ""Coal Mining Activities and Concepts of Multiple Land Use,'" sponsored by the
Assoc1at10n of Professional Geological Scientists (formerly the American Institute of Pro-
fessional Geologists) and the Denver Section of the Association of Engineering Geologists.
The program includes: .

May 6 Underground mining and its effects on (1) the environment, (2) mining efficiency,
(3) surface land use, and (4) quality of life.
. Subsidence associated with solution mining--a comparative example.
. Long-wall mining.
. Effects of subsidence processes on mining activites.
. Surface effects of underground mining in the Midwest--an example.
. The concept of subsidence in relation to urban development.
. Movie--Surface effects resulting from subsidence.
. Comparison of coal mining methods in relation to land use.
Guidelines of a balanced approach to land use.
May 7 Surface mining and its effects on (1) the environment, (2) mining efficiency,
(3) surface land use, and (4) quality of life.
. Industry's concept of surface mining.
. An example of a system approach to surface mining.
. Hydrologic concepts.
Land restoration.
. Environmental concerns.
. Rock mechanics.
. Effects on communities.
The role of local, state, and federal regulatory agencies.
May 8 A gulded field trip to examine some examples of subsidence in the Denver-Boulder
metro area and to illustrate how they interface with land use.
For more specific information contact Robert Morris, USGS, Denver, phone (303)-234-4697.

MAY 10-13, DETROIT, MICHIGAN, AT COBO HALL -- The 1976 Coal Show an exposition sponsored by
the American Mining Congress.

MAY 12-14, DENVER, COLORADO, AT THE HOLIDAY INN-DOWNTOWN -- The 6th Annual Rocky Mountain
Ground Water Conference, sponsored by: Colorado Geological Survey, U.S. Geological Survey,
Colorado Water Well Contractors Association, Colorado Division of Water Resources, and
Willard Owens Associates, Inc. The tentative program includes:

May 11-12
Field trip. Subjects are oil shale and geothermal.
May 13

Keynote papers on oil shale, uranium, geothermal and coal.
Panel discussion on mining and mine development.
May 14
Panel discussion on legal controls.
Luncheon and adjournment.
For more specific information contact Rocky Mountain Groundwater Conference, phone (303)-
892-2611.

MAY 17-21, TULSA, OKLAHOMA -- The 53rd International Petroleum Exposition and Congress. The
following are among the papers scheduled for presentation:
. ""Processing Problems of Synthetic 0il Derived from Shale,'" Art Corrigan, Great Western
Refinery.
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""Coal Gasification," Dr. Henry R. Linden, President, Institute of Gas Technology.

. "0il Shale,'" Harry Pforzheimer, Program Director, Paraho 0il Shale Demonstration, Inc.

. "Coals to Liquid Fuels," Erich H. Reichl, President, Conoco Coal Development Company.
This IPE is, in essence, an "all energy show.'" Exhibits include displays in non-conventional
fossil fuels such as oil shale, coal gasification, tar sands, geothermal, nuclear, solar,
wind, tide, and other energy sources.

JUNE, JULY, AND AUGUST, LOGAN, UTAH, AT UTAH STATE UNIVERSITY IN THE COLLEGE OF SCIENCE --
The Distinguished Guest Lecture Series.
Week of June 14
Robert H. Socolow will discuss subjects relating to capital investment of energy
projects.
Week of June 21
Edward Teller will discuss nuclear fission and fusion.
Week of July 6
Harrison H. Brown will discuss environmental problems of energy developments.
Week of July 19
R. J. Cameron will discuss the potentials for synthetic fuels from oil shale and tar
sands.
W. H. Wiser will discuss coal gasification.
Week of August 2
J. O'M. Bokris will discuss non-conventional energy sources.
For more specific information contact G. G. Smith, Lecture Series Chairman, Utah State
University, Logan, Utah, 84322.

JUNE 2-4, AUSTIN, TEXAS, AT THE UNIVERSITY OF TEXAS -- A National Lignite Conference 1is pro-
posed by the Center for Energy Studies of the University of Texas at Austin. The program
is not finalized.

JUNE 7-11, CALGARY, ALBERTA, CANADA, AT THE CONVENTION CENTER -- Joint CIM/CSEP Convention
on Enhanced Recovery of Heavy 0il and Bitumen. Final program not available.

JUNE 17-18, MORAN, WYOMING AT THE JACKSON LAKE LODGE -- Annual Convention of the Wyoming
Mining Association. The program is not finalized.

JUNE 17-19, LARAMIE, WYOMING AT THE UNIVERSITY OF WYOMING -- Rocky Mountain Regional Meeting
of the American Chemical Society. Program chairman is F. R. Duke, Department of Chemistry,
University of Wyoming, Box 3838, University Station, Laramie, Wyoming 82071. The program
is not finalized, but included will be a symposium entitled:

. Fossil Fuels Technologies

JUNE 29-30, VAIL, COLORADO, AT THE MARK HOTEL IN THE LION'S HEAD AREA -- The 71st Regular
Meeting of the Rocky Mountain Coal Mining Institute. Program not finalized.

JUNE 30 - JULY 3, COLORADO SPRINGS, COLORADO, AT THE BROADMOOR HOTEL -- Annual Convention of
the National Coal Association. Program not finalized.

AUGUST, SAN FRANCISCO, CALIFORNIA -- American Chemical Society Division of Fuel Chemistry.
Program chairman is J. A. Bergantz, Department of Chemical Engineering, State University
of New York, Buffalo, New York, 14214 (716)-831-3236. Program includes session on:

Liquid Fuels from Coal
R. T. Ellington
Fluor Engineers and Constructors
4620 North Braeswood
Houston, Texas 77035
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. Methanation of Synthesis Gas

F. W. Steffgen

Pittsburgh Energy Center

Energy Research & Development Administration

4800 Forbes Avenue

Pittsburgh, Pennsylvania 15213
. Purification of Low Btu Gas

R. A. Graff

Department of Chemical Engineering

City College of New York

New York, New York 10031 .
. 0il Shale, Tar Sands and Related Materials, (Joint: Division of Petroleum Chemistry,

Inc.

A. W. Decora

Laramie Energy Research Center

Energy Research § Development Administration

Box 3395, University Station

Laramie, Wyoming 82070

AUGUST 29 - SEPTEMBER 1, ATLANTIC CITY, NEW JERSEY, AT THE CHALFONTE-HADDON HOTEL —-.82nd
National Meeting of American Institute of Chemical Engineers. Program includes environmental
sessions entitled:

. Air Pollution from Fossil Fuel Conversion Processes
. Energy Demands and Air Quality Standards
. Environmental Control in Coal Conversion Processing

SEPTEMBER 13-15, CASPER, WYOMIMG -- 28th Annual Field Conference of the Wyoming Geological
Association. This conference will consist of a two-day symposium followed by a one-day
field trip. The conference is designed to cover the geology and energy resources of the

Powder River basin. Papers are still being solicited for the symposium. A hardback
guidebook will be published.

OCTOBER 10-13, LOS ANGELES, CALIFORNIA,AT THE HILTON HOTEL -- Annual Meeting of American Gas
Association. Program (tentative) includes:
October 11:

. Gas and synfuels construction
. Financing gas and synfuels projects.

OCTOBER 19-21, LOUISVILLE, KENTUCKY -- The NCA/BCR Coal Conference and Expo III will have the
theme, "Coal: Energy for Independence."

OCTOBER, NEW ORLEANS -- Annual Fall Meeting of SPE of AIME. One session at this meeting is

entitled, "In Situ Methods for Recovery of Hydrocarbons From 0il Shale, Tar Sands and Coal."
Program details have not been finalized.

OCTOBER, SYDNEY, AUSTRALIA -- The Third International Coal Research Conference sponsored by

the International Committee for coal research. The program is not finalized. Mr. Carl
Bagge of the National Coal Association is vice-chairman of the Committee.
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RECENT PUBLICATIONS
GENERAL INTEREST

Albers, J. P., and Bawiec, W. J., "Non-Fuel Minerals and Materials Needed in the U.S. Energy
Industry, 1975-1990." Open-file Report No. 75-583, 1975, 112 pages. Available for reference
at the USGS Public Inquiries Office, Federal Building, Denver, Colorado.

