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AT GHLIGHTS

Synthetic Fuels Loan Guarantee Legislation Confusing, Complex.

J

L varisty of measurss proposed TC constitute E.R. 12112, Iasg
Synthetic Tuels Loan Guanrztee legislation, offer conflicting ana
confusing terminclogy Cranices ¢f passage of a satisfacvory measu
are guestionable and depend now on Rep. Olin Teagus, D-Texas,
cuiding spirit of the legislation. If the nomination of Fresident
“ord for reelection will affect the lsgisletion 1t remains to be
seen An analysis cf the measure and <its proposed revisions begins on page
I-3.

Reports Its Evaluation of Minerals on Lands Involved 1in
r Oi1l's Land Exchange Request

0n|a

o
QU m
m L]
R
| i
ol

The U.S. Geological Survey has dons a comparative analysis of
the minerzl depcsits on the proposed Superior 0ii Company and
Devartment of the Interior o0il shale land exchange in northwest
Cclorado. The report indicates the exchange is to Superior's
advantage, despite the acreage diffesrence, when minersl values of
25 GPT or greater are considered. As the cutoff grade of recover-
able resources decreases, the sxchange becomes more equitaple. It
is noted that only limited data were availlable. A4 synopsis of the
report begins on page 2-10.

O
p=-
(]

Shale Prototype Lease Activities Suspended

O
m

-year suspension of 011 Shale Protctype rrogram leases C-z
an2 C-b in Cclorado was announced August 20 by the Depeartment ¢l
the Interior. The suspensions are effective September 1

Suspension of two 5,120-acre tracts in Utan, U-a and U-b, was
cxpected tc follow as soon as routine orocessing i1s complzsted

The action came at tThe request of the lease holders. More
than 22725 million in bonus payments have been paid. The suspensicn
were conditional upcn the written consent of bonding companies for
tne developments, upon completion of baselins dzta colliscticon pro-
grams zand upon organization of interim environmantal monitoring
programs a2nd maintenance plzans for exlsting facilities, including
some resvegetation studies and programs.

The lease hclders were notified that petitions for extension
of the suspensions willl be received 90 days prior to the suspension
anniversary dace, September 1, 1577. Interim reports on ongoing
activities, such as nydrologic, ciologic and mstercliogic mon;to;ing
will be required. <Feter Rutledge, Arez CL1 Shale Supervisor, said

"3
()

n
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r2view oI detailsd develcopment plans Will continue in nis officze
&-Cong witha gfrepzrzticn ¢f 2 suptlamentary anvironmental lmpscT
statement [or In situ Tract lezsing under the TrotOTyDE DrOoZran.
In2 next schedulsd 2onus paymeants (ses tactls czgs 2-%) z21sc
are suspend=d A ceopy of The Trototype progranm lszss wWas presant
n Tne Aprendix of <hne Descember 1572 lssus of Svntnesic Fuelis.
. hed 8
See also discussicn of suspensions on page £-1 and -4 oF this issue.
£

W
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ERDA Selection of Conoco and the Illinois Coal Gasification Groupn's
Pr

oposals Should Get High-BTU Gasificztion Technologv Moving

IEZD2's zvaluation oF jave D%oposals “or commercicl demongtrazior. o7
rntgrn=-270 cocl gasc-*ca:zor ch 10logy and 138 reasons oy scLecTing trose Oy
Conoco and ICGG are descrived in an aritele beoinring on page 4-:. Conocdo's
plznt would use a Lurgi slagging bed gzasifier. The ICGE plarc
would integrate tne COZC ani COGAS processes.

Interior Sets Competitive Coal Nominating and Leasing Procedures

Mo RSN c-rg=
ne R-hq srstem

e one—tiew nominating system,
definitions arz reviewed 1in

ters, the U.S. Supreme Court dectsion in Kleppe vs. the
s reviewed ir detail in an ariicle Deginning on page 4-12 and
Leasing Amendments are reviewed in an article beginning om page

>

lberta Announces Coal Development Policy

”7b,rta’s new a development policy
as beir ”restrict ve," 1s reviewed in
-fr\--ﬁz*-'*q u_wﬁ::w ~he DC ‘.-70" oo ld

‘»/\m_u....,n.

3

by Znergy Minister Getzy
nning at page 4-
be 2s high z2s 35.00 p
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Hvdrogen-£from-Coal Facility Sought by ERDA Via Program Opportunity

Notice

tndustry propesals for tTtne design, constructl on, and cperztion
7 systems TO produce hydrogen Irom coa2l z2re sought Ty The Znergy
Resezarch and Develcpment Adminlstration Deurzo 07 ZRDA's Program
Opportunity Not beg?
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HIGHLIGHTS

The High Interest in Western Coals and in Leasing by State and
Federal Agencies is Reviewsd. Development Plans are Described.

ting of recent federal and stcte coal teasing activities 1e swmmarized
cle beginning on page 4-4u. Development rlane for coal in northiwest
olorado are outlined in an article on page ¢-40 and the U.S. Geological Survey's
teting of proposed westerm mpnzng activities begins on page 4-47.

Exxon Research and Engineering Company has Reported on Its Catalytic
Synthetic Natural Gas Process. Energy Research and Development
Administration Underwrites $2.4 Million in Additional Work

Ine use of potassium carbonzte tTO promote reaction between
steam and carbon provides a2 zood compromise between desired resulcts
and accepcable ccsts, Exxon sclentists report. The process and graphs
depicting the thermal gasification chemistry are described in an article begin-
ntng on page 4-51.

Coal Mineral Right Ownership Map of the Powder River Coal Region
1s Updated

: )

Coal mineral right ownership data have been updated for the
Fewder Hiver Coal Region cf eastern Wyoming and Montana The dazc
are presented on a 1:5600,000 scale map which is located in the envelope inside
the back cover of this quarterly.

Alberta's 0il Sands to be Highlighted at the 26th Canadian Chemical
Engineering Conference

Notice of the program of the 26th Canadian Chemical Enginsering
oniference at Toronto was rsceived too late Tc be included in the
"Coming Events" section c¢f this guarterly. 0il sands are fesatured
at tnls conference. Titlies of the 01l sands papers of inzterest

include:

° Tuel from Tar Sands

° Syncrude Project - Yezar Minus Two

® ”ho ruture of Cil Sands Mining Zrojects

° Lthebasca 0il1 Sands Development in Zxtraction and
Upcradﬂnc

° Processing Atnhavasca Tar Sands - Tailings Disposal

® Vanaalum Recovery from Athabasca Tar Sands

° Thermal Hydrocracking of Athabasca Ritumen

° Crvogenic Recovery c¢f Ter from Alcertz Tar Sands

° Cveclic Steam Stimulation Filot Projsct zat Mabasca

° Phnysical Modeling of In Situ neccovery from the Alberca
0il Sands

A-4 SYNTHETIC FUELS. SEPTEMBER 1976



STATUS OF SYNFUELS PROJECTS/QIL SHALE (Itclics denove changes since June 1§7%)

SYNTHETIC FUELS FROM OIL SHALE

RrenErnrnerarrnrrnn et hr e nrertennrebCOMMERCIAL PROUECT Sorsda s 63 0 5636 546 46 36 6 36 3606 Fe Jo o 36 H S 3 3 S H S0 X 2

C-b SHALE OIL PROJECT -- Ashland & Shell
Proposed 50,000 BPD project on Federal Lease Tract C-b in Piceance Creek basin, Coloradc. Under-
ground room & pillar mining and TOSCO Il retorting planned. Bonus bid of $117.8 million to acguire
rights to tract. Lease issued 4/1/74. ARCO and TOSCO were originally partners, but both withdrew
in October 1975. DDP submitted on 2/9/76, but not yet approved. lease supsension granted >u
Irzericr effective §/./78. Start of developmen: postponed for ¢t Least one year as are Final
two bonws pauments. Envirommental moniioring continued. Reasons for suspension: (1) exiszing
(natural background) air quality does not meet Federal scandards, and (2) rock strength lower than
expecced for mining purposes, thus affecting recovery effictency -- altermcte mining methods
being stuaied.

Project Cost: latest estimate is $923 million.

COLONY DEVELOPMENT OPERATIONS -- ARCO, TOSCO, Ashland & Shell
Proposed 47,000 BPD project on Colony Dow West property near Grand Vailey, Colorade. Underground
room & pillar mining and TOSCO II retorting planned. Production would be 66,000 TPD of 35 GPT
shale from a 60-foot horizon in the Mahogany zone. Development suspended on 10/4/74. Draft EIS
covering plant, 196-mile pipeline to Lisbon, Utah, and minor land exchanges released 12/17/7%.
BLM team preparing final EIS; filing with CEQ expected in December 1976.

Project Cost: now estimated at $1.132 billion including S20 million for community development.

OCCIDENTAL QIL SHALE, INC.
OXY propcsed a 30,000 to 40,000 BPD operation employing modified in situ shaie oil recovery at
their Logan Wash Site near DeBeque, Colorado. Field tests have been underway since 1973.
Modified in situ involves mining of 15 to 20% of target zone and explosive rubblization of re-
maining shale in place to create an underground retort of well-graded 0il shale followed by
jgnition and in place retorting. Initial tests on a 30 by 30 by 70 foot column. Most recent
test on & scaled-up version on the order of 120 by 120 by 275 foot column--retorting initiated
on 12/10/75 and terminaved in late June 187€ after procuction of 27,500 brls. Another large
cowm of stmilar dimemsions now ready for retorting. O0OXY among S firms responding to ERDA
in situ PON and one of 4 selected further negotiations.

Project Cost: at least $30 million spent to date. Firm estimate of commercial project cost
not publicly available, but may be expected to be in $300 to $500 million range.

RIO BLANCO QIL SHALE PROJECT -- Gulf & Standard (Indiana)
Proposed project on Federal Tract C-a in Piceance Creek basin, Colorado. Open pit mining and
combination of TOSCC I1 and gas combustion type Paraho retorting. Off tract disposal of sclid
wastes. Shale oil production couid range from 55,800 BPD to as much as 300,000 BPC. Bonus
bid of $210.3 million to acquire rights to tract; lease issued 3/1/74. DOP submitted to Interior
in March 1976. Lease suspension grantec oy Interior effective 9,/1,/76. Start ¢f developmenz
postponed for at least one year, as are [inal two bonus payments. Environmental monitoring
continuing. RAeasons for suspension: (1) existing (natural background) air qualicy does not
meer Feueral standards -- change in standards required; (2) maximum resource recovery requires
off-tract disposal of solid wastes -- Irterior needs authority from Congress to make such lands
cvaiicbie; and (3) Federal actiom neeced tc provide BLM land For expansion of towrn of Rangely
to premete sound land use planning and accommodation of added population.

Project Cost: no firm estimate publicly available, but may be expected to exceed S1 bHiliion.

SYNTHETIC FUELS, SEPTEMBER 1876 B-1



STATUS OF SYNFUELS PROJECTS/OIL SHALE (Ttclics denote changes since June L3I76)

SUPERIOR QIL CO.

Proposed projgct involving production of shale o0il, nahcolite, alumina and soda ash, from a
73OQO-acre privately-owned tract in Piceance Creek basin near Meeker, Colorado. Underground
m1n1ng_of 80,000 TPD of 28-GPT oil shale to yield 50,000 BPD shale o0il; 5,000 to 15,005 TPD
nahcolite; 3,000 TPD aluminum trihydrate (or 2,300 TPD alumina); and 3,000 TPD soda ash. Ore
processing followed by pyrolysis in a proprietary, continuous feed, circular traveling grate
retort. Land exchange request to block up an economically viable property filed with Interior in
12/73. .USGS appraisal of mineral values involved in request completed; ZIS on exchange sought by
BL%. Pilot test of new sodiwr mineral recovery process scheduled. Sodium-alumina test faeilityu
unager construction in Denver.

Project Cost: expected to exceed $600 million
s

TOSCO SAND WASH PROJECT -- TOSCO Corp.
Proposed 75,000 BPD project on 14,688 acres of state leases in Sand Wash area of Uinta basin near
Vernal, Utah. State approved unitization of 29 non-contiguous leases requires $8 million tract
evaluation by 1985. Minimum royalty of $5/acre begins in 1984 and increases to S50/acre in 1993.
Preliminary plans call for underground room & pillar mining and TOSCO II retorting. Pre-development
environmental and engineering work underway. Vermal field office opened in July; some Field work
n progress.

Project Cost: about $1 billion.

UNION OIL CO. OF CALIFORNIA
In January 1974, Union announced plans for a commercial project ranging in size from 50,000 BPD
to as much as 150,000 BPD on some 22,000 acres of fee land near Grand Valley, Colorado. Union
won't proceed, however, unless favorablie economic conditions prevail and any major environmental
obstaclies are eliminated. Land, shale and water resources are adequate. Underground room &
pillar mining and Union "B" retorting would be employed. Union's "B" retort is a modification of
their direct-heated, rock pump retort first tested in the late 1950's. Current plans are to
proceed with a 7,000 BPD (10,000 TPD) prototype facility before expanding to commercial production.
Environmental and engineering studies are substantially completed for prototype facility, but
Union is awaiting possible Federal financial participation on a cost-sharing basis thru ERDA.

Project Cost: no estimate available.

WHITE RIVER SHALE PROJECT -- Sun, Phillips & Sohio
Proposed joint development of Federal Lease Tracts U-a and U-b in Uinta basin near Bonanza, Utah.
Bonus bid for Tract U-a was $76.6 million by Sun & Phillips. Bonus bid for U-b was $45.1 million
by White River Shale Qi1 Corp. (jointly owned by Sun, Phillips and Sohio); rights to U-b
subsequently assigned to Sohio in exchange for portion of adjoining Skyline property and other
considerations. Both leases issued 6/1/74. DDP filed with Interior in June 1976 proposes
modular development with ultimate expansion to 100,000 BPD. Room & pillar mines on both tracts.
Common plant faciiity employing Paraho and TOSCO II retorting. Lease suspension request filed on
7/1¢/76 is still under review by Interior.

Project Cost: estimated at $1.61 billion for 100,000 BPD project.

srpnssrreprrrsrerrrsernereeDEMONSTRATION, PILOT OR RESEARCH PROUECTS 3% 446 4 2 3 3 3 46 4 4 36 9 9 46 26 36 3 3 3 %

CAMERON ENGINEERS, INC. -- Sponsored by U.S. Bureau of Mines
Underground mining research studies. Technical phase of 18-month study was completed in July 1975.
Contract modified to include detailed development plan for underground 0il shale mine in addition
to second phase economic analysis of technology for mining deep, thick-bedded shale deposits in
Piceance Creek basin, Colorado. The DDP was compieted in March 1976. Economic study is due for
completion by mid-September 1976.

Project Cost: $340,391 contract.
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STATUS OF SYNFUELS PROJECTS/QIL SHALE (Ztalics denote changes since dJune

DENVER RESEARCH INSTITUTE -- NSF, EPA & ERDA are sponsors
k study of carbonaceous solid wastes from commerciai-scale oil shale operations. First annual
report of 2-year study (January 1975) cited properties of polynuclear/polycondensed aromatics and
other compounds, including carcinogenic potential. This pnase cost $120,000 and emphasized
T0SCO II spent shale. A joint NSF-EPA-ERDA grant was awarded in 1976 to extend study for examina-
tion of spent shale from other retoring processes.

Project Cost: current funding is $135,000.

DOW CHEMICAL CO.
Proposed in situ o0il and gas recovery near Midland, Michigan. Dow requested zRDA's suppor: of
$42 million, 7-year field evaluation of extracting low BTU gas and liquid products from 200-foot
horizor of Antrim shale 3,000 feet underground. Procject would involve fracturing followed by
forward combustion. ERDA currently negotiating a contract with both Dow and Michigan State
agencies, but project still considered to be in preliminary stage.

Project Cast: S$42 million.

FENIX & SCISSON, INC. -- sponsored by U.S. Bureau of Mines.
Study of modified in situ shale o0il recovery from deep, thick-bedded shale in Piceance Creek basin,
Colorado. Features conventional mining, rubblization of remaining in place shale and in situ
retorting. The 18-month study began in July 1974 and the technical phase is now compliete, as is
a preliminary economic analysis. A detailed economic¢ evaluation was due in August 1976.

Project Cost: $220,696.

GEOKINEZTICS, INC.
In situ test on state lease in Uinta basin, some 55 miles south of Vernal, Utah. Test approved by
State of Utah involves expiosive fracturing of shallow o0il shale deposit followed by horizontal
in situ retorting. rield work is underway, but no other information is publicly available. Geo-
kinetics is among 9 firms responding to ERDA in situ PON and one of 4 selected for further
negotiations.

Project Cost: no estimate available.

INSTITUTE OF GAS TECHNOLOGY & AMERICAN GAS ASSQCIATION
0i1 shale gasification in a one ton/hour batch-type, pilot plant located in Chicago. Pilot plant
completed in late 1975 is designed to handle 25 GPT Green River formation 0il shale. Bench-scale
tests indicated up to 80% conversion of organic carbon to gaseous products. Scari-ur Ji7ficulcies
have row been resolved and inivial test runs were success;ul. Test are scheluled o cornzirue
through 1877.