*American Chemical Society Symposium on Commercialization of Synthetic Fuels, Colorado Springs,
Colorado, February, 1976. Papers included:
Myerson, E., "Overview of Synthetic Fuels Commercialization Program"
Knudsen, C., "Technical Aspects"
Johnson, H. R., "Financial Aspects"
Reilly, M. J., "Environmental Aspects'
Ketchum, R., "Legislative Aspects"
Gushee, D. E., "Legislative Aspects of Emerging National Energy Policy"
Gallo, P., "Federal-State Cooperation and Participation"
Hoertz, C. D., '"Coal Liquefaction"
Murray, R., "Low BTU Gas for Industrial Fuels Market"
Kurk, G. J., "Coal Gasification - High BTU"
Bixby, J., "An Approach to Hi BTU Coal Gasification"
Blunck, F., "Commercialization of 0il Shale"
Vawter, R. G., and Nutter, J. F., "Shale 0il Production Costs and The Need for Incentives
for Pioneer Plant Construction"

American Gas Association, "Synthetic Fuels Research - A Bibliography,' 1975, 137 pages, at
$10.

American Gas Association, Annual Report, 1975. This report presents brief summaries of all
AGA-sponsored projects which concern conversion of coal or oil shale to synfuels.

"The Answer to America's Looming Energy Crisis Is Here - Right Now.'" Achievement Magazine,
November 1975, Vol. 42, No. 11, p. 10.

Bennethum, G., and Lee, L. C., "Is Our Account Overdrawn?'" Mining Congress Journal, Septem-
ber 1975, pp. 33-48.

Battelle-Columbus Labs, "Energy Use Patterns in Metallurgical and Nonmetallic Mineral Pro-

cessing - Phase 4 - Energy Data and Flowsheets,'" 1975, on open-file at U.S. Bureau of Mines
libaries at College Park, Boulder City, Salt Lake City, Fort Snelling, Albany (Oregon) and

Tuscaloosa.

Bureau of Land Management, Wyoming State Office, '"Wyoming Land Status Map,'" 1:500,000, $4,
from BLM, Box 1828, Cheyenne, Wyoming 82001; a smaller map at 1:1,100,000 is available from
Wyoming State Department of Agriculture, 2219 Carey Avenue, Cheyenne, Wyoming 82002.

Cochran, N., "Government Demonstration Plants for Fossil Fuels," at National Western Mining
Conference, Denver, 1976.

Colorado Geological Survey, "Geologic, Energy and Mineral Resource Maps of Routt County,
Colorado,'" 1975. This is Map Series 1 which is available from CGS, 1845 Sherman, Denver,

Colorado, 80203 at a cost of $5.00.

Department of the Interior, "Westwide Study Report on Critical Water Problems Facing the
Eleven Western States," April 1975. Report prepared by Interior under authorization of the
Colorado River Basin Project Act, Public Law 90-537.

*Reviewed in this issue.
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Dryden, I. G. C., "The Efficient Use of Energy,'" published by IPC House, 32 High Street,
Guildfield, Surey, England, GU1 3EW, 1975.

Energy Research and Development Administration, "Energy Research Abstracts,'" 1975. This is

a new monthly abstract journal which is available to the public beginning with the January.
1976 issue. Subscriptions are sold by the Superintendent of Documents, U.S. Government Print
ing Office, Washington, D. C. 20402, at a yearly cost of $119, including an annual index.

*Energy Research and Development Administration, "Report of the Field and Laboratory Utiliza-
tion Study Group," report No. ERDA-100, prepared by the independent Study Group which for-
mulated recommendations concerning a more-responsive field organization for ERDA, 1975.

"Energy: Plan to Use Peat as Fuel Stirs Concern in Minnesota," Science, Vol. 190, 1975, pp.
1066-1070.

Federal Energy Administration, "Electric Utilities, Clean Air Act Amendments, and Sulfates,"
Report No. PB-243-574 available from NTIS, Springfield, Virginia 22151 at a cost of $4.25
(paper-backed copy), published 1975.

This rather remarkable report consists of a critical analysis, by FEA, of the Clean

Air Act of 1970 and summarizes the detrimental effects that Act has imposed on coal-

based energy source developments. The stated purpose of the report was to provide

a factual basis for making decisions on the Clean Air Act Amendment of 1975.

Federal Power Commission, "Principal Natural Gas Pipelines in the United States,” Map #M4100,
scale 1:3,484,800, one sheet in color, 1974. Priced at $1.20 from the Government Printing
Office, based on reports filed with the FPC to December 31, 1973.

Freeman, T. L. G., '"Outlook for The Plant Process Industry," Chemical Engineering Process
Vol. 17, No. 12, December 1975, p. 17.

Frost & Sullivan, 'The Government R & D Market," Report No. 369, 1975. This is a 215-page
report which projects federal R § D expenditures to 1980 for solar energy, fossil fuels,
coal gasification & liquefaction, o0il shale, nuclear energy, energy conservation, geothermal
energy and physical research; $500 from Frost &§ Sullivan Inc., 106 Fulton Street, New York,
New York, 10038.

Lefond, S. J., editor, "Industrial Mineral and Rocks, 4th Edition,'" published by the AIME,
1975, 1360 pages. Copies are available from SME Book Order Department, 540 Arapeen Drive,
Box 8800, Salt Lake City, Utah 84108. Prices are AIME member $30; Nonmember $40; Student
$20.

Mathison, R. L., (compiled by), "Synthetic Fuels Research: A Bibliography," a second edition
of this work, 1975, published by the American Gas Association, 1515 Wilson Boulevard, Arling-
ton, Virginia, 22209. This is a compilation of references on coal gasification and lique-
faction, plus synthetic fuels from other feedstocks such as o0il and solid wastes. It also
contains references on hydrogen energy and methanol. The A.G.A. Catalog No. is HO 1975, and
the price is $8.00.

McKewan, W. M., and Frommer, D. W., "The Changing Fuel Situation for The Mineral Industry,"
Skillings Mining Review, December 20, 1975, Vol. 64, No. 51.

Melcher, A. G., '"Net Energy Analysis For Fossil Fuel Production,' 1975. Presented at the
68th National Meeting of AIChE, Los Angeles, California.

""Mining and Mineral Policy - 1975," Mining Congress Journal, September 1975, pp. 60-65

*Reviewed in this issue.

D-2



Natural Gas Supply Committee, "Deliveries of Natural Gas to the Interstate Market - Are Pro-
ducers Complying With the Law?" Prepared by the Legal Subcommittee of the NGSC, 1025
Connecticut Avenue, N.W., Washington, D. C., 20036, 1975.

"The New Mexico Energy Research Resource Registry," a cumulative directory of energy related
projects in New Mexico. Available at a cost of $20 from Technology Application Center,

ggﬁéications and Documents Division, University of New Mexico, Albuquerque, New Mexico,

Omelusick, J., editor, "Canadian Oil Register, 1975-1976,'" published by C. 0. Nickle Pub-
lication Co. Ltd., 330 - 9th Avenue, S.W., Calgary, Alberta T2P 1K8, at a price of $25.

"Proceedings," of the 2nd Energy Technology Conference, Washington, D. C., May 12-14, 1975.
Available from Government Institutes, 4733 Bethesda Avenue, N.W., Washington, D. C., 20014,
at $25.00.

"Proceedings," from the International Conferenceon Global Water Law Systems, held in Valencia,
Spgin, September 1-6, 1975. Copies are available from G. E. Rodesevich, Colorado State
University, Ft. Collins, Colorado, at at cost of $25 per copy.

"Proceedings," of the National Energy Forum, sponsored by The U.S. National Committee of the
World Energy Conference, May 15-16, Washington, D. C. For additional information, contact
U.S. National Committee of the Energy Conference, Suite 808, 1620 I Street, N.W., Washing-
ton, D. C., 20006, at §$125.

Schlesinger,D., and Daetz, D.,"Development Procedure for Forecasting Long-Range Environmental
Impacts, A Report to the Resource and Land Investigations (RALI) Program of the U.S. Geologi-
cal Survey," Stanford University Technical Report No. 75-3, August, 1975. For additional
information, write the authors at the Department of Industrial Engineering, Stanford Univer-
sity, Stanford, California 94305.

Shaw, H., et al, "Evaluation of Methods to Produce Aviation Turbine Fuels from Synthetic
Crude Oils, Phase I, Final Report,"Air Force Technical Report AFAPL-TR-10, 1975. Copies are
available from the Air Force Systems Command, Wright-Patterson Air Force Base, Ohio.

Synfuels Interagency Task Force reports to the President's Energy Resources Council,' Re-
commendations for a Synthetic Fuels Commercialization Program."
Volume I, Overview Report, U.S. Government Printing Office, Stock No. 041-001-00112-3
Volume II, Cost/Benefit Analysis of Alternate Production Levels, U.S. Government Print-
ing Office, Stock No. 041-001-00111-3.
Volume III, Technology and Recommended Incentives for Utility Fuel, Syncrude, Shale 0il,
Biomass Fuel, High BTU Gas, U.S. Government Printing Office, Stock No. 041-001-00114-0.
Fact Book, U.S. Government Printing Office.

"Transactions,'" 10-Volumes, 9th World Energy Conference, sponsored by the U.S. National
Committee of the World Energy Conference, 345 East 47th Street, New York, New York, 1975.

*J,S. Bureau of Mines, '"United States Energy Through the Year 2000 (Revised),'" December 1975.

This report is an update of a 1972 publication of the same title by the U.S. Bureau of Mines.
A comparison of the two forecasts is presented in the general section of this issue.

University of Wyoming, "Eleventh Annual Report of the Wyoming Research Institute,'" 1975.
Copies are available from the University of Wyoming, P.0. Box 3067, University Station,
Laramie, Wyoming 82071.

*Reviewed in this issue.
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Utah Geological and Mineral Survey, "Energy Resources of Utah," 1975. This is Map #38, which
is available from UGMS Publications and Sales, UGMS Building, University of Utah, Salt Lake
City, Utah 84112.

*Vogenthaler, T. J., "Future Energy Alternatives for Colorado," a 3-volume report by tbe
Colorado Energy Research Institute, P.0. Box 366, Golden, Colorado, 80401, 1975, priced
at $20.

Wali, M. K., "Practices and Problems of Land Reclamation in Western North America," 1975.
Available from The UND Press, Box 8006, The University of North Dakota, Grand Forks, North
Dakota, 58202, at a price $8.

Wali, M. K., "Prairie: A Multiple View,'" 1975. Available from the UND Press, Box 8006,
The University of North Dakota, Grand Forks, North Dakota, 58202, at a price $10.

GENERAL - PATENTS

Vetrocoke Cokapuamia (Italy), U.S. Patent 3,897,227, "Process for the Removal of CO2 and
HZS and Other Acidic Gases From Gas Mixtures."

OIL SHALE

Anders, D. E., Doolittle, F. G., and Robinson, W. E., '"Polar Constituents Isolated From Green
River 0il Shale," 1975. Reprinted in Geochemica et Cosmochemica Acts, Vol. 39, pp. 1423-
1430. -

*Arnold, C., Jr., "Effect of Heating Rate on the Pyrolysis of 0il Shale.'" Sandia Laboratories
Report No. SAND 74-5577, 1975. Copies are available through National Technical Information
Service, Springfield, Virginia 22151, as Document DA 81213-1 at a cost of $4.50.

Blunck, F., "Commercialization of 0il Shale," 1976. Presented at the ACS Symposium on Commer-
cialization of Synthetic Fuels, Colorado Springs, Colorado.

*Brady, B. T., Hooker, V. E., and Agapito, J. F. T., "Laboratory and In Situ Mechanical
Behavior Studies of Fractured 0il Shale Pillars," in Rock Mechanics, Vol. 7, 1975, pp. 101-
120.

Carpenter, H., "The Creation of High Fluid Conductivity in O0il Shale by Injection of Ex-
plosives,'" presented at the Symposium on Stimulation of Low-Permeability Reservoirs,held at
the Colorado School of Mines, Golden, February 1976.

*Carter, W. J., and Harold, R. J., "In Situ 0il Shale Processing Including Fracturing Studies
and Selective Chemical Degradation,'" at lst Rocky Mountain Fuel Symposium, BYU, Provo, Utah,
1976.

*Colony Development Operation in Colorado, '"Proposed Development of 0il Shale Resources," a
Draft Environmental Impact Statement prepared by the Land Management, U.S. Department of the
Interior, December 12, 1975.

*Colorado School of Mines Research Institute, "A Practical Approach to Development of a Shale
0il Industry in the United States,'" October 1, 1975. Report prepared for and made public by
the Gary Operating Co., Englewood, Colorado.

Dockter, L., "The Creation of High Fluid Conductivity in an 0il Shale by Injection of Ex-

plosives," presented before the Symposium on Stimulation of Low Permeability Reservoirs,
Colorado School of Mines, Golden, February 1976.

*Reviewed in this issue.
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*Dockter, L., Carpenter, H. C., and Harris, H. G., "A Mathematical Model of 0il Shale Retort-
ing," at 1st Rocky Mountain Fuel Symposium, BYU, Provo, Utah, 1976.

Edmond, C., "Paraho Through Presidential Eyes: Potential and Problems Add Up to Promise,"
Shale Country, Volume 1, No. 10, October 1975, pages 4-6.

*Genco, J. M., et al, "The Use of Nahcolite Ore and Bag Filters For Sulfur Dioxide Emission
Control," in Journal of the Air Pollution Control Association, Vol. 25, No. 12, December 1975,
Pp. 1244-1253,

Hardy, M. P., and Agapito, J. F. T., "Pillar Design in Underground 0il Shale Mines," pre-
sented at the 16th Symposium on Rock Mechanics sponsored by the International Society for
Rock Mechanics, Minneapolis, Minnesota, September 22-24, 1975.

Holtz, W. G., "Properties of Retorted Oil Shale Related to Disposal,'" presented at the Geo-
technical Division meeting of ASCE, Denver, Colorado, February 12, 1976.

Jensen, H., "In Situ Experiments at ERDA's Laramie Energy Research Center," at lst Rocky
Mountain Fuel Symposium, Brigham Young University, Provo, Utah, January 1976.

*Johnson, D. R., Young, N. B., and Robb, W. A., "Thermal Characteristics of Analcime and its
Effect on Heat Requirements for 0il Shale Retorting," in Fuel, Vol. 54, No. 4, October 1975,
pp. 249-252.

Klipp, J. E., "An 0il Spill Contingency and Response Plan for A Proposed Pipeline System,"
Colony Development Operation, Atlantic Richfield Company, Operator, December 1975. (reissued)

*Madsen, R. C., "Water Quality Monitoring Requirements and Needs for Federal Prototype 0il
Shale Leases U-a and U-b," at 1lst Rocky Mountain Fuel Symposium, BYU, Provo, Utah, 1976.

Novak, A., "Baseline Studies Lead the Way: Data Mountains Suggest Answers To 0il Shale En-
vironmental Concerns,'" Shale Country, Vol. 1, No. 12, December 1975, p. 10.

Novak, A., "Oil Shale - 1976: Review/Preview,'" Shale Country, Vol. 1, No. 12, December
1975, p. 4.

*Nuttall, H. E., "Mathematical Modeling and Experimental Investigation of In Situ 0il Shale
Retorting,' at 1lst Rocky Mountain Fuel Symposium, BYU, Provo, Utah, 1976.

Perrini, E. M., "0il from Shale and Tar Sands,'" 1975. Published by Noyes Data Corporation,
Park Ridge, New Jersey.