Project Cost: 335,000.

MECCO, INC.
Proposed in situ test in Uinta basin near Bonanza, Utah on land leased from Sohio {Section 6, T10QS,
R25t, SLM). MECCO is a firm located in Englewood, Colorado. Most details are confidential but
test wouid involve drilling of 12 to 32 wells on 1/2-acre site followed by injection of a smail
amount of fuel and oxidant and retorting in a manner similar to fire fiood operations. Al]l
retorting will occur at least 200 feet underground. Costs and scale have not been revealed.
Planning and engineering are underway but field operations have not yet been scheduled.

Project Cost: no estimate availabie.
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STATUS OF SYNFUELS PROJECTS/OIL SHALE (Jcaiics denote changes since June 197¢)

PARAHO RETORTING DEMONSTRATION -- Paraho Development Corp. (Development Engineers, Inc.) A. G. Mckee,

Amoco, ARCO, Carter, Chevron, Cleveland Cliffs, Gulf, Kerr-McGee, Marathon, Mobil, Phillips, Shell,

Sohio, Southern California Edison, Texaco, and Webb Resources.
Demonstration of Paraho retorting modifications at BuMines Anvil Points 0i1 Shale Research Center
near Rifle, Colorado were initiated in 1974 and completed in early summer 1976 at a cost of $9
million, all supplied by abovelisted industry sponsors. A4 8-volume report (mining, retorting,
taboratory procedures, shale management, commercial evaluaiion, ané swmmary) is now being prepared
anid efforts to coniinue R&D program; 2-1/2 and 8-1/Z-foot diameter retorts were operated during
the past two years.

Paraho is currently seeking participants in scaling up the Paraho hardware to a 42-foot diameter
retort capable of processing, 11,500 TPD of 30 GPT shale to yield 7,300 BPD of liquids. The lease
of the Anvil Points Center has been extended to 1982 and the preparation of an EIS is in progress
with completion expected by late 1976. Mearwhile, ERDA and the U.S. Navy are evaluaving their
potential participation in a $13 million, 2-year program to produce L00,000 barrels of shale oil
for testing as military fuels using the existing 6-1/2-foot diameter retor:.

Project Cost: 39 million for already-completed 30-month demonstration; $58 million for construction

and $27 million for proposed 30-month test program of 42-foot diameter retort;
and $13 million for proposed two-year test of shale ¢il from existing 8-1/2-foot
diameter retort.

PETROSIX RETORTING DEMONSTRATION -- Petrobras (Petroleo Brasileiro, S.A.)
A 2,200 TPD Petrosix demonstration retort located near Sac Mateus do Sul, Parana, Brazil. The
plant has been operated successfully near design capacity in a series of tests over the past
three years. A U.S. patent has been obtained on the process. A 43,000 BPD plant is now being
contemplated by Brazil's Mines and Energy Ministry. Preliminary indications favor a scaled-up
facility about 5 miles from existing site.

Project Cost: total expenditures in excess of $35 million.

SUN OIL CC. -- sponsored by U.S. Bureau of Mines
Technical and economic study concerning open pit mining of thick o0il shale deposits in the Piceance
Creek basin, Colorado. Concept is for orie large mine to supply several retorting complexes.
First phase was compieted in April 1975. Second phase and final report were due by September 1976.

Project Cocst: $395,309.

TOSCO CORP. -- Direct gasification of oil shale at TOSCO's research center near Denver.
Series of tests with 5 TPD retort using 36 GPT shale and oxygen-steam gasification in a fluidized
bed. Preliminary results warrant continued work.

Project Cost: no information available.

WESTCO IN SITU DEMONSTRATION -- Western 011 Shale Corporation (operator), A. G. McKee, Amoco, Ashland,
Chevron, Cities Service, Getty. Gulf, Shell and Sun (sponsors).
Proposed experimental, modified in situ project in Uinta basin near Bonanza, Utah. Planning and
cost estimates of 3 small in situ chimneys in 30 GPT and 15 GPT shale fractured with a Dupont
explosive were begun in July 1975 and are now complete; this first phase cost $400,000. Future
of project is uncertain because ERDA rejected WESTCO's response to an in situ PON. WESTCO's
proposal was in the $50 to $75 million range. New, lower-budget projects in the $25 million
range are now being contemplated and new participants being sought. Federal participation is
not anticipated.

B-4
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STATUS OF SYNFUELS PROJECTS/OIL SANDS (Izclics denote changes since June 1§7€)

SYNTHETIC FUELS FROM OQOIL SANDS
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AOP Group -- Owned jointly by Petrofina Canada Ltd. (35%), Pacific Petroleums Ltd. (35%), Hudson's

Bay 0il and Gas Co., Ltd. (19%), Murphy 0i1 Co., Ltd. (11%)
Proposed commercial Athabasca bituminous sands plant. Located in Alberta, Canada on Leases 12
and 34. Allowable production of 122,500 BPCD. Mining-bucketwheel excavators; extraction-hot
water process; upgrading-filuid coking. On-site power plant will use by-product coke. No completion
date available. ERCB approval granted, no action by provincial government for 15 months.
Engineering design work has continued. Pectrocfina Canada L:id. is winding down itve involvemer:
with the project.

Project Cost: approximately $2 billion plus.

GREAT CANADIAN OQIL SANDS, LTD. -- Sun 0i1 Co. (97%), publicly (3%).
Commercial plant has been in operation since 1967 with authorized annual production of 65,000
BPCD from the Athabasca bituminous sands deposit. The Alberta, Canada based mine uses bucketwheel
excavators; the hot water process Tor extraction; and delayed coking for upgrading. Coker
bottoms fuel the power piant. 100,000 TPY of sulfur is exported to Italy. Prcfit Ffor lst haclf
L1876 s $8.491 million.

Project Cost: unknown.

HOME OIL COMPANY LTD. AND ALMINEX LTD.
Proposed commercial bituminous sands plant located on Lease No. 30 Alberta, Canada. Allowable
production 103,000 BPCD, mining bucketwheel excavators; hot water extraction process, fluid
coking upgrading. Initial production scheduled for 1982. ERCB approval given but project
snelved since 1974.

Project Cost: $2.4 billion.

SHELL CANADA LTD.
Propesed commercial Athabasca bituminous sands plant. Located on Lease No. 13. Allowable
production of 125,000 BPCD. Mining-electric draglines; extraction-hot water process; upgrading-
vacuum flash deasphalting. Initial production scheduled for 1980. Plans for plant were shelved
in May 1976.

Project Cost: $29 million spent on mine development.

SYNCRUDE CANADA, LTD. -- Joint venture Imperial 0i1 Ltd., (31.25%), Canada Cities Service Ltd. (22%),
Gulf Qi1 Canada Ltd. (16.75%), Canadian federal government (15%), Province of Alberta (10%), Province
of Ontairio (5%).
Plant with allowable production of 125,000 BPCD is 45% complete with 97% of engineering accomplished.
Mining-electric draglines; extraction-not water process; upgrading-fluid coking. Canadian
Bechtel, Ltd. is managing contractor. Startup in mid 1978. Initial production of 52,000 BPD;
py 1980 104,000 BPD; 16 months later 125,000 BPD.

Project Cost: total cost $2.048 billion-Imperial 0i1 Ltd. ($625 miilion), Canada Cities Service
Ltd. ($440 million), Gulf Qi1 Canada Ltd. ($335 million), Canadian federal
government ($307 million), Province of Alberta (5205 million), Province of Ontario
($103 million).

wagesrrerrrrrrrrrerrntrerxDEMONSTRATION, PILOT OR RESEARCH PROUJUECT Swksrarde s 3 #4633 200 6 96 2 %

ARIZONA FUELS, INC. AND BURMAH OIL
Pilot plant near Asphalt Ridge, Vernal, Utah. Plant located on Sohio property 7 miles south of
Vernal. Extraction unit will be 51 feet high and 6 feet in diameter. Feed will be loaded in
the top, heated by a gas-fired furnace and bitumen will be separated in a water filled chamber.
Presently debottienecking operations are underway at pilot plant and results have been mixed
during the [irst month c¢f operarion. The product will be processed at A-f's Fredonia, Arizona
refinery.

Project Cost: $3.0 million.
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STATUS OF SYNFUELS PROJECTS/OIL SANDS (Itaclics dencte changes since June 1§7¢)

AMOCC CANADA PETROLEUM LTD. AND AQSTRA
Experimental in situ recovery located in section 27-85-8 W4M, Gregoire Lake, Athabasca deposit,
Alberta, Canada. Application submitted October 1968 seeking provincial authority to produce 1.5
million barrels of crude bitumen at up to 8,000 BPD. Planned sub-commercial in situ project was
to fracture with a combination forward combustion-water flood procedure known as the COFCAW
process. AMOCO owns patent rights to both processes. AMOCO has only signed a leiter of invent
T¢ participate in this joint venture.

Project Cost: twc phase program would cost $69 million shared ecually by both parIners.

BINGHAM MECHANICAL & METAL PRODUCTS, INC.
Pilot plant operations are being conducted in Idaho Falls, Idaho after 3 years of bench testing
of 01l sands from Asphalt Ridge, Utah. Plant is to produce 2,500 BPD using a cold solvent
process. Process patent has been applied for.

Project Cost: $2.0 million.

CANADIAN JAVELIN LTD.
Small scale pilot plant is in operation in Montreal, Canada. Studies are being conducted on
Javelin Environmental Protection Qil Sands System (JEPQSS). Process involves solvent extraction
after pretreatment with infrared radiation. Patent rights obtained through Calgary subsidiary,
Bison Petroleum & Minerals Ltd.

Project Cost: undertermined.

CHEVRON STANDARD LTD.
cxperimental in situ project located at 36-61-2 W4 north of Imperial 0il's Lease No. 39, in the
Cold Lake deposit, Alberta, Canada. One well huff-and-puff test began in July 1975. Initial
results are termed encouraging. Expansion anticipated to a huff-and-puff spot pattern and
possible enlargement to a full steam drive. ERCB permit expired May 31, 1976. Project temporarily
terminated.

Project Cost: undetermined.

ERDA, LARAMIE ENERGY RESEARCH CENTER
In situ reverse combustion experiment northwest Asphalt Ridge, 5 miles west of Vernal, Utah.
The line 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 011 recovered. Experiment was shut down due to accumulation of heavy oils in process
vessels and cold weather. 4 second size 125 Zo 150 feet south of the first tesi arec mcu be
used Ffor another in situ test. The same reverse combustion process wiil be used with similar
well patterms. AllL combustion lines in the second test will be steam traced ic eliminate oi.
congeciing in the lines. Cores thru the first test area are being analyzed and cores from the
new proposed site are being tested.

Project Cost: undertermined.

FAIRBRIM
Pilot plant employing a chemical extraction process is to be tested in Bowling Green, Kentucky.
Exact nature of the solvent is not known. Ore will be obtained from local deposits and Ashland
0i1 nas been contacted about the use of their facilities for upgrading.

Project Cost: undetermined.

GUARDIAN CHEMICAL CORP.
The solvent recovery process investigates the feasibility of using a low concentrate solution of
Polycomplex to extract bitumen from oil sands. The chemical was originally designed to break up
0i1 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. New
Western 0i1 Sands, Ltd., a subsidiary of Rainbow Resources, Ltd., has provided the o0il sands
feed for the tests as well as financial backing. Construction of a semi-commercial 100 TPD
plant is underway. The plant will be built and tested in New York and moved to Alberta for long
period demonstration phase. Australian businessmen adding $1/2 million to project, for majority
of New Western 0i1 Sands Ltd.” share in Guardian process. Clomstruction of the demonstration unit is
Uncerway .

Project Cost: §1.0 million.
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STATUS OF SYNFUELS PROJECTS/OIL SANDS (Isalics denose changes since June L[E7%)

GULF OIL CANADA LTL.

This experimental in situ project located at 6-83-22 W4, Wood River, Wabasca deposit, Alberta,

Canada will employ steam injection recovery scheme. Steam will be injected through 11 wells arranged
in three five-spot patterns. Nine observation wells will also be drilled. The producing formation
1ies at a depth of 800 feet. A 50,000 1b/hr steam generator will be installed. The 7° API crude
product will be processed at Gulf's Calgary asphalg plant. A: oresert ome five-spot pattern tested
using sveam stimulation was wunsuccessful. A second five-spet patterr adding L0% gascline to the
sTeam has uilelded bevter results. Vertiecal permeabiliz, Tests are being rum on the second five-spot
paTTer. now.

Project Cost: undetermined.

LEMING -- IMPERIAL OQIL, LTD.

Experimental in situ recovery tests using steam stimulation in the tthel Lake area, Cold Lake oepos1t
Alberta, Canada, have been conducted since 1965. The exac%t location is 27-64-3 W4 on Imperial's
Lease No. 40. In December 1973, Imperial received ERCB approval for production from the current
project 1,500 to 5,000 BPCD. Imperial has sold data and ongoing program monitoring rights to
five companies. New project (Leming) uses a 7-spot drill 1ng pattern, whereas the prev1ous prOJecL
used a 5- -spot pattern. Tuo pilict plants have been rtuilt. Ine J,rSt completad in L5371 nas nac a
maximum vroducs rate of 800 BPCD. The second completed in 1975 has had a mazimum produccior rate

© §,00C 2PCD. Plant ome is fed by 23 wells and plant two has 70 wells.

('v

Project Cost: estimated at $15 million.

MARCONAFLQ, INC. (A subsidiary of Marcona Corp.)
Underground slurry mining project in southern California. System uses high pressure water jets
to remove ore and produce a slurry which can be pumped to the surface. Process has been successfully
used in mining uranium ores. Omnly laboratory experiments for o1l sands cpriications are comtinuing.

Project Cost: undetermined.

MURPHY O1L COMPANY LTD.
Experimental in situ recovery project located at 11-52-4 W4 Hazeldine, Alberta, Canada. A single

well steam soak project was put into production in September 1975. Results obtained to date have
not been too promising. Project has 3<ince been chbandored.

Project Cost: wundisclosed.

\
MURZPHEY CIL COMEANY ZTD,

Ar experimernial in sz“u Firefilood progecv ocazed in the Cold Lake devosz,, Silverdale, alberza,
Cenada has begun. 4 J-spot patterm 1s being used bul initial results nauve nct been encouraging.

Project Cost: undisclosed.

MURPHY OIL CCMPANY, LTD.
Experimental in situ recovery project located at 13-58-5 W&, Lindbergh, Cold Lake deposit Alberta,
Canada. 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. Initial production of
50 BPD has been achieved and results termed encouraging. A total of three wells have been injected
to date.

Project Cost: undetermined.

NORCEN ENERGY RESOQURCES LTD., NIPPON OIL SANDS CO. (formerly CIGOL and Fuyo-Marubeni Qil and Gas of
Alberta, Ltd.)
Norcen will be the operator of a $20 million experimental in situ project located 25 miles north
of Cold Lake, Alberta, Canada. Delineation drilling 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. The project is in two phases. Phase one a pilot plant operation will begin
in September. Depending on results a $15 million phase two will be started.

Project Cost: total cost $20 million; $11.25 million by Nippon Qi1 Sands Co.
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STATUS OF SYNFUELS PROJECTS/OQIL SANDS (Italics denote changes since June 1976

NUMAC OIL AND GAS LTD.

An experimental in situ recovery project in the Athabasca bituminous sands area, Alberta has been
jointly funded by AOSTRA and Numac 0il and Gas Ltd. Phase one of the two-phase program involves
drilling wells from 200 to 600 feet apart and establishing interwell communication. Phase one is
estimated to cost $1.6 million and be completed by the end of 1976. Phase two involves building
plant facilities and eventually producing 125,000 BPD. Phase two should cost $18.4 million.

]
/

Project Cost: total cost approximately $20.0 million.

PAYETTE RIVER MINES
This experimental in situ project in Duchesne County, Utah has located a 500-foot thick o0il saturated
dolomite zone in Section 12, T3S, R2W SLM. The zone Ties between 5,000 and 6,000 feet below the
surface. Approval has been granted to begin hot water injection tests. The casings will be perforated
with four perforations per foot from 5,792 to 5,800 feet and with two 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 to 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. One well,
Ralph Dart No. 1 has beer. drilled buc the project has been cbandomed and there ts a controversy over
who should pay for the plugging of the well.

Project Cost: undetermined.

SHELL CANADA, LTD.

Shell has signed a letter of intent to take part in a two-phase jointly funded in situ project at
Peace River, Alberta, Canada. Phase one will involve designing, costing, and building the necessary

production, steam injection, observation, and fuel gas wells. If phase one is successful phase two
will be initiated.

Project Cost: Phase one is estimated to cost $58 million.

TENNECO OIL AND MINERALS

An experimental in situ recovery project is located in 27-96-7 W4 on Tenneco's Lease No. 87 on
the Muskeg River in Alberta, Canada. ERCB permit has expired and no new activity is anticipated.

Project Cost: undetermined.

TEXACO EXPLORATION CANADA, LTD.

An experimental in situ recovery project located at 15-88-8 W4 on Texaco's bituminous sands Lease
No. 51 in Alberta will be tested. Applications for amendments to original approval has been
approved. Program was started in 1972 with 34 wells; 50,000 barrels of 0il have been produced.
Eighteen new wells drilled in 1875. Texaco is now expanding facilities to handle new wells.

Project Cost: wundisclosed.

UNION OIL COMPANY OF CANADA (87% owned by Union 0i1 Company of California)

Testing of an in situ recovery project will take place under Approval No. 2062 in 21-89-21 W4 in the
Chipewyan area west of the Athabasca deposit, Alberta, Canada. A single huff-and-puff test was

run to determine steam injection capacity and sample deposit fluids. Exploration and testing is
complieted.

Project Cost: undetermined.

UNION TEXAS OF CANADA, LTD.
An experimental in situ recovery project is being undertaken in the Cold Lake deposit, located at
20-62-3 W4 in the Ardmore area of Lease No. 56 held by Union Texas. Production of 500 BPCD is
expected from the 15-well formation using huff-and-puff recovery techniques. Authorized production is
1,000 BPCD. Project presenczly producing 200 BPD of 10-12° AFI erude.

Project Cost: undetermined.
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STATUS OF SYNFUELS PROJECTS/0IL SANDS (Zsalics dencte changes since June LZ7€)

WORLD QIL MINING LTD.

World 0il plans to test an underground mininc scheme using the fixed arch mining method develooed

by the company. System is a combination of conventional longwall mining and block caving techniques
Project will be conducted in the Alberta oil sands deposits and attempts to locate a suitable lease
are underway. (Worid has applied to AQOSTRA for $1.0 million in funding).

[47)

Project Cost: $2.0 miliion.

WORLD WIDE ENERGY COMPANY

World Wide tnergy Co. is assessing the potential of deposits on its 4,960-acre lease in the For:
Kent area of Alberta (Sec. 28, 761) for possible in situ recovery. Plans for Phase I of the project
would entail drilling 14 wells on 160-acre spacing to gain reservoir information. At present, one
well using the nujf-and-zulf method is producing 70 3FD ¢f o1l by injecving 20,000 pbols of stear.
Thics welt 18 producing nc sand but 18 pwming L& percent water with the oil. Four more wells are
clammed in L87€. The first of these wells nzs Leen ariilel. The remaining three weils will be
criiied on l0-acre spacings.

Project Cost: lgtest well drilied cost £500,000.

SYNTHETIC FUELS, SEPTEMBER 1978



STATUS OF SYNFUELS PROJECTS/COAL (Izziics denote changes since June 1976)
SYNTHETIC FUELS FROM COAL
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ANG COAL GASIFICATION PROJECT -- ANG Coal Gasification Co. and Michigan Wisconsin Pipeline Co.
Proposed four 250-MMCFD gasification plants in west central North Dakota. Plants will share mine
and other facilities with proposed 440 MW power station of Basin Electric. A first-phase 137 MMCFD
unit to be built by 1981, second phase unit follows immediately. North American Coal dedicated 3.7
billion ton lignite reserve. State awarded conditional right to 17,000 AFY from Lake Sakakawea.
Lummus and Kaiser Engineers assigned first plant project. Filed with FPC in March 1976, pending
certification, initial proceedings completed.

Project Cost: Plant (137 MMCFD) - $538 million
Mine - $168 million

BURNHAM COAL GASIFICATION PROJECT -- El1 Paso Natural Gas Co.
Proposed commercial plant for pipeline quality gas in Four Corners area. Initial capacity of
complex proposed at 288 MMCFD. Sufficient coal for production of 785 MMSCFD. Sited on coal lease
on Navajo Indian Reservation in NW New Mexico. Application to BuRec for 28,250 AFY from Navajo
Reservoir. BuRec's EIS in preparation. Recently renegotiated coal lease with Navajo's -- &-year

term, $5.6 million bonus, $0.55 per tom royalty. Status, holding. See also separate heading under
E1 Paso Natural Gas Co.

Project Cost: $1 billion, estimated.

CIRCLE WEST PROJECT -- Burlington Northern
Proposed commercial plant for fertilizer and liquid fuels from coal. Studying feasibility of
locating on BN-owned Dreyer Bros. ranch near Circle, Montana. Filed for 67,000 AFY from Fort
Peck Reservoir. Koppers and Kellogg presented preliminary engineering study to State in February
1976. To produce 2,300 tons/day fertilizer grade liquid anhydrous NH; plus 2,174 tons/day
fuel-grade methanol. Status - planning stage.

CITIES SERVICE GAS AND NORTHERN NATURAL GAS - SNG From Coal
Proposed four 250 MMCFD coal gasification plants, pipeline quality gas. Peabody dedicated 500
million tons Montana coal to project contingent on renegotiation of lease with Northern Cheyenne
Indian Nation. Plant under study. Location in Powder River Basin area.

COLUMBIA COAL GASIFICATION CORP. - Medium BTU Gas From Coal
Preliminary studies completed for 700 MMSCFD plant to produce 300 BTU/CF gas for Lukens Steel Co.

in Coatesville, Pennsylvania. Would use Koppers-Totzek process. Schedule not announced. Pending
financing ptlan.

Project Cost: $114 million, estimated.

CONSOLIDATED NATURAL GAS -- Commercial plant, medium BTU gas from coal
CNG studing feasibility of plant to produce 230 to 330 MMSCFD of 300 BTU/CF gas from bituminous

coal in Ohio, West Virginia or Pennsylvania. Considering Koppers-Totzek, Babcock and Wilcox
and Texaco gasification processes. Active status.

Project Cost: $120 miliion, estimated.

CONSUMERS POWER CQO. -- Medium BTU gas from coal
Consumers Power proposes to construct a facility to produce 188 MMSCFD 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
has indicated that it will respond to ERDA's RFP for a low/medium - BTU coal gasification demon-
stration plant.
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STATUS OF SYNFUELS PROJECTS/COAL (Itclics denote changes since June .978)
DEMONSTRATION PLANT HIGH-BTU GAS FROM COAL -- ERDA and I1linois Coal Gasification Group

-CGG was crosen Dy EZDA :c aesz”r, corsTruct and overcte a £,200 TPD coal gastficatior jactility
producing 12 miilion SCFD of SNG. The plant is < use an integration of (JIL and COGAS processes.

The COED process ncs beew developed primarily DV EZRDA and FMC Corr. whiie the uOuA» process,
develcped zc¢ gasify COED char, has been demonstirateld ir Zngland by a consortium of American companies.
The plant is to be buil:t in Perry Couruq, Zllinoils and ~e to conver:t Herrin Nc. € and Harrisburg

lo. & coac. ICGG ts a grour of Illinots utilities. Design phase comtracts being negcriasec.
Project Cost: ERDA will bear 100% of design costs and 50% of construction and operation.

DEMONSTRA’IO’ PLANT, LOW-BTU GAS FROM COAL -- ERDA, sponsor
k teen [irms have resvonded o ERDA's recuest for proposauv ¢ low tc mediwr-ETU coal czstfica-
tion demonstration plant. Three types of vlants have beer proposed compined cycie power genera-
tion [ respondernts); synthesis gas or boiler fuel (¢ respondenis,, and smal. commersial avrlication
(& respondents,. One or poss: oZy two provosals will be accepted. Date For selection no anncunced.

Project Cost: wunknown.

DEMONSTRATION PLANT, SYNTHETIC PIPELINE GAS FROM COAL -- ERDA (Fossil Energy)
Conoco was selectad by tRDA on June 29, 1976 %o design, construct, and operate a 3,800 TPD coal
gasification facility producing 59 MMSCFD of SNG. The plant, to contain & slagging Lurgi gasifiers,
is to be built in Noble County, Ohio. Ohio No. 9 coal has been selected for testing. The pro-
posed process is based on work sponsored by an American consortium lead by Conocoe and the British
Gas Corp. Design phase contracts being negotiated.

Project Cost: unknown.

DUNN CENTER COAL GASIFICATION PRCJECT -- Natural Gas Pipeline Company
NGPL, & subsidiary of Peoples Gas Company, proposes & commercial pipeiine quality gasification
plant of four 250 MMCFD capacity in Dunn County, North Dakota. NGPL obtained rights to 2.1 tillion
tons of lignite from the Nokota Company. In 1974 Natural nominated federally owned coal reserves
in the area for competitive bid leasing. Natural applied to the North Dakota Water Commission for
use of 70,000 AFY of water for both mining and gasification. First of four Lurgi plants is envisioned
by 1982 with successdive plants following at three-year intervals. Fluor will be the engineering
contractor. Lurgi has completed Phase [ design activities. The University of North Dakota and
North Dakota State University are studying the environmental, social, and economic impacts of the
project. Dames and Moore is conducting environmental work. AMAX will develop mine and recliamation
nlans for the project. FPC Tiling is planned for mid 1976. Environmental Assessment Report in
preparation.

Project Cost: $1 billion.

£L PASO NATURAL GAS CO. -- Commercial plant - SNG from coal
E1 Paso has announced intentions of buiiding four plants in North Dakota. Reserves of two billion
tons are under lease in Bowman, Stark and Dunn Counties. No construction schedule set. £ Paso
recently withdrew an application for 71,800 AFY from Lake Sakakawea filed with the North Dakota
state water commission. Planning status. See also separate heading under Burnham Coal Gasifica-
tion Project.

EXXON CORPQORATION (Carter 0il) -- Commercial plant - SNG from coal
Carter 071, a subsidiary of Exxon Corp., is studying the possibility of constructing a coal gasifi-
cation plant in northern Wyoming. Carter has State and Federal leases in both Sheridan and Campbell
counties; however, the probable location of the plant will be near Gillette, Wyoming, in Campbell
County. Also, Carter has an industrial water contract for 5C,000 AFY from the Yellowtail Unit on
the Big Horn River. Status - planning.

Project Cost: $400 to $500 million.
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STATUS OF SYNFUELS PROJECTS/COAL (Jtal<ics denote changes since June .397¢)

KAIPAROWITS PROJECT -- Southern California zdison, Arizona Public Service and San Diego Gas and Electric

These sponsors cf the Xaiparowics Fower Projsot announced om July LE, 18976 tnat in lieu of con-
structing 2 5,000 MW elecctric generarving station onm coal croperties held on the Raivarcwits

<

Filareau in Southerm tak a coal gasification Facilitu 18 contemrlated. Spornsors have reguestec
trhat rights o 108,000 A7Y of Coiorado River water be reduced to 30,000 LY and that the use be

cnanged tc ireclude cocl gasification, liquefaction or siurry transport. Spomsors hold leases on
€50 million tons ¢ coal. See discussion at page 4-2 ¢f tnis quarterly. Stcius - initiacl plianming
Stace

Project Cost: Not available.

LOUSIANA MUNICIPAL POWER COMMISSION (LAMPCO) -- Commercial plant, lTow-BTU gas from coal

LAMPCO proposes to construct a facility at Baldwin, Louisiana, to produce 78 MMSCFD 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. Active status.

Project Cost: $62 million.

PANHANDLE EASTERN PIPELINE CO. AND PEABODY COAL CO.

Proposed is a commercial coal gasification plant of 270 MMCFD capacity. Lurgi gasification methana-
tion processes will be used. The plant will be 15 miles northeast of Douglas, Wyoming. Peabody

has dedicated over 500 MM tons of coal to the project, from a reserve in Campbell County. Coal

will be delivered to the plant site by railroad. Plant start-up is predicted for the 1980-81
period. Bechtel and SERNCO are general and environmental contractors. respectively. SASOL has

been retained as consultant. The state has issued a 1974 appropriation to take water from the

North Platte and permit to construct a 26,000 acre-foot reservoir. Up to 5,000 AFY is approved

from the existing LaPrele Reservoir which is to be rehabilitated by Panhandle. Active status.

Project Cost: $1 billion.

SASOL II -- South African Coal, 0il and Gas Corporation Ltd.

Sasol I is a commercial project for the manufacture of 1.75 million tons per annum of Fischer-Tropsch
products, 287,000 tpa tar products, 100,000 tpa ammonia and 75,000 tpa sulfur. The plant will

be built on the eastern high veld of Transvaal. Estimated coal (low grade) consumption is 12 million
ton per annum. The facilities will include boiler house, Lurgi gasifiers, oxygen plant, Rectisol

gas purification, gas reformers and refinery. Contractor is Fluor Engineers. Completion due in

1981.

Project Cost: $1.4 biilion.

TEXACO, INC. -- Plant for producing SNG or liquids from coal

Texaco acquired (October '723) rights to coal reserves estimated at 2 billion tons and certain

water rights from Reynolds Metals Co. The reserves are near Lake DeSmet, Wyoming, on some 37,000
acres. Commercial plant employing either a gasification or liquefaction process could resul®:.

Green Construction Co. of Des Moines, Iowa has started on a multi-million-dollar water development
system. Completion expected in 1976. Morrison-Knudsen Co. wiil do an engineering study of Texaco's
coal, land, and water holdings. Texaco announced (June 1975) that it contracted with Genge
Resources, Inc. for collection of baseline environmental data and the preparation of an Environmental
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 - WYCOALGAS Group, responded to ERDA's RFP for a high-8TU coal gasification plant, pro-
posing the facility be constructed near Texaco's Lake DeSmet holdings. Provosal was rejecced.

TEXAS GAS TRANSMISSION CORP. AND STATE OF KENTUCKY

Texas Gas acquired from Consolidated 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 Znergy Corp. propose a two-phase program to develop a coal gasification complex to be Jocated
on the Ohio river in Western Kentucky: Phase one - 80 MMSCFD demonstration pilant by 1980; Phase

two - 250 MMSDFD commercial facility by 1983. Ken-Tex, in response (January, 1976) to SRDA's RFP

for a high-8TU coal gasification demonstration plant, proposed a $400 million facility utilizing

the HYGAS process. ~Zroposal was rejected. Status - planning continues.

Project Cost: unknown.
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STATUS OF SYNFUELS PROJECTS/COAL (Ttalice denote changes since cune 197¢&)

TRANS-CANADA PIPELINES, INC. -- Commercial plant, SNG from coal
Trans-Canada has initiated a study %o 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 of representative sampies from as many as four west Canadian coal fields.

Trans-Canada has been unsuccessful in obtaining NZ3 approval for inclusion of $8 millicn study in rate
base - resubmission of application is expected.

Project Cost: S8 million feasibility study plus down payments on critical capital equipment.

UGI CORP. -- Commercial plant, methanol from coal
UGl is planning to construct in Pennsylvania or Ohic a facility using the Texaco coal gasification
process to produce 2,500 TPD of methanol from 5,000 TPD of bituminous coal. The methanol is anti-
cipated to be marketed as a utility/industrial fuel or as a chemical feedstock. Active status.

Project Caost: $300 million, estimated.

WESCO COAL GASIFICATION PROJECT -- Texas tastern Transmission and Pacific Lighting Corp.
Proposed is a commercial plant to utilize Lurgi gasifiers to produce 250 MMCFD of pipeline quality
gas. Possible expansion to 1,000 MMCFD. Plant will be adjacent to coal reserves held by Utah
International Inc., on the Navajo Indian Reservation in northwestern New Mexico. 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
purchased from Utah International under terms of a 25-year contract. Gas will be soid to the
Pacific Lighting Service Corp. (75%) and Cities Service Gas Co. {25%). Construction and mining
permits granted bv the New Mexico Air Quality Division on September 27, 1974, and the New Mexico
Surfacemining Commission on July 25, 1874, respectively. FPC 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. Status dependent on FPC certification.

Project Cost: $853 million.

wurngserrarrrrrrnrrrsrrrrreinnstsPILOT OR RESEARCH PROJECTS s 40946 36 3 36 4 % 546 3 9 4 36 36 36 46 35 336 6 36 396 96 % 36 2 3

AGGLOMERATING BURNER PROJECT -- £RDA/Fossil Energy and AGA
A 25-TPD pilot plant is being built by Chemico at Batteile's West Jefferson, Ohio Laboratories o
investigate the Agglomerating Burner Process proposed and developed by Battelle under sponsorship
of Union Carbide Corporation.

Project Cost: S13 million.

ALBERTA RESEARCH COUNCIL -- Underground coal gasification
The Alberta Research Council, with private and governmental sponsors, began a UCG experiment in
July 1676. The site is 100 miles northwest of Calgary at the Manalta Coal, Ltd., mine. Status --
field tests underway - will last four months.

Project Cost: $600,000.

ATMOSPHERIC PRESSURE COAL GASIFIER -- Electric Power Research Institute
EPRI is funding detailed design studies by Combustion Engineering for a 5 ton/hour atmospheric
pressure coal gasification unit. Partital funding recemily obtained from ZEIZA.

Project Cost: undetermined.

BCR FLUID BED GASIFIER -- ERDA (Fossil Energy)
A process development unit (PDU) is under initial shakedown tests at Bituminous Coai Research, Inc.,

Monroeville, Pennsylvania. The objective is to develop a fluid bed gasifier for production of
low-BTU gas.