"Petrosix: Brazilian Answer to 0Oil Shale Technology,'" in Engineering & Mining Journal,
November 1975, pp. 158-162.

Piper, E. M., '"Update of the Paraho 0il Shale Project,'" at National Western Mining Conference,
Denver, 1976.

*Sohn, H. Y., "Modeling of In Situ 0il Shale Retorting," at lst Rocky Mountain Fuel Symposium,
BYU, Provo, Utah, 1976.

"Superior's 0il Shale Process: Trying to Live Up to Its Name," Shale Country, Vol. 1, No.
10, October 1975, pages 7 and 8.

*Reviewed in this issue.



U.S. Geological Survey, "0Oil Shale Fischer Assay Data, Tables of Average Cil Yield Values,

and 0il Yield Histograms of USGS Coreholes CR-1 and CR-2, Piceance Creek Basin, Colorado,"

,>GS Open File Report #75-589, 1975. Available for inspect:un at the USCS Public Inquiries
Jiffice, Federal Building, Denver, Colorado.

*'"USSR 0il Shale Presentation,' prepared by The Rescurces Sciences Corporation, Tulsa,
Oklahoma, 1975. This presentation is discussed in th¢ 0il Shale section of this quarterly.

*Vawter, R. G., '"Shale 0il Production Costs and the Need for Incentivgs for quneer Plant
Construction,'" presented at the ACS Symposium on (ommercialization or Synthetic Fuels,
Colorado Springs, Zolcrado, 1976.

Wen, C. S., et al, "Exploratory Experiments on Pvrite Removal brom (Apnalachian) 0Oil Shale
by an Electrolytic Process," in Fuel Vol. 55, ~o. 1, Januarv 1976, pn. 75-78.

"Who's Who in Shale?" Shale Country, Vol. 1, No. 17, 1975, p. 14. A listing -- of key com-
panies associated with oil shule and their principa' otficars and managers.

Wirth, U. S. Rep. T., "Opportunity to Speak Out," Shale Country, Vol. 1, No. 12, December
1975, p. 18.

OIL SANDS

Ali, L. H., '"Method for the Determination »f Elemental 3ulphur in Bitumen," in Fuel, Vol.
54, No. 4, October 1975, pp. 241-244.

Armstrong, J., "First Oil Sands Plant a2 True Pioneer Project," in Energy Processing,
Sept./Dec. 1975, pp. 22-29.

Armstrong, J., "In Situ (0il Sands) Eftort Gaining," in Energy Processing, Sept./Oct. 1975,
pp. 44-45.

Armstrong, J., '"Syncrude Progress Near Schedule," in Energy Processing, Sept./Oct. 1975,
pp. 306-43.

*Carlson, F. M., "Field Experiment of Underground Reverse Combustion in a Utah Tar Sand,"
at 1st Rocky Mountain Fuei Symposiam, BYU, Provo, Utah, 1976.

*Glassett, J. M., "Surface Mining of Utah Tar Sands," at lst Rocky Mountain Fuel Symposium,
BYU, Provo, Utah, 1976.

Johnson, L. A., Marchant, L. C., and Cupps, C. Q., "Properties of Utah Tar Sands -- Asphalt
Wash Area, P. R. Spring Deposit,'" U.S. Bureau of Mines Report of Investigations 8030, 1975,
p- 11.

Johnson, L. A., Marchant, L. C.. and Cupps, C. Q., "Properties of Utah Tar Sands -- South
Seep Ridge Area, P. R. Spring Deposit," U.S. Bureau of Mines Report cf Invastigations, 8030,
p.- 14.

Johnson L. A., Marchant, L. C., and Cupps, C. Q., "Properties of Utali "ar Sands - North Seep
Ridge Area, P. R. Spring .lepos:t," November 1975. Report of Investigat.ons #LERC/RI-76-6.
Available from NTIS, U.S. Depictment of Commerce, Springfield, Virginia 22151, $4.00 paper,
$2.25 microfiche.

Land, C. S., Carlson, F. C., and Cupps, C. Q., "Laboratory Investigation of Reverse Combustion

in Two Utah Tar Sands," Lairam.e Energy Research Center Report of Investigations #LERC/RI-75-2,
1975.

*Reviewed in this issue.



Marchant, L. C., Land, C. S., and Cupps, C. Q., "Experimental Approach to In Situ 0il Re-
covery from Tar Sands," on file at the Laramie Energy Research Center, Laramie, Wyoming.

Moore, R. G., et al, "Anhydrous Extraction of Hydrocarbons," in Energy Processing, Sept/Oct.
1975, pp. 48-56.

'""New Process Mooted for 0il Sands Which Would Eliminate Tailing Ponds," Oilweek, Volume 26,
No. 36, October 20, 1975, pp. 14-18.

Perrini, E. M., "0il from Shale and Tar Sands,'" 1975. Published by Noyes Data Corporation,
Park Ridge, New Jersey.

Peterson, P. R., "Lithologic Logs and Correlation of Coreholes, P. R. Spring and Hill Creek
0il-Impregnated Sandstone Deposits, Uintah Country, Utah,' Utah Mineral and Geological Sur-
vey Report of Investigations No. 100, 1975.

Pratt, L., "The Tar Sands: Syncrude and The Politics of 0il," 1976, Hurtig & Co., publishers,
10560 105th Street, Edmonton, Alberta, Canada; $3.95 paper; $8.95 cloth.

OIL SANDS - PATENTS

Great Canadian Oil Sands Ltd., Canadian Patent No. 975,696, ''Recovery of Bitumen from Sludge
Resulting from Hot Water Extraction of Tar Sands." This patent describes method of air
treating the sludge from a tailings retention pond to recover bitumen froth.

Great Canadian 0il Sands Ltd., Canadian Patent No. 975,698, '""Recovery of Bitumen from Sludge
Resulting from Hot Water Extraction of Tar Sands." This patent describes a method of re-
moving sludge from the bottom of a retention pond to a settling vessel where the sludge is
aerated and a bitumen froth recovered.

Great Canadian 0il Sands Ltd., Canadian Patent No. 975,699, "Recovery of Bitumen from Sludge
Resulting from Hot Water Extraction of Tar Sands.'" This invention relates to a method for
improvement in the recovery of bitumen in tar sands. The effluent discharge from the hot
water extraction process is sent to a retention pond where a sludge layer containing 5 to 50
wt. percent mineral matter and 0.5 to 25 weight percent bitumen is deposited. This sludge
layer is pumped to a settling zone where the bitumen froth and mineral layer are allowed to
separate. The froth recovered is returned to the main plant for processing.

Great Canadian 0Oil Sands Ltd., Canadian Patent No. 976,901, '"Hot Water Extraction.'" This in-
vention relates to a method for reducing fresh water requirements in the hot water extraction
process. The method used to recycle pond water from the sludge layer of the tailings reten-
tion pond to settling vessel of the hot water extraction process at a point below the surface
of the sand layer in the vessel. This permits a larger recovery of bitumen by removing more
bitumen from the sludge layer and also reduces the quantity of fresh water required for the
extraction process.

Great Canadian 0il Sands Ltd., Canadian Patent No. 976,102, "Method of Reducing Sludge Ac-
cumulation from Tar Sands Hot Water Process.'" The patent relates to a method for treatment
of effluent discharge and treatment of water storage retention ponds so as to reduce sludge
accumulations. This is accomplished by mixing the sludge layer with the discharge streams
from the main extractor and middlings heater. By mixing the sludge with the effluent dis-
charges, silt and clay particles which are in the recycle streams fill the interstices bet-
ween sand particles when the entire mixture is returned to the pond. The effect of the pro-
cess is the replacement of the water, which normally fills the interstices, with clay and
silt, which allows a release of more water and results in compaction of mineral matter in

the pond.

*Reviewed in this issue.
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COAL

Atwood, G., '"The Strip Mining of Western Coal," in Scientific American, December 1975.

*Bartholomew, C. H., and Barton, B., "Alloy Catalysts For Methanation of Coal Synthesis Gas,"
at lst Rocky Mountain Fuel Symposium, BYU, Provo, Utah, 1976.