Project Cost: $2.5 million.
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STATUS OF SYNFUELS PROJECTS/COAL (IT:sclics denote changes since June L976)
BI-GAS PROJECT -- ERDA/Fossil Energy, AGA, and BCR

A 120 ton/day pilot plant featuring the 2-stage entrained bed process for gasifying coal was built

at Homer City, Pennsylvania. Coal, steam and oxygen react at high temperatures to produce SNG.
Testing to begin this summer.

Project Cost: Construction @366 million
Operation @$5-6 million/year

BURNHAM PROJECT, DEVELOPMENT GASIFIER -- El1 Paso Natural Gas Company

One Lurgi module is proposed for location at Burnham, New Mexico for process development to test
capacity for low-BTU production gasification of coal fines, using various coals. Land reclamation
will proceed concurrently. FPC has granted approval for inclusion of development costs in rate
base. Project awaits final FPC decision in commercial Burnham Project rate case.

Project Cost: undetermined.

CATALYTIC COAL LIQUEFACTION -- Gulf Research and Development

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 ligquid fuel per ton, depending on type of coal charged. The process

is capable of converting lignite, subbituminous or bituminous coal. Three pilot project plants
currently in operation, the largest of which has a capacity of 1 TPD coal.

Project Cost: undetermined.

C-E ENTRAINMENT COAL GASIFIER PROJECT -- ERDA (Fossil Energy)

This is a four-year, three-phase program to demonstrate the Combustion Engineering (C-E) atmospheric
entrainment gasification system to produce low-BTU gas from coal. A 5 TPH PDU will be designed,
constructed and operated by C-E at Windsor, Connecticut. Determination of investment and operating

costs for a commercial scale plant will follow under the final project phase. Plant design is
underway.

Project Cost: $20.6 mitlion.

CHEMICALS FROM COAL -- ERDA and Dow Chemical

This is a laboratory study to define technology for use of coal liquefaction products to produce
aliphatic and aromatic compounds. Products from the COED, SRC, Synthoil and H-Coal processes are
being characterized chemically and physically, including special analyses for trace elements. Then
distillation, hydrocracking, hydrotreating and steam coil cracking studies are made.

Project Cost: ERDA funding in FY 1976 is about $0.5 million.

CLEAN COKE PROCESS -- ERDA and U.S. Steel are sponsors, USS Engineers and Consultants, Inc. is contractor

A 0.5 TPD process development unit has been built which features coal carbonization in a fluidized
bed at 1300-1400 degrees F, and non-catalytic hydrogenation at 825-925 degrees F, and 3000-4000 psi.
The feed coal is divided into two portions. One goes to the carbonizer, producing a low-sulfur char,
liquids, and a hydrogen-rich gas, which is recycled to the fluidized-bed carbonizer. The char is
pelletized and the pellets are cured and calcined to produce a low-sulfur metallurgical coke and

a hydrogen-rich gas. The second portion of the coal is sent to a hydrogenation unit, where it is
slurried with a medium oil recycled from a liquid treatment section, and reacted with hydrogen

from a gas treatment section. No external hydrogen is required. The liquefaction section will be
operating soon.

Project Cost: ERDA funding = $3.5 million for FY 1976.

COALCON CLEAN BOILER FUELS FROM COAL PROJECT -- ERDA, ARCO, Ashland, Mobil R&D Corp., Dupont, Reynolds

Metals, Consolidated Gas, State of I1linois, Northern Natural Gas, Ohio Power, PG&E and EPRI.
is Coalcon.

Contractor

Coalcon will design, construct and operate a 2,600 TPD demonstration plant using 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 located near New Athens, I1linois
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 Construction Corporation. Plant design and procurement are
underway .

Project Cost: $237.2 million.
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STATUS OF SYNFUELS PROJECTS/COAL (Izalics cencte changes since June _27¢)

CO2 ACCEPTOR PROCESS -- ERDA/Fossil Energy, AGA
°lant located at Rapid City, South Dakota, designed to produce 2 MMCFD of 375 BTU/SCF gas from 40
tons of lignite and 3 tons of dolomite per day has been in operation since 1972. Process developed
by_ConsoI. Ground lignite is fed into the gasifier under pressure of 150 to 300 psi and heated to
1,560°F by steam. Dolomite, preheated to 1,900°F is introduced into the gasifier to chemically
remove free CO, from the produced gas stream by the exothermic CO, Acceptor reaction. Gas purifica-
tion and packed tube methanation units to start-up scon. To operate through June 1977

Project Cost: Total program to date $45 million
Recent ERDA contract @%$6.6 million

COED PROJECT -- ERDA, sponsor and FMC Corp., contractor
Pilot plant at Princeton, N.J. had a capacity of 36 TPD yielding 30 BPD of refinery feedstock plus
char anc 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 1976. Pilot plant data deemed to be complete. Further development of the COED process to be
under ERDA's demonstration plant program.

Project Cost: $20 + million.

COED PROCESS, COMMERCIAL-SCALE DESIGN -- ERDA, sponsor and Ralph M. Parsons Company. contractor
Parsons is to complete conceptual design for a commerciai scale COED plant; evaluate the demonstra-
tion 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 demonstrate various
coal conversion processes beyond the pilot stage and preliminary design for a commercial SRC plant.

Project Cost: 3 million.

COGAS PROCZSS -- COGAS Development Company (CDC), joint venture of Consolidated Natural Gas, FMC Corp.,

Pannandle Eastern Pipeline, and Tennessee Gas Pipeline
Pilot plant facility has achieved several successful test runs and is in the final stages of feasi-
bility 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
anticipatecd to be of longer duration and intended to - optimize process variables. 00 will Furzher
Jevelop thneg COCAS process under the CRDA Demonstration Flant Program iv. conjunction with the CCZD
DYrocees.

CONOCO ZINC HALIDE HYDROCRACKING PROCESS -- ERDA, Shell Development Corp. and Continental 0il Co.
This is a bench scaie project for producing liquid products from coal. Conoco Coal Development
Division at Library, Pennsylvania is to test the potential application of a zinc-halide hydro-
cracking process to produce distillate fuel from coal. Four barrels per ton is expected. A 100
pound per hour test unit is under development.

Project Cost: $6.5 million.

CRESAP LIQUID FUELS PLANT -- ERDA, sponsor and Fluor, contractor
Fluor Engineers and Constructors has a contract to convert the former coai-to-gasoline pilot plant
in Cresap, West Virginia to a muiti-process 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. lant conversion progressing.

Project Cost: S$13 million, 3-year contract.

ENTRAINED BED COAL GASIFIER -- Electric Power Research Institute
EPRI is funding detailed design studies by Babcock and Wilcox of a 20 tons/hour entrained bed coal
gasification unit to operate a 50 psig.

Project Cost: undetermined.
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STATUS OF SYNFUELS PROJECTS/COAL (Itcliecs denote changes since June L976)
EXXON DONOR SOLVENT PROCESS -- Exxon and ERDA

A two-phase program is underway to develop a coal liquefaction process with the first phase being
the operation of a 1 ton/day pilot plant. A current operation is on high sulfur I11inois #6 coal.
The second phase is completion of design of a 250 ton/day pilot plant which is sized to provide
data to allow scale-up directly to commercial size. A third (next) phase is detailed mechanical

design leading to construction of the 250 ton/day unit.

Project Cost: $12.7, shared equally by Exxon and ERDA.

FLASH PYROLYSIS COAL CONVERSION -- ERDA, sponsor and Occidental Research Corporation, contractor

Oceidental is to demonstrate its flash pyrolysis coal conversion process in a 3 ITPD pilot plant
at LaVerne, laliformia. The process, developed thus far emtirely by Occidental, involves the
rapid pyrolysis of coal in an oxygen free armosphere. Lov pressures are used. Active project.

Project Cost: ZED4 contract for $2.8 millionm.

GASIFICATION OF TEXAS LIGNITE - Central Power & Light, EPA, PSCo. of Oklahoma, Southwestern tlectric
Power and West Texas Utilities Company

Project will involve construction and testing of a plant to gasify various coals and oils found in
southern Texas. Purpose is to test low-BTU gas generated for use in electrical generation and
possible replacement of natural gas. EPA will provide, without cost, environmental assessment,
engineering and design services, and fuels for an 18-month test period. The three other utilities
will share construction and operating expenses with Central Power & Light for the first six
months. Start-up is planned for mid-1977.

Project Cost: $7 million.

GEGAS-D PRQJECT -- G.E. Co. and EPRI, sponsors

The construction and erection of a one TPH, 23 atmosphere fixed bed gas producer is underway in
Schenectady, New York. Checkout runs began February '76. The unit is equipped to study gasifica-
tion 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 atmopsheric 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 cieaning, and gas combustion apparatus. The
goal is to provide design bases for an integrated coal-fired gas turbine combined cycle system.

Low BTU gas is produced. Operational.

Project Cost: undetermined.

H-COAL PROCESS -- ERDA, Sun 0Qil, Ashland 0il, Shell 0i1, Standard 0il1 (Indiana), Commonwealth of
Kentucky and EPRI. Hydrocarbon Research, Inc. is contractor

A 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% sulfur fuel oil from
3.0% sulfur 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 contractors and monitoring engineers for the project. ERDA contracted

with Ashland for construction of dikes, roads, temporary buildings, and preparation of RFP for
construction subcontractor. As design contractors and monitoring engineers for the contract, ERDA
has contracted with Ashland for certain on site facilities as well as preparation of RFP for con-
struction subcontractors.

Project Cost: $8.1 million for Phase I.

HYDRANE PROCESS -- ERDA, sponsor and the Pittsburgh Energy Research Center, contractor

16

In the Hydrane process, pulverized coal is fed to the top of a two-zone reactor operated at 1,000
psig and 1,650 degrees F. The coal falls freely as a dilute phase through a hydrogen-rich gas
containing some methane from the lower zone. The resulting char falls to the lower zone where
process hydrogen fluidizes and reacts with the char to make additional methane.

The Hydrane Process is capable of producing a gas containing over 70 percent methane thus reducing
subseguent catalytic methanation requirements. A second-generation process is in the engineering
design stage. A 10 TPD process development unit is planned.

Project Cost: ERDA funding for FY 1872 is $1.5 million.
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STATUS OF SYNFUELS PROJECTS/COAL (Italics Zenose cnanges cince June L137%)

HYDROGASIFICATION OF_COAL -- tRDA, sponsor and Oak Ridge National Laboratory, contractor
ORN; 1s conducting hydrogasification bench scale studies with a continuous 10 lb/hr fluid bed reactor
T0 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.

Project Cost: undetermined.

HYDROGENATION OF COAL TO LIQUIDS -- ERDA, sponsor and Rockwell International (Rocketdyne Division},
contractor
Rockwell International Corp. to develop coal liquefaction process involving hydrogenation using
the Rocketdyne process. Technique involves mixing and conditioning of two streams, coal and
hydrocen, almost instantaneousliy. Conversion process forms light hydrocarbon liquids and gases and
prevents breakdown 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 deveioped for propellant injection in liquid fuel rocket engines.

Project Cost: S1 million.

HYGAS PROJECT -- ERDA (Fossil Energy), AGA, IGT
The HYGAS pilot plant has been operating at IGT, Chicago, [1linois, since 1873. The plant design
capacity is 75 TPD, producing 1.5 million SCFD of pipeline gas. The process reacts steam and
hydrogen with coal at about 68 Atm and 1200°F. Hydrogen is currently produced by the steam/oxygen/
carbon reaction, using char. The process was demonstrated with Montana lignite in 1975, and with

[11inois bituminous caking coal in 1976. The plant is beginning runs with Montana, Rosebud,
subbitumingus coal.

Project Cost: Current operating contract @ $8.2 million.

LIGNITE UPGRADING PILOT PLANT -- £d Koppelman, sponsor, Stanford Research Institute, contractor
A 400 pound per hour piiot plant is under construction at SRI. Design is based on previous
bench-scale test results at SRI of a process which dries lignite to about 2 percent moisture,
removes ash material, and leaves a product which is not dusty or friable and which will not

absorb water. t is not pyrophoric and contains about 13,000 BTU per pound. Pilot plant to be
completed in October.

Project Cost: $500,00C, estimated.

LIQUID PHASE METHANATICN -- CRDA/Fossil Energy, AGA
A skid mounted Liguid Phase Methanazion POU, constructed by Davy Powergas, is to be installed at
either the HYGAS or CO:-Acceptor coal gasification pilot plants for evaluation. The unit has a
capacity of 2 MMSCFD of synthesis gas feed.

Project Cost: current ERDA contract - $2.2 million to Chem Systems.

LIQUID PRODUCTS FROM COAL, BENCH-SCALE -- ZRDA, sponsor and A. D. Little, Inc., contractor
The 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 experimental laboratory investigation at the Pittsburgh
Energy Research Center at Bruceton, Pennsylvania.

Project Cost: $C.57 million.

LOW-BTU COMBINED CYCLE -- ERDA, Foster-Wheeler, Northern States Power, Empire Electric Research.
Foster-Wheeler is contractor
Foster-Wheeler is to design and prepare construction bids for a low-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.

Project Cost: ERDA $60 million
Industry $30 miilion
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STATUS OF SYNFUELS PROJECTS/COAL (Icaltcs dencte changes since Jume L97€)

LOW-BTU GAS FOR POWER GENERATION -- ERDA, PSC of Indiana, Bechtel Corp., Amax Coal and Peabody Coal are
sponsors, with Westinghouse Electric as contractor

The project will involve a six-phase development. First is a 1,200 1b/hr process development

plant supported by laboratory investigations to confirm operational 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. Active PDU testing.

Project Cost: total project cost = $80 million.

LURGI DRY ASH GASIFICATION FOR POWER PRODUCTION -- Commonwealth Edison Co., EPRI, State of I1linois and
Fluor Corp.

Commonwealth proposes to to build and operate a demonstration gasification plant and gas turbine
facility near Pekin, IT1linois, 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. ERDA is requesting Congressional approval to
join project.

Project Cost: undetermined.

LURGI SLAGGING GASIFIER TEST -- Continental 0il and 13 other U.S. companies

Sponsors are operating a demonstration plant for coal gasification at Westfield, Scotland. The
three-year test program will invoive 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. Two 7-day runs successful with additional runs in
progress. Conoco is to further develop the modified Lurgi under ERDA's Demonstration Piant Program -
see elsewhere iv thnis lListing for details.

Project Cost: $10 million.

MOLTEN SALT PROCESS -- ERDA, sponsor and Rockwell International, contractor

Rockwell to design, build and operate a 1 TPD PDU to test molten sodium carbonate process for low-8TU
gas production for power generation. The system will operate at 1800°F and 20 ATM and will include

a salt regeneration unit. The PDU will be located at Atomics International's field laboratory at
Santa Susana, California. Forty-two month program to obtain scale up data and investigate air
pollution emission control characteristics. Northwest Utilities Service Company dropped from the
program.

Project Cost: ERDA contract = $9.7 million.

PLASMA ARC TORCH PROCESS -- Swindell-Dressler Co., sponsor and Technology Application Service Corp.,
contractor

This is 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 anaerobic environment, through an
electric arc, which would generate a plasma flame 15,000°F-100,000°F, instantaneously gasifying
the coal. Swindell-Dressler Co. is contacting several electric and gas utility companies about
development of the project.

Project Cost: undetermined.

POWDERHORN PROJECT -- Commonwealth Edison, EPRI, ERDA/Fossil Energy and Fluor Corp.

Commonwealth Edison, project manager, is to build and operate a combined cycle low-BTU gas coal
gasification system at its Powerton Station near Pekin, I11linois. Two Lurgi units will gasify
about 60 TPH of coal, producing 120 BTU/SCF gas for a 25-30 MW generator. Fluor Corp. and Genera)
Electric are to provide engineering. Construction is to begin by November 1977. Design work is
underway.

Project Cost: S105 million, estimated.
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STATUS OF SYNFUELS PROJECTS/COAL (I:zltes dencte changes since dJune L27¢)

PRESSURIZED KOPPERS-TOTZEK GASIFIER -- Shell International and Krupp-Koppers Co.
Shell International Petroleum Company is undertaking a joint development with Krupp-Koppers of @
pressurized, single stage version of the Kopper-Totzek coal gasifier. It is planned to construct
a 150 TPD, 500 psi pilot plant in Saarland, West Germany. Completion of the plant is scneduled for
early 1977 followed by 2-3 years operation. A significant part of the new development will be in
the areas of coal feed and contaminated water handling systems. The plant will be built at the

state-owned energy and chemicais conglomerate, Saarbergwerke, which will provide technicai anc
operating assistance.

Plant Cost: $25 million, estimated.

PROCESS EVALUATIONS -- ERDA, sponsor and University of Utah, contractor

The University of Utah under a four-year contract will conduct process evaluations, catalytic
iiquefaction studies, and evaiuation of coal conversion products.

Project Cost: ERDA contract = $2.6 million.