Bauer, A., "Surface and Root-Zone Hydrology of Surface-Mined Spoil Banks in the Northern
Great Plains,'" presented at the 105th Annual Meeting of the AIME, Las Vegas, Nevada,
February 1976.

Bechtel Corporation, "Clean Coal Energy: Source-To-Use Economics, Phase I Report,"” ERPA
R & D Report No. 111, Interim Report No. 1, April 1975. Copies of this report are gvallable
at $7.60 as item FE-1552-T1 from Technical Information Service, Springfield, Virginia 22151.

Bituminous Coal Research, "Abstracts of Mining Production Research Programs; USBM Mining
Research Program, New Contracts and Revised Abstracts April 1, 1975 to December 31, 1975."
Available from BCR, Inc., 350 Hochberg Road, Monroeville, Pennsylvania.

Bituminous Coal Research, '""Reclamation of Coal Mined Land - A Bibliography With Abstracts,"
BCR, 350 Hochberg Road, Monroeville, Pennsylvania, 1975.

*Bixby, J., "An Approach to High BTU Coal Gasification,' presented at the ACS Symposium on
Commercialization of Synthetic Fuels, Colorado Springs, Colorado, February 1976.

*Brandenburg, C. F., "ERDA In Situ Coal Gasification Experiments,'" at lst Rocky Mountain
Fuel Symposium, BYU, Provo, Utah, 1976.

Brawner, C. O., "Stability in Surface Coal Mining,'" at National Western Mining Conference,
Denver, 1976.

*Candela, B. J., et al, ''Issues Relative to the Development § Commercialization of a Coal-
Derived Synthetic Liquids Industry -- Lifestyle and Energy Consumption: Scenarios for the
Year 1985, 2000, and 2025," a report prepared for ERDA by the Hudson Institute, Inc., 1975.
Paper copies of the report are available at a cost of $5.45 from NTIS, Springfield, Virginia,
22151, as document FE-17521.

Chakravarthy, S. C. and Dutta, D., "Reaction of Coals Under Plasma Conditions: Direct Pro-
duction of Acetylene From Coal," in Fuel, Vol. 55, No. 1, pp. 43-46.

'""Coal Conversion Activities Picking Up," Chemical and Engineering News, December 1, 1975,
PP. 25-26.

'""Coal Gasification Economically Viable for Ammonia and Methanol Production," in Oilweek,
Vol. 26, No. 38, November 3, 1975, pp. 44-45.

Coalgate, J. L., "A Study of Coal-Associated Wastes Resulting From the Mining, Processing
and Utilization of Coal," ERDA R & D Report No. 75, Interim Report No. 2, period of perfor-
manace: February 1972 to February 1973, issued 1975. Copies are available as Document No.
FE-1218-T-1 through NTIS, Springfield, Virginia, 22151, at a cost of $5.45, paper-backed.
This report consists of a bibliography of papers which concern coal-associated wastes.

*Coates, R., "Steam-Carbon and COp-Carbon Reaction Kinetics in a Pressurized Entrained Flow
Coal Gasifier,'" at 1st Rocky Mountain Fuel Symposium, BYU, Provo, Utah, 1976.

Cohen, I. D., "The Socio-Economic Impact of Western Coal Development,' presented at the 105th
Annual Meeting of the AIME, Las Vegas, Nevada, February 1976.

*Reviewed in this issue.
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Cornette, A. J., "Ten-Year Outlook in U.S. Coal Mining," at National Western Mining Con-
ference, Denver, 1976.

De La Cruz, "Broadfront Concept of In Situ Processing of Solid Fossil Fuels,'" presented at
the 105th Annual Meeting of AIME, Las Vegas, Nevada, February 1976.

Deul, M., and Kim, A. G., "Methane in Coal, From Liability to Asset,'" Mining Congress Journal,
November 1975, pp. 28-32.

Dobb, D., and Diebold, F., "Fluoride Analysis of Coal," at lst Rocky Mountain Fuel Symposium,
BYU, Provo, Utah, 1976.

Doelling, H. H., '"Geology and Mineral Resources of Garfield County, Utah.'" Bulletin No. 107
of the Utah Geological and Mineral Survey, 1975, price at $6.

Dotter, B. M., "Greening the Western Coal Lands," in Our Sun, Winter, 1976, pp. 26-28.

Energy Research and Development Administration, "A Study of Coal Associated Wastes Resulting
from the Mining, Processing and Utilization of Coal-Literature Survey -- Coal Associated
Wastes (1900-1972);" R § D Report No. 75, Interim Report No. 75, Interim Report No. 2, NTIS
Document No. FE-1218-T-1, 1975. Copies are available at $7.60 (paper) from NTIS, Springfield,
Virginia, 22151.

Energy Research and Development Administration, "Evaluation of Filtration Equipment For .
Cresap Testing, Special Report,'" NTIS Document No. FE-1517-16, 1975. Copies are available
at $5.45 (paper) from NTIS, Springfield, Virginia, 22151.

Energy Research and Development Administration, "Issues Relative to the Development & Com-
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. Cox, J. L., "Catalysts For Coal Conversion."

. Green, N. W., "Synthetic Fuels From Coal -- The Garrett Process."
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Magnami, C. F., and Ali, S. M., "Mathematical Modeling of the Stream Method of Underground
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Washington, D. C.
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Energy Resource Development - Draft First Year Work Plan," prepared for the Environmental
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Starkey, J. P., Forney, A. J., and Haynes, W. P., '""Methanation in Coal Gasification,'" ERDA
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Americas, New York, New York, 1975, at $5.

U.S. Bureau of Mines, "Economic Engineering Analysis of U.S. Surface Coal Mines and Effective
Land Reclamation," USBM open file report 74-75 prepared under contract to Skelly § Log, USBM
Contract No. S0241049, available as NTIS PB-245-315 at $15.25.

U.S. Bureau of Mines, "Operations Study of Selected Surface Coal Mining Systems in the United
States," a report by Theodore Barry and Associates to the U.S. Department of the Interior,
Bureau of Mines. Copies are available from NTIS, Springfield, Virginia, as Document PB

245085 at a cost of $7.50. The overall objective of this study was to gather operational data
from selected surface coal mining systems in the United States, and to assess the potential
production and economic capacity of the systems. The study cited four mines, each using a
different mining technique and different equipment. One mine was selected from each of the
major coal fields: midwestern, eastern, northwestern, and southwestern.

*U.S. Department of Interior, Bureau of Reclamation, 'Western Gasification Company (WESCO) Coal
Gasification Project and Expansion of Navajo Mine by Utah International Inc.," the Final
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"World Coal Trade,'" published by the National Coal Association, 1130 17th Street, N.W., vash-
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Wigmore, B. A., "Financing Western Coal Development," presented at the 105th Annual Meeting
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Yokoyama, S., Bodily, D. M., and Wiser, W. H., '"Chemical Structure of Heavy Oils Derived
From Coal Hydrogenation,' at 1st Rocky Mountain Fuel Symposium, BYU, Provo, Utah, 1976.

COAL - PATENT

*Metallgesellschaft Aktiengellschaft, U.S. Patent 3,902,872, '"Reactor for Gasifying Coal Under
Pressure." The reactor design is discussed in the coal section of this quarterly.

*U.S.A., U.S. Patent 3,904,386, '"Combined Shift and Methanation Reaction Process for the
Gasification of Carbonaceous Materials.'" This process is reviewed in the coal section of
this quarterly.

KVB Engineering, Inc., U.S. Patent 3,909,211, '"Coal Desulfurization Process.'" Coal is de-
sulfurized by heating it in comminuted form in the presence of NO, and other gases to remove
part of the sulfur in the coal. Sulfur still remaining in the coal will be in the form of
an inorganic sulfate or sulfite or included in an organic radical, assuming coal has a con-
densed aromatic ring structure, with two double bonded oxygen atoms attached. This sulfur

is for the most part removed by a subsequent additional step of exposing the pre-treated coal
to water or to a heated alkali metal hydroxide solution.

Ethyl Corporation, U.S. Patent 3,909,213, '"Desulfurization of Coal." This process for de-
sulfurizing coal comprises: digesting in a digestion zone, coal and a Group IA or IIA metal
oxide or mixtures thereof in the presence of a fused metal chloride salt medium, which medium
is capable of dissolving sulfur-containing organic compounds present in the coal and which
has a melting point below the digestion temperature; passing anhydrous hydrogen chloride in-
to the digestion zone and removing from the digestion zone desulfurized coal.

*Reviewed in this issue.






Sy n-fuels ;s gemneral







ENERGY FORECASTS

INTERIOR REQUESTS THAT THE NATIONAL
PETROLEUM COUNCIL UPDATE ITS "U.S. ENERGY
OUTLOOK" REPORT

Assistant Secretary of the Interior Jack
W. Carlson asked John Swearingen, Chairman
of the National Petroleum Council, to have
NPC update its previous "U.S. Energy
Outlook" report.

Specifically, Carlson wants a study of
the energy outlook for the United States
projected into the future as near to the
year 2000 as possible. The study should
include evaluation of future trends in
energy supply and consumption patterns.
Environmental, economic, logistical and
government policy considerations which may
have an impact on these trends also are to
warrant inspection. Carlson requested
that before undertaking the update of the
"U.S. Energy Outlook', the Council should
develop a critique of its previous study.
The organization, methodology and presenta-
tion techniques resulting from this review
should be incorporated in a proposed ''new"
study outline for "U.S. Energy Outlook.

The outline is to be submitted to
Interior by the NPC no later than January
1976. The updated "U.S. Energy Outlook"
is scheduled for completion in the first
quarter of 1977.

To direct and produce the critique and
outline, the NPC appointed a Committee on
Future Energy Prospects. Its members
include:

Chairman
H. Robert Sharbaugh, President and
Chairman of the Board, Sun 0il Company
Co-Chairman
Jack W. Carlson, Assistant Secretary
of the Interior
William L. Fisher-Alternate
Ex-Officio
John E. Swearingen, Chairman, NPC
Ex-Officio
Collis P. Chandler, Jr., Vice Chairman,
NPC
Secretary
K.E. BelLieu, Executive Director, NPC

Members
R.0. Anderson, ARCO

CAMERON ENGINEERS, INC.

C.M. Bennett, Texas Pacific 0il Company
H.W. Blauvelt, Continental 0il Company
Howard Boyd, E1 Paso Natural Gas
Company

H. Bridges, Shell 0il Company

J.A. Carver, Jr., University of Denver
B.R. Dorsey, Gulf Oil Corporation

F.E. Fitzsimmons, Int. Brotherhood of
Teamsters

R. Gilkeson, Edison Electric Institute
R.J. Gonzalez, Houston, Texas energy
consultant

M.F. Granville, Texaco, Inc.

F.L. Hartley, Union 0il Company

K.E. Hill, Blyth Eastman Dillon §&
Company

H.D. Hoopman, Marathon Oil Company
H.D. Jacoby, Mass. Inst. of Technology
M.S. Jameson, Jr., I.P.AA.

J.M. Kelly, Security National Bank
(New Mexico)

T.L. Kimball, National Wildlife Federa-

tion

J.H. Lichtblau, Pet. Ind. Res. Founda-
tion, Inc.

D.R. Ligon, Bracewell & Patterson
(W.,D.C.)

H.M. McClure, Jr., McClure 0il Company
D.A. McGee, Kerr-McGee 0il Corporation
C.J. Miller, I.P.A.A,

C.H. Murphy, Jr., Murphy 0il Corporation
R.V. Sellers, Cities Service Company
C.E. Spahr, The Std. 0il Co (Ohio)

Elvis J. Stahr, National Audubon
Society

R.Warner, Jr., Mobil 0il Corporation
J.G. Winger, The Chase Manhattan Bank
M.A. Wright, Exxon Company USA

The National Petroleum Council was
established in 1946 by the then Secretary
of the Interior J.A. Krug as an industry
organization to advise the Secretary on
oil and gas matters and make recommendations
concerning petroleum or the petroleum
industry. Matters to be considered by
NPC are initiated by the Secretary.

Recent NPC reports of interest include
"Petroleum Storage for National Security,"
'""Potential for Energy Conservation in the
United States: 1979-1985,'" "Ocean Petroleum
Resources,'" and the series of reports
which constitute "U.S. Energy Outlook'.
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USBM UPDATES ITS 1972 REPORT, "U.S. ENERGY
THROUGH THE YEAR 2000"

The U.S. Bureau of Mines has published a
report entitled, "United States Energy
Through the Year 2000 (Revised).'" This is
an update of a 1972 report having the same
title.

The Bureau's new forecast of energy
consumption is based on the assumptions
that existing patterns of resource utiliza-
tion will continue and that government
actions can alter projected energy resource
utilization patterns to take advantage of
the more plentiful indigenous resources.

For the time span of just three years
since the 1972 study was published, the
Bureau cites three major happenings that
have created problems for energy fore-
casters. They are:

. The potential massive intervention of
the government in energy situations.

. The problem of large price increases
for energy.

. The impact of environmental restric-
tions.

These developments have created doubts as

TABLE 1

to the validity of previous projections.
Indeed, the revised forecast arrives at
different projections than does the earlier
forecast. To compare the revised forecast
with the earlier forecast, Table 1 has

been prepared. It presents a summary of
overall inputs of energy (gross and. net)

to the U.S. economy for the target dates
1980, 1985 and 2000.

From Table 1 it becomes obvious that the
Bureau's recent energy forecast is much
more pessimistic than was the 1972 forecast.
The nation's net energy input in 1980
decreases by 9.3 percent from that forecast
for 1980 in 1972. The decrease becomes
even greater in 1985 (13.1 percent), and
in 2000 (21.3 percent).

Two additional tables are presented to
show more specific forecast data. Each is
reproduced directly from the 1975 revised
report. Table 2 (Table No. 9 in the
report) shows the projected U.S. consump-
tion of energy resources by consuming
sector and by the source of energy.

Table 3 (Table No. 12 in the report) shows
the projected U.S. gross consumption of
energy resources in standard physical
units, such as barrels, tons, kwh, etc.,
rather than in BTU.

COMPARISON OF 1972 AND 1975 FORECASTS
BY THE USBM OF THE GROSS AND NET ENERGY INPUTS TO THE U.S. ECONOMY
(Conversion Losses & Net Energy = Gross Energy)

USBM FORECASTS

TARGET 1972 Report (1) 1975 Report (2)
YEARS Gross Net Gross Net
1974 82.0 (3) 62.0 73.1 59.9
1980 96.0 76.1 87.1 68.9
1985 116.6 89.7 103.5 77.9
2000 191.9 140.1 163.4 110.2
Notes:

(1) "United States Energy to the Year 2000," USBM, December, 1972.
(2) "United States Energy to the Year 2000 (Revised)," USBM,

December 1975,

(3) A1l units are quadrillion BTU.
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Consumirg Sector

1974

Household & Commercial
Indystrial 1/
Transportation
Electrical generation
Synthetic gas
Synthetic l1iquids

Total

1980

Household & Commercial
Industrial
Transportation
Elecirical generati .n
Synthetic gas
Synthetic liquids

Total

1985

Household & Commercial
Industrial
Transportation
Electrical generation
Synthetic gas
Synthetic liquids

Total

2000
Household & Commercial
Industrial
Transportation
Electrical generation
Synthetic gas
Synthetic liquids

Total

TABLE 2

U.S. CONSUMPTION OF ENERGY RESOURCES BY MAJOR SOURCES ANO CONSUMING SECTORS,
1974 PRELIMINARY AND PROJECTED TO THE YEAR 2000

{Trillion Btu)