SNG AND LIQUIDS FROM LIGNITE -- ERDA, sponsor and University of North Dakota, contractor
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 were used to design the
POU. PDU tests are underway.

Project Cost: £3.4 million, 5-year contract.

SQLUTION-HYDROGASIFICATION PROCESS -- Stone and Webster Engineering Corp. and General Atomic Company
This is a process evaluation of a joint program to use GA's HTGC nuclear reactor to provide heat for
S&k's solution-hydrogasification coal conversion process. Two-vear R&D program to be managed by
S&W. Industry support being sought.

Project Cost: 1st phase = $650,000.

SOLVENT REFINED COAL PILOT PLANT -- ERDA, sponsor and Pittsburgh and Midway Coal Mining Company,
contractor
The 50 TPD SRC pilot plant at Ft. Lewis, Washington processes 50 TPD of coal to produce 30 TPD
of solvent refined coal (demineralized/low sulfur extract). Dissolver conditions are 1,500 psi
and 850°F under a H, atmosphere. The process has been developed by P&M from bench-scale. The
pilot plant was designed and constructed by Stearns-Roger and Rust Zngineering, respectively.
Project 1ife - 2 to 3 years. Operational.
Project Cost: Censtruction $20 million
Operations $13 million/year

SOLVENT REFINEC COAL -- Wheelabrator-fFrye, Inc.
Wheelabrator-Frye is studying the feasbility of a 1,000 TPD plant to produce low sulfur/low ash
coal using Gulif 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. Plant design has begun.

Project Cost: estimated from $70 to 100 million.

SOLVENT REFINING OF COAL -- EPRI, ERDA, and Southern Services Cc.
A SRC pilot plant is operating on the site of Southern tlectric 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 separation processes, ash content is reduced to about 0.! percent;
sulfur to as low as 0.3 percent. Plant capacity is 6 TPD. The product is a clean solid fuel
containing approximately 90 percent of the carbon in the original coal. A 75 day continuous run
has been completed. Under a current ZRDA-sponsorec conrract, datva from bDoth the wilsoriille
and Ft. Lewtis, Washingtorn, SRC plants 1s tc be correlcted. Also, exvperimental runs with SRC
as poiier fuel are to be made in Southerm's system.

Project Cost: <cost to construct and operate plant was $11.3 million. Current ERDA contract is
for $8.5 million.
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STATUS OF SYNFUELS PRCJUECTS/COAL (Italics denote changes since June L[976)
STEAM-IRON HYDROGEN FROM COAL -- ERDA, AGA and IGT

A 50 ton/day steam-iron hydrogen from coal pilot plant is located at the HYGAS pilot plant site at
the IGT in Chicago. The project objective is to investigate the steam-iron process as & source

of hydrogen for the HYGAS process. Other applications are foreseen. The two-stage process reacts

a reducing gas (produced by steam/oxygen gasification char) containing carbon monoxide and hydrogen
with iron oxide followed by re-oxidation of the iron with steam producing a hydrogen stream. Efforts

to develop an agglomerating ash char gasification system are also underway. Start-up operations
underway.

Project Cost: estimated @ $19 million to date, current operating contract @ $9.2 million.

SYNTHANE PRCJECT -- ERDA, sponsor and Pittsburgh Energy Research Center, contractor

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 purification and methanation units. Operational. ERDA has contracted with C-E
Lummus to operate plant from August 1976 to September 1978.

Project Cost: C-f Lummus operations $26.7 million
Total cost estimated $45 million

SYNTHOIL PROCESS -- ERDA, Pittsburgh Energy Research Center, Foster-Wheeler and Bethlehem Steel Company

Foster-Wheeler is to design and manage construction of a 10 TPD coal liquefaction PDU using the
Synthoil process. The coal is converted catalytically slurried with process derived oil, to produce
synthetic crude. The scaled-up plant will be located at Bruceton, Pennsylvania and will be con-
structed and operated by Bethlehem Steel Co. Start-up is expected in late 1977. A 500 TPD pilot
plant is proposed.

Project Cost: present contract value = $18.3 million.

U-GAS PROJECT -- IGT and Ralph M. Parsons Company

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.

Project Cost: undetermined.

UNGERGROUND COAL GASIFICATION -- ERDA, Consolidation Coal and Conoco

The project is designed to assess the potential value of underground coal gasification in thin
eastern coal beds. Project site will be Grants District of Wetzel County, West Virginia. 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 t-phase project will cover
preparation, field testing, and technical, environmental and social evaluation. Status is active,
with field work underway. Morgantown Energy Research Center is Contractor.

Project Cost: $10 million.

UNDERGROUND COAL GASIFICATION - ERDA, sponsor and Laramie Energy Research Cenfer, contractor

The linked vertical well process being developed at Hanna, Wyoming is in the second phase of experi-
mentation (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. In June 1976, 175 BTU/SCF gas was being produced at rate of 8.5 MMSCFD.

Project Cost: undetermined.

UNDERGROUND COAL GASIFICATION -- ERDA, sponsor and Lawrence Livermore Laboratories, contractor

8-20

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 explosives are used to fracture the reaction
zone. Gas coliection is from the bottom of the reaction zone with oxygen/steam injected towards the
top to sustain combustion and gasification. Field work for the first experiment has begun at a

site on Hoe Creek, 25 miles southwest of Gillette, Wyoming.

Project Cost: ERDA-funded at $3.3 million for FY 1975.
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STATUS OF SYNFUELS PROJECTS/COAL (Izclice denoce changes since June L37%)

UNDERGROUND GASIFICATION OF TZXAS LIGNITE -- Texas Utili<ties Services, Inc.
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,
Oklanoma) underground gasification technology developed in the Soviet Union to determine the feasi-
bility of gasifying deep lignite depesits in east Texas. A pilot plant is scheduled for operation
in 1976 for gasification of lignite below 150 feet. Active.

Project Cost: $2 million (process licensing).

UNDERGROUND GASIFICATION OF TEXAS LIGNITE -- University of Texas, NSF, Texas Utilities Service Co.,

Conoco, Mobii, Shell Development and Dow Chemical
Laboratory and limited ¥ield program to recover energy from lignite below stripping depth. Laboratory
program focusing on chemical and physical properties of lignite and overburden, subsidence, environ-
mental effects, heat transfer, utilization of low-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 1977.

Project Cost: undetermined.

UNDERGROUND COAL GASIFICATION, CANADA -- Alberta Energy Resource Conservation Board plus 14 industry
participants
The ERCE intiviated combustiion in 2 shallow coal bed at an existing mine 70 miles SI o Eamonton,
Alperza. Test will proceed through Cctober. The test 1s designed So as to be similar to the UCS
sroject near ianna, wWyoming, Sponsored by ZRDA and the Laramie inergy Research (Center.

Project Cost: $400,000.

UCP LIQUEFACTION PROCESS -- Universal 0il Products

High temperature and pressure hydrosolvation process producing four barrels of low-ash/low-sulfur
syncrude per ton. Des Plaines, I1lincis pilot plant to be enlarged.

Project Cost: undetermined.
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COMING EVENTS

AUGUST 29-SZPTEMBER 1, ATLANTIC CITY, NEW JERSEY, AT CHALFONTE HADDON HALL -~ The 32nd Na-ional Meeting of
AIChE. The program includes: -
Svmposium on Chemicals from Coal

e Rao, K.V., "Potential for Petrochemical Feedstocks and Chemicals from Coal."

¢ Qader, S.A., "Multi-Stage Catalytic Hvdrocracking of Coal for Chemicals and Clean Fuel."

¢ Jordan, R.K., "The Jordan Blast Furnace Concep:i for Carbon Monoxide Chemicals."

o Coles, Z., "Coalcon Hvdrocarbonization Technoiogy."

e Reber, S.A., "Arthur D. Little Extractive Coking Coal Liquefaction Process: Economics and Potential

for Chemicals."
Svmposium cn Svnthetic Liguid Fuels - Part I
e Bartick, H.A., "Alternate ruels for the Department of Defense.'
¢ Kunchal, S.K., Coking and Hvdrotreating S:udies of Paraho Shale 0il."
e Kalfadelis, C.D., "A Pilot Plant Studv of Jet Fuel Production from Coal and Shale Derived Oils."
o Antoine, A.C., "Syvnthesis and Analysis of Jet Fuels from Shale and Coal Svncrudes."
s Lander, H.R., "Synthetic Aviation Jet Fuel from Shale Oil." ‘
Svimposium on Svnthetic Liquid Fuels - Part II

¢ CZisen, F.S., "Preparation or Gas Turbine Engine Fuel from Symthetic Crude Oil Derived from Coal."
s Nowak, C.J., "The Test and Evaluation of Coal Derived JP-5 Fuel."
e Solash, J., '"Characterization of Aromatics in Non-Petroleum JP-3 Fuels."

e Madon, R.J., "The Effect of Sulfur on Fisher-Tropsch Synthesis."
Sympesium on Air Pollution Aspects of Coal Conversion
e Stone, L,.K., "Air Emission from Coal Conversion Processes -- An Overview."
e Habegger, L.J., "Regional Air Quality Impacts and Regulatoryv Constraints for Large-Scale Deployment
of Coal Conversion Technologies."
s Statnick, R.M., "A Sampling and Analysis Scheme Applicable to Fossil Fuel Conversion.”

Koehler, G., "Air Poliution Control £rom the COALCON Clean Boiler Fuels Demonstraticn Plant."
Lemnon, A.W., "Environmental Impacts and Their Influence on Si:ing Coal Conversion Facilities Within
Appaliachia."”

e Shriner, D.S., '"'Research Needs Related to Air Pollution from Coal Conversion Processes.'
Svmpesium on Energy from Solid Wastes

e Larsen, J.W., '"Pyrolysis of Scrap Rubber in Molten Salt."

e Haberman, C.E., "Pyrolysis of Scrap Tires Using the TOSCO II Process.”

AUGUST Z1-SEPTEMBER 2, SAN FRANCISCC, CALIFORNIA -- The Annual Meeting of the American Chemical Society.
The Division of Fuel Chemistry 1s sponsoring a Symposium on 0Oil Shale, Tar Sands and Related Materials --
Production and Utilization of Symnfuels. The program of this symposium includes:

August 31
e McCarthy, H.E., "In Situ 0il Shale Resource Recovery."
e Heistand, R.N., "Paraho 0il Shale Project."
e Luckens, L.A., "DOD Synthetic Fuels RGD Program."
¢ Maddox, K.P., '"Net Energy Anzlysis of 0il Shale Systems.”
September 1 )
e Smitn, J.W., 'Mechanisms Helping to Heat Shale Blocks."
e Carter, W.J., "Explosive Rubblization of In Situ Oil Shale Retort Beds."
e Heistand, R.N., "The Fischer Assay, A Standard Method."
e Allred, V.D., "Compositional Diagrams: A Method for Interpretation of Oil Shale Assay Data."
e Parker, H.W., "Simulated Ground Water Leaching of In Situ Retorted or Burned Oil Shale."
e DuBow, J.B., "The Electrical and Thermal Conductivities of Green River Oil Shale.”
e Wise, R.L., "A Laboratory Study of Green River Oil Shale Retorting Under Pressure in a Nitrogen
Atmosphere."
e Cummins, J.J., ""Thermal Conversion of Qil-Shale Kerogen in the Presences of CO and Water.
¢ Sepulveda, J.E., "Hot Water Extraction of Bitumen from Utan Tar Sands."
e Wise, R.L., "A Proposed Development Plan for a Modified Horizontal In Situ Experiment.”
e Raley, J.H., "Oil Degradation During Oil Shale Retorting."
e Bunger, J.W., "Thermal Cracking of Utah and Athabasca Tar Sand Bitumen."
September I
e Ranganathan, R., "Competing Reactions in Hydrotreating Athabasca Bitumen Distillates on Unpromoted
and Promoted Catalysts.”
Cottingham, P.L. '"Hydrocracing of In Situ Shale 0il."

AL

[ ]

o George, A.E., "The Thermal Hvdrocracking on the Compound-Type Distribution of Athabasca Bitumen."
e Virk, P.S., "Pvrolysis of a Hydrogenated Coal Liquid."”

e Moschopedis, S.Z., ''An Investigation of Oxygen Functions in Bitumen Fractions."

e Griswold, C.F., "Steam Pyrolysis of Tosco II Shale 0il for Production of Chemical Intermediates."
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e Hazlet:, R.N., "Properties and Composition of Jet Fuels Derived from Alternate Energyv Sources.'

¢ Solash, J., "Characterization of Aromati. Fractions from Non-Petroleum Derived JP-3 Tvpe Fuels."

e Affens, W.A., "Flammability, Ignition and Electrostatic Properties of Navy Fuels Derived from Coal,
Tar Sands and Shale 0il."

e Jones, P.W., "Chemical Characterization of Shale 0il and Related Fuels."

e Chong, S., "Fractionation of Soluble Extracts Obtained from Kerogen Thermal Degradation with CO and
H,0."

e Dorrence, S.M., "Pvyrolvsis of Utah Tar Sands."

o Wen, C.W., "Studies of Soluble Organics in Simulated In Situ Oil Shale Retort Waters by Electron

Impac: and Chemical Ionization from a Combined Gas Chromatograph-Mass Spectrometer System."

A second symposium is entitled, 'Methanation of Synthesis Gas.'" The papers to be presented include:
e Frank, M.E,, "Liquid Phase Methanation/Shift."
® Schehl, R.R., "Pilot Plant Operation of a Nonadiabatic Methanation Reactor."
e Woodward, C., "A High-Temperature Methanation Catalyst for SNG Applications."
e Barton, B., '"Methanation Activity of Supported Nickel Alloys."
e Dalla-Betta, R.A., '"Heterogeneous Methanation: Effects of Carbon, Sulfur and Water on Activity
Measurements at Various Temperatures."
e Wise, H., "Formation of Surface Carbon and Methanation Catalysts on Alumina Supported Nickel."
A third symposium is entitled, ''Liquid Fuels from Coal." The papers to be presented include:
e Mitchell, T.0., "Short Contact Time Coal Liquefaction: Technique and Product Distribution."
e Prather, J., '"High Pressure Liquid Chromatographic Studies of Coal Liquefaction Kinetics."
e Pelofsky, A.H., "Short Residence Time Hydropyrolysis of Coal."
e Tarrer, A.R., "Kinetics of Hvdrogenation, Hvdrodesulfurization, and Overall Conversion During Coal
Liquefaction.”
e Mitchelle, G., "Petrographic Classification of Solid Residues from Hydrogenation of Bituminous
Coals.™
e Schwager, [., '"Preliminary Examination of Coal Liquefaction Products.”
e Karr, C., Jr., '"Products from Two-Step Coal Liquefaction, Using Three Different First-Step Reactor
Packings."

e Haynes, H.W., Jr., "Hydrogenation of Phenathrene Over a Commercial Cobalt Molybdenum Sulfide Catalyst
Under Severe Reaction Conditions.™

s Dooley, J.E., "The Analysis of Liquids from Coal Conversion Processes."

e Levy, R.B., '"New Materials for Coal Liquefaction."

e Katz, S., "Reformation of Inorganic Particulates Suspended in Coal-Derived Liquids and Improved
Separation."

¢ Kang, C.C., "Role of the Solvent in the SRC Process."

e Kang, C.C., "Deactivation of Co-Mo Catalyst During H-Coal Operations.™

e Weintraub, M., "Filtration in a Coal Liquefaction Process."

e Guin, J.A., "Effect of Coal Minerals on Reaction Rates During Coal Liquefaction."

e Fu, Y., "Catalytic Liquefaction of Coal.”

 Gleim, W.K.T., "Liquefaction of Coal Without Catalyst Using Selective Hvdrogenation."

e Baldwin, R.M,, "Kinetics of Coal Hvdrodesulfurization in a Batch Reactor."”

e Newman, J.0.H., "Coagulation and Filtration of Solids from Liquified Coal of the Synthoil Process."

SEPTEMBER 1-2, DENVER, COLORADO, AT CURRIGAN HALL -- The SME-AIME Fall Meeting and Exhibit. No papers
concerning synthetic fuels are to be presented. Program includes:
e Pelley, C.R. (Amax Coal), "Western Coal Utilization Characteristics.”
e Neavel, R.C. (Exxon Research), '"Removal of Sodium from Illinois Coal."

SEPTEMBER 9, DENVER, COLORADO, AT THE DCOWNTOWN HOLIDAY INN -- A Meeting of the 0il Shale Environmental
Advisory Panel (to the Federal Area 0il Shale Supervisor).

SEPTEMBER 9-10, TULSA, OKLAHOMA, AT THE CAMELOT INN -- A Symposium on Enhanced Oil and Gas Recovery,
sponsored by ERDA, the University of Tulsa, and the 0il and Gas Journmal. Most papers concern conven-
tional o0il and gas deposits., However, the program does include:

e Land, C.D. et al, '"Field Test of Reverse Combustion 0il Recovery from a Utah Tar Sand."

e Miller, J.S. and L.J. Health, "ERDA In-House Research on Heavy 0il Using Unconventional Methods."

e Fitch, J.L., "Demonstration of Massive Hvdraulic Fracturing to Stimulate Gas Production from the
Mesaverde Formation, Piceance Basin, Colorado."”

e Appledorn, C.L. and R.L. Mann, 'Massive Hydraulic Fracturing, Rioc Blanco Unit, Piceance Basin,
Colorado.”