Yydropower Total Synthetic Synthetic Utility Total Net
Naturel 0i) Nuclear and Gross Energy Liquids Gas Electricity Energy
Coal Petroleum Gas Shale Power Geothermal Inputs Distributed Disi{ributed Distributed Inputs
29 6,390 7,116 -- - - 13,797 -- -- 3,687 17,484
4,208 6,044 11,129 -- -- -- 21,415 -- -- 2,665 24,081
2 17,608 664 -- -- 34 18,274 -- -- 16 18,290
8,668 3,448 3,328 -- 1,173 3,018 19,635 - -- -- --
13,169 33,490 22,237 -- 1,173 3,052 73,12 -- -- 6,368 59,855
100 7,600 8,000 -- -- -- 16,700 -- 1o 5,790 21,600
4,800 7,500 10,000 -- -- -- 22,300 -- -- 3,600 25,900
-- 20,700 600 -- -- -- 21,300 - -- 60 21,360
12,250 5,100 2,009 - 4,550 3,800 27,700 -- -- -- --
-- 140 - - -- -- 140 -- -- -- --
17,150 41,040 20,600 - 4,500 3,800 87,140 -- 110 9,450 68,860
100 7,880 8,500 -- - - 16,480 120 210 7,810 24,620
4,930 8,370 9,500 - -- -- ¢2,800 130 240 5,620 28,790
-- 23,040 600 -- -- -- 23,640 360 -- 80 24,080
15,700 6,200 1,500 -- 11,840 3,500 39,090 -- -- -- --
520 140 -- -- -- -- 660 - -- -- -
-- -- -- 870 .- -- 870 -- -- -- --
21,250 45,630 20,100 870 11,840 3,850 103,540 610 450 13,510 77,490
-- 7,960 9,000 -- - - 16,960 940 1,940 14,740 34,580
5,910 10,370 9,000 - - - 25,280 1,230 2,260 14,680 43,450
-- 28,170 600 -- - - 28,770 3,330 -- 100 32,200
20,700 4,700 1,000 - 46,000 6,070 78,550 -- -- - -
6,000 - -- - - - 6,000 - .- -- -
2,140 == - 5,730 -- - _1,870 -- - - —
34,750 51,200 19,600 5,730 46,000 6,070 163,430 5,500 4,200 29,520 110,230

]Miscellaneous and unaccounted energy assigned to this sector. For 1974 this was 219 trillion Btu of petroleum products.
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TABLE 3

U.S. GROSS CONSUMPTION OF ENERGY RESOURCES BY MAJOR SOURCES,
1974 PRELIMINARY AND PROJECTED TO THE YEAR 2000

Petroleum
Million barrels
Trillion Btu
Percent of total gross inputs

Natural Gas
Billion cubic feet
Trillion Btu
Percent of total gross inputs

Coal (all ranks) 1/
Million short tons
Trillion Btu
Percent of total gross inputs

0il1 Shale
Million barrels
Trillion Btu
Percent of total gross inputs

Hydropower & Geothermal
Billion kWh
Trillion Btu
Percent of total gross inputs

Nuclear Power
Billion kWh
Trillion Btu
Percent of total gross inputs

Total Gross Energy Input
Trillion Btu

]Does not include coal exports.

Comments

Forecasting anything to the year 2000 1is
wild and no one should be faulted for
trying to provide their estimates. How-
ever, we can disagree. From our viewpoint,
it 1s unrealistic to expect natural gas
consumption in the U.S. to be 19,030
billion cubic feet in 2000. About half
that amount would be difficult to justify.
The projected oil consumption in the year
2000, at 9,274 million barrels is much too
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1974 1980
6,080.8 7,433
33,490 41,040
45.8 47.1
21,780 19,900
22,237 20,600
30.5 23.6
556.5 736
13,169 17,150
18.0 19.7
291 343
3,052 3,800
4.1 4.4
110 427
1,173 4,550
1.6 5.2
73,121 87,140
excessive.

figure.

1985

8,265
45,630
44 .1

19,510
20,100
19.4

923
21,250
20.5

157
870
.8

391
3,850
3.8

1,139
11,840
11.4

103,540

2000

9,274
51,200
31.3

19,030
19,600
12.0

1,560
34,750
21.3

605
6,070
3.7

5,120
46,080
28.2

163,430

Great faith is evidently
placed in nuclear energy, which is pro-
jected to increase 46.5 times the 1974

By our conservative, even pessi-~

mistic outlook, the U.S. is in much deeper
trouble than the Bureau of Mines perceives.

###

#
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CERT REPORTS ON FUTURE ENERGY ALTERNATIVES
FOR COLORADO

The Colorado Energy Research Institute
(CERI) has issued Volume I of what is
intended to be the first of an ongoing
report of a program leading to the
development of an energy plan for state
operations. The 165-page report authored
by T.J. Vogenthaler, director of CERI, is
entitled, "Future Energy Alternatives for
Colorado, Volume I," and is available from
CERI at P.0O. Box 366, Golden, Colorado,
80401. In addition, a 29-page ''Summary
Report on Future Energy Alternatives for
Colorado'" was issued.

CERI was established by law in 1974 to:

"Maintain liaison with the State to
identify important energy and energy-
related mineral problems including
their relationship to the use of waters
in the State;

'""Coordinate and promote the development
of energy and energy-related minerals
research programs and projects;

. "Coordinate the evaluation of the
economic, social, medical, educational,
and environmental impact of various
energy and energy-related minerals
policies ..."

To fulfill this mandate, CERI has under-
taken a research program in two broad
areas -- the science and technology of
energy in our society and policy options
available to the state to deal with energy
problems.

The overall project, upon which this
Volume I report deals, is structured
around an analysis of the energy production-
supply-processing-consumption system of
Colorado, with this first phase of the
'""CASES" project designed to:

. Examine possible alternative energy
futures for Colorado;

Develop communication links with
decision-makers and researchers;

. Use models, existing data and analyti-
cal techniques to accomplish project
goals;

. Examine improved data acquisition,
analytical and procedural approaches
for future use.

CAMERON ENGINEERS. INC.

Colorado's Energy Options Predicted

Projections were made for four cases,
with emphasis being placed on shorter term
matters to 1985. The four cases examined
were:

The '"Base Case'" - the existing trends,

. The "Conservation Case'" to conserve
resources and the environment,

. The "Maximum Production Case",

. The "Sudden Interruption Case'" to
recognize possibilities of supply
disruptions.

However, after considering each case
separately, the report concludes that the
future probably will not resemble any of
the cases described, but will contain some
elements of each case. It rationalizes this
by presenting a table which summarizes the
energy supply technology options of the
State of Colorado. This table (which is
Table XI from the report) is reproduced
in this article as Figure 1. It is the
main product of the report.

Report Found Lacking In Several Respects

It troubles us that this report by the
officials state energy research institute
is superficial. Being intended as a guide
for the Administration and General Assembly
of Colorado, its statements and conclusions
could bear heavily on formation of official
energy policies.

Consider, for example, that on page 24 of
the Summary Report this statement appears --
'""Coal gasification would be encouraged
because the economics are presently favor-
able for this fuel on a site-by-site basis."
We doubt, whether or not the economics are
presently favorable. We are unable to find
any supporting data in the report to back
up the statement. Yet that is a statement
offered to administrators to use in formu-
lating energy policy.

Look also at Table XI (Figure I).
Evidently no shale oil production is ex-
pected by 1985. Yet, without too much
imagination, by 1985 federal tract C-a
could be producing 50,000 B/D, Union Oil's
retort-B project could be producing 50,000
B/D, Colony could be producing 50,000 B/D,
and Occidental 0il Company's modified in situ
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TABLE Xi

SUMMARY OF ENERGY SUPPLY TECHNOLOGY OPTIONS

Possible Contribution
to Colorado
Energy Supply

High Contribution

Maderate Contribution

Limited Cantribution

Ta 1985

Natural gas; conventional coal-
electric; oil primary and secondary
recovery.

Syngas from coal.

Nuciear fission eleetric; solar heat-
ing and cooling, biogas, solid waste,
LPG, Hydroelectric (plus negligible
amounts fram some supply tech-
nologies list in 1985 to 2000").

No Contribution To
Year 2000

Nuclear breeder reactor, Nuclear
fusion, hydrogen gas, ocean ther-
mal gradijent.

Legend

1985 to 2000

Nuclear fission electric; Syngas from
coal; conventional coal-electric; so-
lar heating and cooling; oil primary
and secondary recovery, natural gas
(decreasing near end of century).

Tertiary recovery of oil; wind-elec-
tric, natural gas (at end of Century).

Shale oil, geothermal electricity and
heat, “Combined cycles' for elec-
tricity generation; coal-syngas and
solvent-refined coal for elsectricily,
LPG; stimulation of natural gas;
methane from coal seams, biogas,
gas from solid waste, solar-electric,
MHD, fuel cells and presently ex-
perimental technologies, coal direct
combustion, Hydroelectric.

High Contribution
Mcaderate Contribution
Limited Cantribution

Over 15 percent of total state energy
5 percent to 15 percent of tota| stale energy
Less than 5 percent of total state energy

Figure 1. Table XI - Main Product of the Report

concepts could be providing 100,000 B/D.
This 250,000 B/D total obtained from oil
shale by 1985 would surely be significant,
comparing '"favorably'" with Colorado's
current production of conventional crude
oil which is (1974) only 102,762 B/D.

Table XI leaves the impression that there's
no way to recovery oil from shale in the
near future. So much for the report.

##HH
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GOVERNMENT

NEW LOAN GUARANTEE PROGRAM FOR SYNTHETIC
FUELS OMITS MENTION OF OIL SHALE: PROSPECTS
UNCERTAIN

Companion bills calling for a coal orient-
ed 1 million barrel per day synthetic fuels
program have been introduced in the U.S.
Senate and House of Representatives.

Similar in most respects to controver-
sial legislation defeated in the House last
December, the measures face an uncertain
future as proposed amendments to the Non-
nuclear Energy Research and Development
Act of 1975 (see page 1-21).

The Senate bill is S. 2869. The House
version is H. R. 11916. They call for "a
program capable by 1985 of producing syn-
thetic gaseous, liquid and solid fuels from
coal equivalent to at least one million
barrels of o0il per day..." and "authorize
loan guarantees for the construction and
operation of facilities for the commercial
production of synthetic fuels from coal...
and other domestic resources."

0il shale is conspicuously absent from
the Senate bill. Shale is encompassed
in "other domestic resources' while biomass
and geothermal energy sources are specifi-
cally mentioned in calling for federal
sponsorship of 'commercial demonstration"
scale facilties. (S. 2869 is reproduced
in the Appendix of this issue of Synthetic
Fuels). The House version mentions oil
shale, and specifically seeks location of
plants in areas of high unemployment. It
calls for an atmosphere of competition
between process proponents.

Loan Guarantees Described

The Senate bill sets out loan guarantees
in Section 17. The guarantees would cover
construction and start-up related costs of
commercial demonstration facilities, in-
cluding synthetic fuels for ''commercial
demonstration of energy-efficient industrial
equipment and facilities N

The Administrator of ERDA is authorized
to collect information on technological,
economic, environmental and social costs,
benefits and impacts of the commercial

CAMERON ENGINEERS, INC.

demonstration facilities.

The Secretary of the Treasury would have
an integral part in the issuance of the
guarantees themselves. The proposed law
has Treasury setting interest rates, princ-
ipal, and other fiscal factors of the guar-
antees, including provisions for funding
community planning resulting from implemen-
tation of the law.

The guarantees, under this section, also
would be used for financing construction
and start up costs of commercial demonstra-
tion facilities to generate desirable forms
of energy (including synthetic fuels) in
commercial quantities from direct solar,
wind, ocean thermal gradient, bioconversion,
or other renewable resources.

Loan guarantees are limited to $6 billion,
provided $2.5 billion of the guarantees are
for high BTU gaseous fuel facilities for
supplying gas compatible for mixture and
transportation with natural gas by pipe-
line.

The loan guarantees shall not exceed 75
percent of the total cost of a demonstra-
tion facility as determined by ERDA. There
is a 90 percent 1limit during construction.
There is a 30 year limit on terms.

The measure limits essential community
development and planning funding to $350
million but also provides for direct grants
for social and environmental studies assoc-
iated with commercial demonstration plants
up to 100 percent of their cost. Both
grants and loans are subject to annual
appropriation by Congress in fiscal 1977
and subsequent years.

The bills generally follow earlier legis-
lation that was successful in the Senate
and failed in the House. Included are pro-
visions for cooperation with state, local
and Indian tribal leaders, a concept advo-
cated by governors of western energy re-
source rich states. While the ERDA admin-
istrator can over-ride an Indian or state
veto of plant siting under the program,
the override itself is appealable to federal
courts.
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l'atent Provisions Ifoublesome

Patents and technology resulting from
commercial demonstration facilities shall
be treated as project ascets under the
guarantee agreements.

"The guir~ncee acrecm:nt shail contain
a provision specityiuay tuct patents. tech-
nology, und other proprietary rignhts which
are necessury for the completion or oper-
ation of the commercial demonstration fac-
ility shall be available t» the Government
and its designees on equitable terms, in-
cluding due considerat 'on to the mount of
the Government's default payments . . ."
the Senate bill says in Section 17, g-4.

This is a key provision which could, in
the absence of clarification and definition,
discourage participation by firms with pat-
ented processes and equipment suitable for
synthetic fuels development from partici-
pating under a loan guarantee program.

The Senate bill requires the ERDA admin-
istrator to submit to the House Committee
on Science and Technology and the Senate
Interior Committee a report on the proposed
facility and the details of the guarantee
before any guarantee is provided. Tacit
House approval of the guarantee plan is
provided.

Sponsors of the Senate bill, introduced
January 23, 1976, are Jennings Randolph,
(D-West Virginia), Henry M. Jackson, (D-
Washington, and New Mexico Democrats Joseph
Montoya and Pete Domenici. It was referred
to the Committees on Banking, Housing and
Urban Affairs and Interior, jointly. On
February 17, 1976, Rep. Carl D. Perkins,
(D-Kentucky), introduced the House measure,
H.R. 11916 and it was referred to the House
Committees on Science and Technology, and
Banking, Currency and Housing. Perkins has
advocated coal gasification since 1951.

Comment

Assignment of the measures t> the banking

committees could prove favorable to the bills,

both of which have provisions for funding
community planning and developmnent result-
ing from programs funded by tac¢ measure. It
would give both bodies of Congress a fresh
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perspective on a measure tainted by affil-
iation to giant energy companies. It also
provides fresh perspective of the economic
aspects, particularly relitive to the con-
petition for federal funds, since outright
grants are cuallad for. In that instance,
it could prove to be a mixed bless.ng.

What loan guarantees, if any, will be
forthcoming are unpredictable. It is an
elcction year. Past endorsement in the
House has been so whimsical, that forecast-
ing is futile, particularly when inter-
national energy prices, domestic consump-
tion and supply and pricc are such volatile
factors.

In some quarters, the synthetic fuels
loan guarantees are given a 50-50 chance.
However, in competition for funds, in polit-
ical analysis and in light of other matters
for Congressional attention, loan guarantees
for synthetic fuels are far down any prior-
ity list.

ERDA is pushing hard for a commerciali-
zation program. The president has allocated
administrative funds for one.

The necessity for domestic energy, espec-
ially costly energy, is far from the fore-
front of the public outlook and political
strategy.

Even though the energy development plans
would provide the jobs make-work oriented
bills sought by the Democrats have been un-
able to pass into law, no one has combined
synfuels development with employment pro-
grams. The last make jobs bill was vetoed
by President Ford. The Senate failed to
override the veto.

Proponents of synthetic fuels have yet to
enlist the prospective customers--glass
industry, stzel, plastics and other users
who face higher prices and un ertain sup-
plies because of natural gas .lortages and
place increasing dependcnce ¢ impor s--in
their battle to learn which ] rccesses can
provide commercial quantities of fuels at
the least cost.
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