SEPTEMBER 12-15, CASPER, WYOMING, AT THE RAMADA INN -- The 28th Annual Symposium and Field Conference,
sponsored by the Wyoming Geological Association. The theme of the symposium is, "Geologv and Energy
Resources of the Powder River Basin: Coal, 0il, Gas, Uranium.' Program includes:
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. 9av15, R. W., "Hyvdrologic Factors Related to Coal Development in the Lastern Powder River Basin."

e tmerson, D, O., "In Situ Coal Gasification."

e Glass, G. B., "Updats on the Powder River Toal Basin."

e Hasbrouck, W, P., "Coal Geophvsics."

» Keefer, W. R., "Resource and Land Informaticn Appliec to Potential Coal Development in the Gillette
Area."

e Williams, L. A., "Coal and Politics."

e Wollenzien, T. P., "Correlation of Coals in the Sheridan-Decker Area."

SEPTEMBER 12-17, STATELINE, NEVADA, AT THE SAHARA TAHOE -- The Eleventh Inter Society Engineering Con-
ference, sponsored bv AIChE, ANS, SAE, ACS, AIAA, ASME and IZEE. Program includes:
September 15 - Session on Alternate Fuels

e Fraser, M.D., ''Large Scale Production of SNG by Anaerobic Digestion of Plant Ma

trer."”
o Graham, R.W., "The Feasibility of Deriving Liquid and Gaseous Fuels from Was:ze Organics.”
e Lo Russo, J.A., "Combustion and Emission Characteristics of Gasoline, Methanol and Methanol/Water
Blends."
September ic - Session on Coal and 0il Shale, Par: I

Dt
e cpperly, W,R., "Catalvtic Coal Gasification for SNG."
e Reber, S.A., "Comparative Economics for the Arthur D. Little Extractive Coking Process."
e Srisukh, S., "Ammonia from Coal."
e Crouch, W.B., "Solids Gasification for Gas Turbine Fuel, 100 and 300 BTU Gas."
s Forrester, R.C., "Recovery of Inaccessible Coal Reserves bv In Situ Gasification."

e Botts, W.V., "Low-BTU Gasification by Atomics International's Mol:ten Salt Process.'
September 16 - Session on Coal and 0il Shale, Part II

e Tarman, P.B., '"Hvdrogen Production by the Steam-Iron Process."

e Shah, R., "Status Report of the Westinghouse Fluidized Bed Combined Cyvcle Process."

e Shou, J.K., "Clean Coal Combustion Through Washing and Blending."

s Weiss, L.H., "Coal Utilization: The Emissions Control Alternative."
e Shaw, H., "Alrcraf:t Fuel from Coal and 0Oil Shale."
September 17 - Session on Coal and Oil Shale, Part III

e Schora, F.C., "0il Shale Gasification."

Wellman, P., "Oil Shale Development."

Cowler, J., "In Situ Recoverv of 0il and Materials from Piceance Creek Basin 0il Shale."
Huang, E.T.S., "Retorzing Single 0il Shale Blocks with Nitrogen and Air."

SEPTEMBER 15-16, WASHINGTON, D.C., AT THE DEPARTMENT OF THE INTERIOR'S SOUTH BUILDING AUDITCRIUM -- Public
hearings for the purpose of receiving testimony and comments on the availability of federal lands for
mining and development, sponsored by Interior’'s Departmental Task Force on the Availability of Federally
Owned Lands,

SEPTEMBER 16-17, CHICAGO, ILLINOIS, AT THE PICK-CONGRESS HOTEL -- The Fourth Annual [ilinois Conference on
Illinois Coal, sponsored by the Energy Resources Center of the University of Illinois in cooperation with
ERDA. Program includes:

Zahradnik, R. L., Opening remarks.
Gluskoter, H., "Illinois Ccal: Character and Qualicty."”
Commoner, B., "The Need for an Energy Policy."

Zahradnik, R. L., "The Roie of Coal Conversion and Utilization in the Nation's Energy Future."
Davis, H. G., '"Coal as a Raw Material for the Chemical Industry."

Kyle, M. L., "Alternate Energy Sources.'

Ebv, R., ""The Illinois Coal Gasification Group Project."

® © @ & & @0

SEPTEMBER 20, DALLAS, TEXAS, AT THE DALLAS HILTON INN -- The Fall Meeting of the National Association cf
Corrosion Engineers Subcommittee T-12A, This is NACE's Subcommittee on Coal Conversion and Utilization.
This is an open public meeting of this realtively new committee. The program features informal discus-
sion of corrcsion problems associated with coal conversion.

SEPTEMBER 26-28, OTTAWA, ONTARIO, AT THE CHATEAU LAURIER HOTEL -- The 28th Canadian Conference on Coal,
sponsored by the Coal Association of Canada. The conference theme 1s "Canada's Coal Supply and Demand."
The preliminary program includes:

September 27

¢ Keynote Address by Malcolm Rowan (Ontario Deputy Minister of Energy).
Rowan will present his governmment's views on Canadian ccal demand and supply. Ontario produces no
coal of its own, but it is by far this country's largest consumer of both thermal and metallurgical
coals.

e Session I - An Overview
Dr. C.H. Smith, Senior Assistant Deputy Minister, federal Department or Znergy, Mines and Resources
will describe the federal government's rights and responsibilities regarding coal demand and supply
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within Canada. He will be followed bv William Rosenberg, Assistant Administrator of the U.S. Federal
Energy Administration, discussing the U.S. view of Canada's coal demand and supply. To complete this
session, Dr. Ulf Lant:ke, Executive Director of the International Energy Agencv, Paris, will present
that agency's programs of concern to the Canadian coal industry.

Session II - Provincial Coal Policies

Senior officials of the governments of the major coal-producing provinces will review the state

of their coal development policies at the time of the conference. Following these presentations, a

reaction of the coal industry to these announced or formative policies will be presented by a senior
coal industry spokesman.

September 28

Session III - Canada's Demand for Coal

With Eric D. Jamieson, Senior Advisor, Coal, of the Federal Department of Energy, Mines and Resources
as Chairman and resource person, representatives of Canada's major conventional and future coal
consuming industries and utilities will present and discuss issues relating to their projections of
ccal demand. Particular reference will be made to anticipated needs for Canadian coal and the
constraints which apply to the possible satisfaction of these needs.

Session IV - Canada's Supply of Coal

Senior spokesmen for the coal operators and the transshipment and transportation industries will
present and discuss issues considered critical to the problems of transforming coal reserves in the
ground to coal supply at the point of use in Canada.

SEPTEMBER 26-29, DENVER, COLORADO, AT THE HILTON HOTEL -- The 1976 Mining Convention of the American Mining
Congress. The theme of this convention is, '"The Importance of Minerals to Our National Economy.'" No
papers concerning synthetic fuels are scheduled for presentation.

SEPTEMBER 27-28, RESTON, VIRGINIA, AT THE SHERATON INN - Coal Geology and the Future -- A Symposium,
sponsored by the U.S. Geological Survey. Program includes:
Technical Session I - Geology of Coal

e Coleman, J.M., "Coal Environments."

s Weimer, R.J., "Geology of Western Coal."

e Simon, J.A., "Geology of Eastern Coal."

e Breger, I1.A., "Coalification."

e Spackman, W., '"Petrology/Petrography of Coal."
e Swanson, V.E., "Trace Elements in Coal."

Technical Session II - Coal Exploration, Development and Reclamation

Clarke, A.M., '"Coal Mining Geology."

Schmidt, W.B., "Advanced Mining Techniques as Related to Geology."
Dunrud, C.R., "Role of Geology in Coal Mining."

Hasbrouck, W.P., '"Geophysics in Coal Exploration."

Shown, L., '""Reclamation of Western Surface Mines."

Cooper, B.V., "Reclamation of Eastern Surface Mines."

Technical Session III - Utilization of Coal

e Mills, A., "Synthetic Fuels from Coal."

s Neavel, R.C., "Coal Science."

e Spitz, P., "Coal as a Chemical Resource."

e Gray, R., "Metallurgical Coke."

e Schmidt, R.A., "Electric Utility Industry Objectives for Research in Coal."
e Wood, G.H., "National Coal Resources Data System."

Technical Session IV - USGS Coal Programs

e Mapel, W.,J., "USGS Projects in Western Coal Geology."
e Englund, K.J., "USGS Projects in Eastern Coal Geology."
e Masters, C.D,, "Svmposium Summary and Conclusions."
Informal Panel Discussions
e National Coal Resources Data System
Trace Elements and Coalification
USGS Eastern Projects
USGS Western Projects
Mining Geology and Reclamation
Open House - (Day After Symposium)
e USGS Branch of Coal Resources, Reston, Virginia

OCTOBER 3-6, NEW ORLEANS, LOUISIANA, AT THE RIVERGATE HOTEL -- The 51st Annual Fall Technical Meeting of
SPE of AIME. The tentative program contains over 200 papers, which include:

-4

October 4 - In Situ 0il Shale Retorting

SPE  'Mathematical Modeling and Experimental Investigation of In Situ 0il Shale Retorting"

6064 H.Z. Nuttall, Jr., University of New Mexico
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SPE  "Oil Shale Retort Experiments Simulating In Situ Operations"
6065 F.J. Ackerman and W.A. Sandhol:z, Lawrence Livermore Laboratoryv

SPE "Combustion From Propagation Through Fractured Oil Shale”
6066 M.C. Branch and R,A. Ness, University of California, Berkeley

SPE "Evaluation of Rock Springs Site 9 In Situ 0il Shale Retorting Experiment”
606° Ropert L. Wise, Bruce C. Sudduth and Andrew Long, Jr., Laramie Energy Research Center

SPE "Soluble Salt Processes for In Situ 0il Shale Recovery"
6068 M. Prats, Shell Development Co.

SPE "0il Yield and Quality from Simulated In Situ Retorting of Green River 0il Shale"
6069 Riley B. Needham and A.J. Cornelius, Phillips Petroleum Co. and Arvids Judzis, Jr., University of
Michigan
Alternates:
SPE  "Explosive Fragmentation of 0il Shale"

6070 William J. Carter and Barton W, Olinger, Los Alamos Scientific Laboratory

SPE  "Prediction of the Permeability of a Fragmented 0il Shale Bed During In Situ Retorting with Hot
6071  Gas"
Riley B. Needham, Phillips Petroleum Co.

October 6 - In Situ Coal Gasification - I
SPE  '"An Overview of the Soviet Effort in Underground Gasification of Coal"
6148 David W. Gregg, Richard W. Hill, Dolores Olness and Jack E. Duncan, Lawrence Livermore Laboratory

SPE  "The Physical Behavior of Reverse Combustion in the Underground Gasification of Coal"
6149 Robert D. Dunn and Michael D, Kotowski, University of Wyoming

SPE "Two Dimensional Pvrolysis Effects During In Situ Coal Gasification: Preliminary Results"
6150 R.C. Forrester II1I and P.R. Westmoreland, Union Carbide

SPE  'Instrumentation Results from an In Situ Coal Gasification Experiment"
6151 L.C. Bartel, S.G. Beard, L.W. Beckham, R.P. Reed and R.W. Seavey, Sandia Laboratories

SPE "Thermal and Structural Response Evaluation for Underground Coal Gasification"
6152 Sunder H. Advani and Y.T. Lin, West Virginia University and L. Zane Shuck, ERDA

"Ground Water Pollution Studies for In Situ Coal Gasification in the Warrior Coal Field"
6153 Marvin D. McKiniey and Jonathan F. Henry, University of Alabama
SPE "Reactivity and Kinetics of Sub-Bituminous New Mexico Coal"
6154 H.E. Nuttall, wendell G. Stoddard and R. Chen, University of New Mexico

October 6 - In Situ Coal Gasification - II
SPE  'Tne Areal Sweep Efficiency of the In Situ Recovery of Sub-Bituminous Coal - A Numerical Study"
6181 J.%. Jennings, R.D. Gunn and David Whitman, University oI Wvoming
SPE  '"Lawrence Livermore Laboratory In Situ Coal Gasification Program: Model Calculations/Laboratery

6182 Experiments"
Cnarles Tnorsness and Rudolf Rozsa, Lawrence Livermore Laboratory

SPE  "Thermal Stresses Near a Heated Fracture in a Transversely Isotropic Medium”
6183 P.J. Closmann and D.M. Phocas, Shell Development Co.

SPE "Laboratory Studies of In Situ Coal Gasification'
6184 R.D. Steele and H.E. Nuttall, University of New Mexico

SPE  '"The Modelling of Channel Formation During Underground Coal Gasification"
6185 T.F. Edger, University of Texas at Austin, and B. Dinsmoor, Amoco Chemicals Corp.

SPE  '"An Advanced Mathematical Model of Underground Coal Gasification Using Steam-Air Mixtures"
6186 S.M. Farouq Ali and M.L. Pasha, Pennsylvania State University

Oy
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SPEL "Underground Gasification for Unrecoverable Eastern Appalachian Coals"
6187 0.J. Hahn and J.E. Jones, Jr., University of Kentucky

OCTQBER 5-7, CINCINNATI, QHIO, AT STOUFFERS INN -- The Fourth National Conference on Energyv and the En-
vironment, sponsored by the AIChE. The program includes:
October 5 - Session on Coal Conversion Processes

e Peduzzi, M.P., "An Environmental Analysis Technique for Coal Conversion Process Studies."

e Scott, R., "Ambient Air Quality Assessment for the Synthane Coal Gasification Pilot Plant."

e Chambers, H.F., '"Dilute Phase Hvdrogasification Process."

e Rath, K., "Operation of the Westinghouse Coal Gasification Process Development Unit."

e Anastasia, L.J. "Hygas Process Development."

e Lewis, P.S., "A Study of Pressuri:zed Fixed-Bed Gas Producer Behavior with Caking Coals."
October 5 - Session on Energy Policy and Utilization

e Huettner, D.A., "U.S. Energy Policy: An Economic Assessment."

e Deutch, M.J., "Energy Policy and Utilization."

e Bach, W., "Environmental Impact of Energy Use."

e Phung, D.L., "Framework for Cost Comparison Between Power Supply Technologies."

e Power, M., '"Cost-Per-Barrel Aporoach to the Evaluation of Energy Conservation Optionms."
October 5 - Session on Air Pollution Considerations I

e Cheney, W.A., "An Energy Saving Emission Control Device for Hvdrocarbons.'
October 5 - Session on Unique Energy Considerations

e Linke, D., "Socio-Cultural and Institutional Constraints on Energy Planning in the Arid West."
October 5 - Session on Environmental Aspects of Waste Disposal

e Kuester, J.L., "Conversion of Organic Waste to Gasoline."

e Wewerka, G., "Disposal of Coal Preparation Wastes."
October 5 - Session on Air Pollution Considerations II

e Pace, T.G., "The Relative Impact of Energy Conversion Processes on Particulate Matter Air Quality."
October 6 - Session on Coal Preparation for Pollution Control

e Emerson, D.B., "Coal Preparation for Coal Conversion Processes.”

e Stambaugh, E., "The Battelle Hvdrothermal Process with Combustion Results."

OCTOBER 5-8, NEW YORK CITY, AT THE NEW YORK HILTON -- Gastech '76, an International LNG and LPG Conference
and Exhibition. No papers concerning synthetic fuels are included in the program.

OCTOBER 6, TORONTO, ONTARIO, CANADA -- The 26th Canadian Chemical Engineering Conference. Program in-
cludes:

e Camp, F.W,, "Processing Athabasca Tar Sands/Tailings Disposal."

OCTOBER 8-9, DENVER, COLORADC, AT THE UNIVERSITY OF DENVER -- A conference sponsored by the University of
Denver entitled, '"Water Needs for the Future: Colorado, the United States and the World." The tentative
program includes:

o Trelease, F., (University of Wyoming), "An Overview of the Water Resource Problems in the United
States."

e Lamm, R. (Governor, State of Colorado), "'Colorado, Water and Planning for the Future."
e Workshop: Water for Energy Development

OCTOBER 12-14., ROLLA, MISSOURI, AT THE UNIVERSITY OF MISSOURI -- The Third Annual Conference on Energy,
sponsored by the University of Missouri and the Missouri Energy Council. The program includes:
October 12
e Hennington, W.M. (Mitchell Energy Corp.), ''Devonian-Ohio 0il Shale Productive Potential."
e Manahan, S.E. (University of Missouri), ''Coal Chemistry: Aspects of Analvsis, Structure, Reactions,
Conversion and Byproducts."
e Patterson, G.K. (University of Missouri), "Application of Special Fluidizied Bed Techniques to Coal
Gasification."
¢ Bowden, J.R. (Conoco Coal Development Co.), '"Coal Gasification Update."
October 13
e Robertson, C.E. (Missouri Geological Survey), '"Prospecting and Developing Coal Reserves in the
Western Interior Region."
e Huettner, D. (University of Oklzhoma), "An Economic Assessment of Net Energy Analyses."
e Van Gorden, W.R. (FEA), "Energy Facility Siting: A Regional Perspective."

OCTOBER 12-17, MOSCOW USSR -- A Conference on Coal and Oil Shale Gasification and Liquefaction, sponsored
bv the Soviet State Committee for Science and Technology. Attendance to be limited to 40 from the U.S.
and 40 from the USSR, not including speakers. For details contact H.B. Scott, President, the US-USSR
Trade and Economics Council, Washington, D.C. Seven technical papers are to be presented by each nation
as follows:
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Papers
"U.S. Modern Coal Mining Methods"

<. '"Coal Liquercaction”
5. ''Basics of Coal Liquefaction"
4, "0il Shale"
5. 'Developments in the Area of Low-BTU Coal Gasification”
6. '"High-BTU Coal Gasification"
7. "Kinetics of Coal Gasification"
U.S.S.R. Papers
1. a) "Thermal Conversion of Oil Shale in the Gasifiers (Kiviter Process)"

b) "Process and Plant for Thermal Processing of 0il Shale with Solid Heat Carrier (Galoter Process)"
""Shale Processing Industry of the USSR"

Thesis of the report "Gasification of Coal in Fluidized Bed Under Pressure"

Thesis of the paper "Some Regularities of Coal Liquefaction"

""Electrotechnological Scheme for Coal Processing"

"Chemistry of Destructive Hydrogenation'

-

""Modern Methods for Efficient Coal Mining"

~1ON UYL Uy )

OCTOBER 18-20, CHICAGC, ILLINOIS, AT THE RAMADA O'HARE INN -- The Eighth Svnthetic Pipeline Gas Symposium,
sponsored by the American Gas Association, The U.S. Energyv Research and Development Administration, and
the International Gas Union. The program follows:

October 18
e Keynote Address by H.R. Linden (IGT).

Lee, B.S. (IGT), "Current Development of the HYGAS Program."

McCoy, D.C. (Conoce Coal Development Co.), "CO: Acceptor Process Pilot Plant, 1976."

Van Heck, K.H. (Bergbau Forschung GmbH), "Gasification of Coal Using Process Heat from HTR."

Luncheon Speaker is ¥.D. Hart (AGA).

Miles, J.M. (Phillips Petroleum), "Status of the BI-GAS Program.”

Tarman, P.B. (IGT), "The Status of the Steam-Ircen Process for Hvdrogen Production."”

Lewis, R. (ERDA), "Operational Status of the Svnthane Pilot Plant.”

Frank, M,E. (Chem Svstems), '"Liquid Phase Methanation - Shif: PDU Results and Pilot Plant Status."

October 19
e Massey, M.J. (Carnegie-Mellon University), "Environmental Assessment in Coal Gasification Processing.”
e Williams, R. (Roger Williams Technology and Economical Services), "Standardizing High Pressure

Vessels."

Loeding, J.W. (IGT), '"Progress of the AGA-Supported Research on Coal Gasification."

Luncheon Speaker is J.W. Kerr (Trans Canada Pipelines).

Schora, F.C. (IGT), "Oil Shale - Present Technology and the IGT/AGA Process."

Pangborn, J.B. (IGT), "Thermochemical Hydrogen Production from Water and Nuclear Heat.”

Russell, J.L. (General Atomics), "'Thermochemical Water Splitting at General Atomic.”

Nuttall, L.J. (General Electric), "Application of Solid Polymer Zlectrolyte Water Electrolysis for

Bulk Hydrogen Generation,”

October 20
e Hulsizer, W.R. (International Nickel), 'Developing a Data Base."

e Frankel, H.E. (ERDA). "Application of ERDA Materials Program."
¢ MacNab, A.J. (C.F. Braun), 'Present Materials Design Considerations.”
e Panel Discussion on Materials

G. Alex Mills

Hulsizer

Frankel

MacNab

Schaefer

Baker

. Szhul:z

e Luncheon Speaker is Philip C. White (ERDA).

e Malakcff, H.L. (COGAS Development Co.), "The Illinois Coal Gasification Group Project Incorporating
the COGAS Process."

e Bowden, J.R. (Conoco Coal Development Co.), "A Demonstration of the Slagging Gasifier."

® McCormick, W.T. (ERDA), "ERDA Commercialization Program."

e Detman, R.F. (C.F. Braun), "Preliminary Economic Comparison of Six Processes for Pipeline Gas from
Coal."

®* & o & O ¢ o
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OCTOBER 19-21, LOUISVILLE, KENTUCKY, AT THE KENTUCKY FAIR AND EXPOSITION CENTER -- The NCA/BCR Coal Con-
ference and Expo III. The program lists one session entitled, "Gasification." It is scheduled for
Wednesday morning, October 20.
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OCTOBER 20-21, LIVERMORE, CALIFORNIA, AT LAWRENCE LIVERMORE LABORATORY -- A two-day technical briefing
entitled, "In Situ Oil Shale Technology in Progress at LLL." Lawrence Livermore Laboratory personnel
will discuss:

e Kinetics

Carbonate decomposition

Experimental retorts

0il yvield and degradation mechanisms

Retort computer system

Retort model

Anomalous thermal behavior of blocks

Heat and mass transfer

Retorting experiments

Model/experiment comparisons

Creep/permeability

Research priorities

Note: Pre-registration required -- $20 fee

OCTOBER 25-27, NORMAN, OKLAHOMA, AT THE OKLAHOMA CENTER FOR CONTINUING EDUCATION -- The Third Annual Course
in Coal Geoiogy Fundamentals, sponsored bv the Oklahoma Geological Survey and the University of Oklahoma.
o Courses will concern origin, occurrence, classification, reserves, sulfur content, production and
economics of coal.

e Field trips are offered to the Four Star Mining Company's No. 3 mine and to the Garland Coal and
Mining Company's No. 9 and No. 10 mines.

NOVEMBER 3-5, EDMONTON, ALBERTA, AT THE HOTEL MACDONALD -- The Seventh National Northern Development
Conference. The conference objective is, "To Further Stimulate the Orderly Development of Canada's
Northland.”" The program includes:

November 3

Panel I - The Global Energy Situation

e Requirements -- by M, Lipton

e Global Sources of Supply -- by J.H. Murrell
e Canada's Position -- by M.A. Crowe

Panel II - Energy Resources of Northern Canada
e Fossil Fuels -- by G.W. Govier

e Hydro -- by W.J. Smith

e Alternate Energy Sources -- by J. Kates

November 4
Panel III - Moving Energy to Market
e Transportation Coordination -- by M.G. Hagglund
o Pipelines -- by J.W. Kerr
e Rail -- by J, Gratwick
e Marine -- by T.C. Pullen
Panel IV - National Energy Policies

e Government Policy -- by G.M. McNabb
e Impact of Government Policy -- by J.S. Payen
e Future Energy Policy Options -- by J.L. Stoik

November 5
Panel V - Human Aspects

e Man and Energy -- by W. Firth
e Corporate Responsibilities -- by E.M. Cotterill
e Role of Government -- by D.H. MacAllan

DECEMBER 1-2, CHICAGO, ILLINOIS, AT THE BLACKSTONE HOTEL -- Processing of Solid Wastes for Resource and
Energy Recovery, a continuing education course offered by the AIChE.

DECEMBER 3-4, CHICAGO, ILLINOIS, AT THE BLACKSTONE HOTEL -- Catalytic Processing in Fossil Fuel Conversion,
a continuing education course offered by the AIChE.

JANUARY 25-28, 1977, ORLANDO, FLORIDA, AT THE ORLANDO HYATT HOUSE -- IGT's 2nd Symposium on Clean Fuels
from Biomass and Wastes. The program is still in the formative stage. Subjects to be discussed will
include:

e Biomass production
e Conversion of biomass to synthetic fuels
e Waste utilization to provide energy
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JANUARY 351-FEZBRUARY 3, 1¢77, COLCRADO SPRINGS, COLORADO, AT THE BROADMOOR HCTEL -- The Annuai Winter
Chemical Engineering Symposium sponsorsc by the ACS Division of Industrial and Zngineering Chemistry.
The theme will be, "Coal Dilemma: How and Where to Use It." Program :1s incompiete. Topics for the
sessions include: ) ‘

e Mining and Transportation of Coal
e Gas rfrom Coal
s Power from Coal

FEBRUARY 20-25, 1977, DENVER, COLORADQ, AT THE DENVER HILTON -- "Energy Development in the Rocky Mountzain
West,” a symposium sponsored bv the American Association for the Advancement of Science. The preliminary
program for this 143rd National Meeting of the AAAS includes:

Session [
o Geological Perspective
A background paper presenting an assessment of pctential energy reserves for the region
(U.S. Geological Survey)
e Political Perspective
The impact of large federally sponsored or encouraged projects
(A speaker from the Colorado Governor's office -- possibly the Governor - or from the Regional
Governor's Conference)
e Environmental Perspective
The likely impact on air and water quality of large-scale energy development
(A speaker from a conservation organization - Colorado Mountain Club, Sierra Club, Audubon Society)
e Impact of National Policies
Policies to both increase supplies and conserve energy as being debated at the national level. The
emphasis given to production relative to conservation will have a significant regional impact.
(Member of Congress)
e EZconomics of Developing New Energy Resources
Anticipated capital! and operating expenses associated witn new energy technologies
(A tecnnologist - Colorado School of Mines, Stearns Roger, or Bureau ¢I Mines)
Session Il
e Large Scale Coal Fueled Clectric Power Plants
a. The Four Corners Zlectiric Power Development: A Technical View
(A representative of one of the utilities involved)
t. The Kaiparowits Decision: An Opposition View
(A representative from the Sierra Club Legal Defense Fund or the Environmental Defense Fund)
e Oil Shale Development
a. The Prospect for Shale 0Oil Development: A Developer's Perspective
(A representative from Colony or TOSCO)
b. Environmental Impact of a Large 0il Shale Industry -- One Million Barrels a Day
(A representative from the Colorado Mountain Club)
e Coal Development
a. The Impact of Large Scale Surface Mining
(A representative from Carter Mining/Exxon)
b. Prospects for In-Situ Coal Gasification
(A representative from the Bureau of Mines)

1977, DALLAS, TEXAS -- The 7th Symposium on Petroleum Economics and Evaluation, sponsored

FEBRUARY 2,
of AIME. The program has not been prepared.

21-
by the SME

MARCH 14-18, 1977, SAN FRANCISCO, CALIFORNIA, AT THE SAN FRANCISCO HILTON -- The Annual Meeting of the
National Association of Corrosion Engineers. Of interes: are meetings of two commitiees:
o The NACE T-12A Committee on Coal Conversion and Utilization

e

o The NACE T-12B Committee on 0il Shale
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RECENT PUBLICATIONS
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A}lrgd, Y..Dean. "Synthetic Fuels - An Overview." Presented it Utah State University, College of Science.
Distinguished Guest Lecture Series. July 19, 1976.

. e s o - . - . _ . .
Allsup, J.R. "Emissions from Methanol Fueled Vehicles." Presented at the Rockv Mountain Regional Meeting
- - . ~ 1 -~ e - T 3 3 g it < T < ’
of the American Chemical Society. Universitv of Wyvoming, June 1676,
Legislatures. OZfice of
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American Asscciation for the Advancement of Science. Nationa! Confersnce of S
Science and Technology. "Energyv. Water, and the West: A workshov on the Impac
Western Water Resources." Albuquerque, New Mexico, Novemper 2-5, 1§753.

-
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Auer, P.L.; Manne, A.S.; and Yu, 0.S. '"Nuclear Power, Coal and Energy Conservation.' EPRI Special Repor:
SR-34, Palc Alto, California. Electric Power Research Institute, March 1976.

Barclay, James A., and Peters, Frank A. '"New Sources of Alumina." Mining Congress Journal 62 (June 1976):
29-32.

Bartholomew, C.H. and Barton, B. '"Methanation Activity of Supported Nicke! Allovs.'" Presented at the
National Meeting orf the American Chemical Society. San Francisco, August 30, 1976.

Bonner, ¥. T.; and Turkevich, J. '"Mechanism of the Carbon Dioxide -Carbon Reaction."” Fuel 35 (July 1976):
254,

Colorade Mining Association. Mining Year Book 1976: Papers »nresented at the National Western Mining Con-
ference and Exhibition. Denver, Colorado Mining Association, February. 1976.

Council on Environmental Qualizty. "Environmental Impact Statements: An Analysis of Six Year's Experience
oy Seventy Federal Agencies.' March 1976.

Dalla Betta, R.A. and Shelef, M. "hHeterogeneous Methanation: Effects of Carbon, Sulfur and Water on
Activity Measurements at Various Temperatures.' Presented at the National Meeting of the American Chemical
Society. San Francisco, August 30, 1976,

Deju, R.A. "Extraction of Minerals and Energy.' Ann Arbor, Michigan: Ann Arbor Science, 1974,

£dwards, J.B. "Combustion: Formation and Emission of Trace Species.' Ann Arbor, Michigan: Ann Arbor
Science, 1974.

Electric Power Research Institute. '"Alternatives to 0Oil and Gas.'" EPRI Journal 4 (May 1976): 17-18.

Energy Resources Conservation Board. "Conservation in Alberta - 1975." Calgary, Alberta: ERCB, 1976.

Environmental Research Technology, Inc. '"Design of the Sulfate Regional zZxperiment (SURE)." Prepared for
Zlectric Power Research Institute. EPRI Report EC-125, 1976,

Frank, M.E. and Blum, D.B. "Liquid Phase Methanation/Shif:t." Presented at the Natiomal Meeting of the

. =

American Chemical Society. San Francisco, August 30, 1976.

Greer, Gary L. ''Water, Water Right and Water Quality Problems Associated with Open Pit Mining." Presented
at the 22nd Annual Rocky Mountain Mineral Law Institute. Sun Valley, Icaho. July 22, 1976. Sponsored by
the Rocky Mountain Mineral Law Foundation. University of Colorado, Boulder.

Hazlett, R.N.; Hall, G.M.; and Solash, J. "Properties and Composition of Jet Fuels Derived from Alternate
Energy Sources. Part I: Background and n-Alkane Content.' Presented at the National Meeting of the American

Chemical Society. San Francisco, August 1976.

Herman, Stewart W., and Cannon, James S. Energy Futures. New York, New York: Inform. Inc., 1976.

Hollander, Jack M., Zditor. Annual Review of Energy. Volume 1. Palo Alto, California: Annual Reviews Inc.,
+

1976. Supported by grant from the National Science Foundation.
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Holmen, A.; Rokstad, O. A.; and Solbakken, A. "High-Temperature Pyrolysis of Hydrocarbons, 1

Acety " : C o X . i Methane to
Acetylene." Industrial and Engineering Chemistry 15 (July 1976): 439-444,

3

Eicy, John C. "Analysis qf the Rights of the Mineral Claimant Versus the Surface Owner.' Presented at the
22nd Annual Bocky Mountain Mineral law Institute., Sun Valley, Idaho. July 22-24, 1976. Sponsored by the
Rocky Mountain Minera! Law Foundation. University of Colorado, Boulder.

Lukgns, L.A. "DOD Synthetic Fuels R§D Program." Presented at the National Meeting of the American Chemical
Society. San Francisce, August 1976.

Lukens, L.A. "Status of Synfuel Utilization and Emission and Residue Management.' Presented at the

Symposium on Management of Residues from Synthetic Fuel Production. Denver, Mav 26, 1976. Sponsored by
NSF, EPA, FEA and DRI.

Maciel, Gary E. "The Use of Carbon-13 NMR Techniques in Structural Studies of Fossil Fuels." Presented at
the Rocky Mountain Regional Meeting of the American Chemical Society. University of Wyoming, June 1976.
McGeg, Dean A, '"Development and Potential of Future Energy Sources - Coal, Shale 0il, Nuclear, Solar,
Geothermal.'" Presented at the International Petroleum Exposition and Congress. Tulsa, Oklahoma, May 1976,

Mesich, F.G. "Sampling and Analytical Techniques for Determination of Trace Elements at Fossil Fuel-Fired
Generating Stations.' Presented at the Rocky Mountain Regional Meeting of the American Chemical Society.
University of Wyoming, June 1976.

Montana Energy Advisory Council Staff Report. 'Montana Energy Position Paper," by Theodore H. Clack, Jr.
June 1976.

National Academy of Sciences. Board on Mineral Resources. Commission on Natural Resources. "Natural Gas
From Unconventional Geologic Sources.' Prepared under the sponsorship of ERDA. Available from NTIS
#FE-2271-1, 1976,

Peng, Dr. A. Mitchell. "Direct Reduction of Iron Ore.'" Coal Miner 4% (June 1976): Cl5.

Research and Education Association. '"Modern Energy Technology: Vol. I & II." New York: Research and
Education Association, 197S.

Schehl, R.R.; Pennline, H.W,; Strakey, J.P.; and Haynes, W.P. "Pilot Plant Operation of a Nonadiabatic
Methanation Reactor." Presented at the National Meeting of the American Chemical Society. San Francisco,
August 30, 1976,

Shaw, John D. ''Hydraulic Mining." Presented at the Rocky Mountain Coal Mining Institute. Lionshead Village,
Vaili, Colorado, June 1976.

Shepard, M.L.; Chaddock, J.B.; Cocks, F.H.; and Harman, C.M. "Introduction to Energy Technology." Ann
Arbor, Michigan: Ann Arbor Science, 1976.

Solash, J. and Taylor, R.T. "Characterization of Aromatic Fractions from Non-Petroleum Derived JP-5 Tyvpe
Fuels." Presented at the National Meeting of the American Chemical Society. San Francisco, August 1976.

triegel, Louis E. ""The Role of NEPA in Nonstructural Agency Decisions Affecting Public Lands and Waters -
What Is a Major Federal Action and When Is an EIS Required?" Presented at the 22nd Annual Rocky Mountain
Mineral Law Institute. Sun Valley, Idaho, July 22-24, 1976. Sponsored by the Rocky Mountain Mineral Law
Foundation. University of Colorade, Boulder.

Sung Tung, Hsueh. '"Methanation of Carbon Oxides Over Borohydride Reduced Nickel Salts.' Presented at the
Rocky Mountain Regional Meeting of the American Chemical Society. University of Wyoming, June 1976.

U.S. Congress. Office of Technology Assessment. "Annual Report to the Congress.' Washington, D.C.: U.S.
Government Printing Office, 1976,

U.S. Congress. Office of Technology Assessment. "Comparative Analysis of the 1976 ERDA Plan and Program."
Washington, D.C.: U.S. Government Printing Office, 1976.

U.S. Department of the Interior. Bureau of Mines. 'Bureau of Mines Research 1975: A Summary of Significant
Results in Mining, Metallurgy and Mineral Economics.'' Washington, D.C.: U.S. Government Printing Qffice,
1976.
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U'St Depirtmegt or the Interior. Bureau of Reclamation. ''Yellow Jackes Project, Colorado: Progress Revort.
April 1976." Sal: Lake Citv, 1976. ) i '

q.S:.Department or the Interior. Geological Survey. '"United States Geological Survey Annual Report 1973."
vashington, D.C.: U.S. Government Printing Office, 1975, ‘

U.§. Energy Besearch & Development Administration. "Fossil Energy Program Report: 1973-1976." ERDA 76-10.
1976, Available from NTIS.
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U.S. Energy Research § Development Administration. '"Fossil tnergy Research Program of th
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and Development Administration FY 1977.'" Washington, D.C.: U.S. Government Printing Office

ergy Research
, 1976.

U.S. Energ- Resegrch and Development Administration. '"Present Plans for Energy Development.' Presented at
the Rocky Mountain Coal Mining Institute. Lionshead Village, Vail, Ceclorado, June 1976.

g.S. Energy Resegrch and Development Administration. "The Patent Policies Affecting ERDA Energy Programs."
ERDA 76-16. Washington, D.C.: U.S. Government Printing O7fice, 1976.

U.S. Environmental Protection Agency. "First Year Work Plan for a Technology Assessment of Western Energy
Resource Develcopment." Socioeconomic Environmental Studies Series. EPA-500/3-76-001, March 1576.

Wayland, Thcmas E. ''Remote Sensing Continues to Open New Horizons for Ore Seekers." Engineering and
Mining Journal 177 (July 1976): 67-73.

Wen, C.S. "The Role of Phenolic Compounds and Retort Water.'" Presented at the Rocky Mountain Regional
Meeting of the American Chemical Society., University of Wyoming, June 1976,

wentrcek, P.R.; McCarty, J.C.; Wood, B.J. and Wise, H. ""Formation of Surface Carbon and Methanation
Catalysis on Alumina Supported Nickel." Presented at the National Meeting of the American Chemical Society.
San Francisco, August 30, 1976.

Woodward, C. "A High-Temperature Methanation Catalyst for SNG Applications.' Presented at the National
Meeting of the American Chemical Society. San Francisco, August 30, 1976.

GENERAL - BIOMASS

*

Haberman, Charles E. '"Pyrolysis of Scrap Tires Using the TOSCO II Process.' Presented at the Rocky Mountain
Regional Meeting of the American Chemical Society. University of Wyoming, June 1976,

Mallan, Ceorge M, '"Flash Pvrolysis Turns Refuse Into Fuel O0il." Chemical Engineering 83 (June 19, 1976):
a0-91.

GENERAL - MAPS

Coloradc Devartment of National Resources. Geological Survey. "Energy Resource Development Map of Colorado.’
Compiled by D. Keith Murray. Map Series 6. 1976 - price: $3.50.

GENERAL - PATENTS

Atlantic Richfield Company, Edwaxrd D. Burger-Inventor. U.S. Patent 3,951,771, "Solids Removal from Viscous
Liquids." What is disclosed is 2 method for treating a hvdrophobic viscous feed, such as a syncrude
fraction containing solids, to remove at least a portion of the sclids having a2 minimum syncrude fraction,
characterized by a multi-step process.

Hendrick, Robert P.-Inventor. U.S. Patent 3,954,140. 'Recovery of Hvdrocarbons by In Situ Thermal Extrac-
tion." Hydrocarbons are recovered from a subterranean formation by providing a plurality of generally
hori-ontal boreholes in the formation. Selected boreholes are heated by means of an external source to
drive off hot hydrocarbon gases. The hot gases are fed to sele;ted, unhegted borenoles to effect a pre-
heating of the selected boreholes and to cool the hot gases prior to their recovery from the formation.

“Hydrocarbon Research, Inc., Seymour B. Alpert-Inventor. Canadian Patent 990,232. "Hydroconversion of Waste
Natural and Svnthetic Rubbers."
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Imperial Chemical Industries, Franciszek Clechowski-Inventor. U.S. Patent 5,957,449, "Synthesis Plant.”" A
plant for producing, e.g., ammonia or methanol by catalvtic synthesis at super atmospheric temperature and
pressure comprises a vessel equipped internally with all the high temperature units required for the

svnthesis, namely means for heating synthesis gas to synthesis inlet temperature, admitting it to the
catalyst, withdrawing it and cooling it.

Marathon 0il Company, Roy B. Duke-Inventor. U.S. Patent 3,929,193. "Recovery of Organic Matter from
Organic Mineral-Containing Deposits.' Organic matter is recovered from organic mineral-containing deposits

by treating them with molecular sulfur and an extraction fluid, e.g., benezene, at temperatures ranging
from about 200°F to about 1,000°F.

Mintech Corporation, John W. Hand-Inventor. U.S. Patent 3,928,973. '"Process for Extracting Water and
Energy From Synthesis Gas." Synthesis gas is produced, at moderate to high pressure, by reacting steam and
oxygen with a solid carbonaceous material, and the gas is then saturated under pressure, with water
obtained both from dryving the carbonaceous materials and from scrubbing the gas in aqueous solutions of
alkali salts to remove impurities. The pressurized, water saturated synthesis gas is then cooled and dried
by passing it through an expansion turbine, followed by a condenser. Energy extracted from the moist
synthesis gas stream by the expansion turbine, is used for recompressing the dry synthesis gas, for
compressing air for manufacturing oxygen or for producing an electric current.

Texaco Exploration Canada Ltd. David A. Redford and David L. Mitchell-Inventors. U.S. Patent 3,938,599.
"Method for Recovering Viscous Asphaltic or Bituminous Petroleum.' Disclosed is a process for recovering
petroleum from viscous asphaltic or bituminous petroleum-containing formations. A :zone of gas Permeabl}lty
is established in the formation first, then oxidizing gas, or a mixture of steam and an oxidi:zing gas 1s
introduced into the zone of increased gas permeability to expand the zone. Next, a gaseous oT llqu}d
alkalinity agent is introduced into the formation to react with the oxidatively pret?egted groups in the
bituminous or asphaltic petroleum. Finally, steam or a mixture of steam and an alkalinity agent 1S 1ntro-
duced into the treated zone to recover petroleum,

World 0il Mining Ltd., Robert W. Johns-Inventor. U.S. Patent 3,954,300. 'Mining Mgchine Lopgwal{_Propul-
sion Means.'" A propulsion motor is disclosed for use in propelling the mining machlne used in a'rlxed arch
shield mining system wherein the mining machine is movably supported by the.shleld. The propulsion motor
comprises a power transfer means secured to the mining machine and being shiftable from a non-cutting
position to a cutting position.

OIL SHALE

Ackerman, F.J. and Sandholtz, W.A. "Oil Shale Retort Experiments Simulating In-Situ Operations." Presented

at the 51st Annual Fall Technical Conference and Exhibition of SPE of AIME. New Orleans, October 3-6,
1976.

Affens, W.A.; Leonard, J.T.; Mclaren, G.W. and Hazlett, R.N. '"Flammabilitv, Ignition, and Electrostatic

Properties of Navy Fuels Derived from Coal, Tar Sands and Shale 0il." Presented at the National Meeting of
the American Chemical Society. San Francisco, August 1976,

Allred, V. Dean. "Compositional Diagrams: A Method for Interpretation of 0il Shale Assay Data." Presented
at the National Meeting of the American Chemical Society. San Francisco, August 1976.

Allred, V. Dean. "The Potential for 0il Shale.'" Presented at Utah State Universitv. College of Science.
Distinguished Guest Lecture Series. July 20, 1976.

*Arnold, Charles, Jr. "Preliminary Studies on the Recovery of 0il from Chattanooga Shale." Prepared bv
Sandia Laboratories. October 1975. Available from NTIS #SAND 75-0344,

Branch, M.C. and Ness, R.A. 'Combustion Front Propagation Through Fractured 0il Shale.'" Presented at the
'51st Annual Fall Technical Conference and Exhibition of SPE of AIME. New Orleans, October 3-6, 1976.
Cameron Engineers, Inc. 'Detaziled Development Plan, USBM Pilot Demonstration Oil Shale Mine, Piceance
Creek Basin, Rio Blanco County, Colorado." A technical and economic study of candidate underground mining

systems for deep, thick oil shale deposits. Prepared for the U.S. Department of the Interier. Bureau of
Mines, March 1976.

Carter, William J. and Olinger, Barton W. "Explosive Fragmentation of Oil Shale.' Presented at the S51st
Annual Fall Technical Conference and Exhibition of SPE of AIME. New Orleans, October 3-6, 1976,

*Reviewed in this issue
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W.J. "Explesive Rubbliization of In Situ Qil Shale
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Chappell, Willard, K. "Release, Transpor:t, and Fate of Trace Zlemenzs in C
Rocky Mountain Regional Meeting of the American Chemical Society. Universi

il Shale.' Presented
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Chong, S.; Cummins, J.J. and Robinson, W.E. "Fractionation of Soluble Extracts Obtained .
Thermal Degradation with CO and H.0." Presented at the National Meeting of <he American
San Francisco, August 1976,
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Cottingham, P.L. and Nickerson, L.G. "Hvdrocracking of In Situ Shale Oil." Presented at the National
Meeting of the American Chemical Society. San Srancisco, August 1976.

Cummins, J.J. and Robinson, W.E. "Thermal Conversion of Oil-Shale Kerogen in the Presence of Carbon
Monoxide and Water." Presented at the National Meeting of the American Chemical Society. San Francisco,
August 1976,

DuBow, J.B.; Nottenburg, R. and Collins, G. "The Electrical and Therma! Conductivities of Green River 0il
Shale.'" Presented at the National Meeting of the American Chemical Society. San Francisco, August 1976,

g p-

Fenix and Scisson, Inc. "Technical and Economic Study of an Underground Mining, Rubblization, and In Situ
Retorting Svstem for Deep Oil Shale Deposits. Phase ! Repor:.'” By Ronald 5. Stone and James L. Ash. Tulsa,
Oklzhoma: Fenix and Scisson, 1975. Available from NTIS #PB-249-344/35WE.

Griswold, C.F.; Yesavage, V.F. and Dickson, P.F. "Steam Pyrolysis of TOSCO II Shale 0il for Production of
Chemical Intermediates.' Presented at the National Meeting of the American Chemical Society. San Francisco,
August 1576,

Heistand, Robert N. "0Oil Shale Analyses.’ Presented at the Rocky Mountain Regional Meeting of the American
Chemical Society. University of Wyvoming, June 1876.

reemm

Heistand, R.N. "The Fischer Assay, A Standard Method." Presented at the National Meeting of the American
Chemical Society. San Franclsco, August 1976.

Hutchins, John. "Status of Oil Shale Technology and Residuals Management.' Presented at the Symposium on
Management of Residuals from Synthetic Fuel Production. Denver, May 26, 1976. Sponsored by NSF, EPA, FEA
and DRI.

Jones, David C. "Baseline Oxidant Concentrations in 0il Shale Areas of the West." Presented at the Rocky
Mountain Regional Meeting of the American Chemical Society. University of Wyoming, June 1976,

Jones, John B., Jr. ""Paraho Oil Shale Retort.'" Presented at the Rocky Mountain Regional Meeting of the
American Chemical Society. University of Wyoming, June 1876,

Jones, P.W.; Graffeo, A.P. and Strup, P.E. "Chemical Characterization of Shale 0il and Related Fuels."
Presented 2t the National Meeting of the American Chemical Society. San Francisco, August 1976,

Maddox, K.P. '"Net Energy Analysis of Oil Shale Systems.' Presented at the National Meeting oI the American
Chemical Society. San Francisco, August 1976.

McCarthy, H.E. "In Situ Oil Shale -- Resource Recovery.' Presented at the National Meeting of the American
Chemical Society. San Francisco, August 1976.

Miller, R.C.; Wise, R.L. and George, J.H. "A Laboratory Study oI Green River Cil Shaie Retorting Under
Pressure ir a Nitrogen Atmosphere.' Presented at the National Meeting of the American Chemical Society.
San Francisco, August 1976.

¢
Needham, Riley B. ''Prediction of the Permeability of a Fragmented Oil Shale 3ed During In-Situ Retorting
with Hot Gas.' Presented at the 51st Annual Fall Technical Conference and Exhibition of SPE of AIME. New
Orleans, October 3-6, 1976.

Needham, Rilev B,; Cornelius, A.J.; and Jud:is, Arvids, Jr. "Oil Yield and Quality from Simulated In-Sirtu

Retorting of Green River 0il Shale.' Presented at the 51st Annual Fall Technical Conference and Exhibition
0f SPE of AIME. New Orleans, October 3-6, 1976,
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suctall, H.E., Jr. '"Mathematical Modeling and Experimental Investigation of In-Situ 0il Shale Retorting."

Presented at the S51st Annual Fall Technical Conference and Exhibition of SPE of AIME. New Orleans, October
5-6, 1976.

Parkgr, Harry W. "A Novel Continuous Pyrolyzer - The TTU Retort." Presented at the Rocky Mountain Regional
Meeting of the American Chemical Society. University of Wvoming, June 1976.

Parker, H.W.; Bethea, R.M.; Guven, N. et al. "Simulated Ground Water Leaching of In Situ Retorted or

Burned 0il Shale." Presented at the National Meeting of the American Chemical Society. San Francisco,
August 1976,

Pforzheimer, H. and Heistand, R.N. '"Paraho 0il Shale Project.' Presented at the National Meeting of the
American Chemical Society. San Francisco, August 1976,

Pforzheimer, Henry. "Oil Shale.' Presented at the International Petroleum Exposition and Congress. Tulsa,
Oklahoma, May 1876,

Prats, M. "Soluble Salt Processes for In-Situ 0il Shale Recovery." Presented at the S51st Annual Fall
Technical Conference and Exhibition of SPE of AIME. New Orleans, October 3-6, 1976.

Raley, J.H. and Braun, R.L. "Oil Degradation During Oil Shale Retorting.'" Presented at the National
Meeting of the American Chemical Society. San Francisco, August 1976.

Rigg, J.B. "0il Shale Mining Through the Year 2000." Presented at the 1976 Rapid Excavation and Tunneling
Conference. Las Vegas, June 14, 1976.

Smith, J.W. and Johnson, D.R. "Mechanisms Helping to Heat 0il Shale Blocks." Presented at the National
Meeting of the American Chemical Society. San Francisco, August 1976.

United Kingdom. Department of Energy. "UK Oil Shales: Past and Possible Future Exploitation.' By A.F.
Macleod Matthews, OBE,JP. Energy Paper Number 1. London: New Majestyv's Stationary Office, 1975.

U.S. Department of the Interior. Buresau of Mines. '"A Technical and Economic Study of Candidate Underground
Mining Systems for Deep, Thick 0il Shale Deposits. Phase I Report." By W.N. Hoskins, F.D. Wright, R.L.
Tobic, J.B. Bills, R.P. Upadhyay and C.R. Sandburg. Bureau of Mines Report OFR 23-76, 1975. Available from
NTIS #PB-249-884/AS.

U.S. Department of the Interior. Bureau of Mines. "Shale 0Oil." By L.W. Schramm. Preprint from Bureau of
Mines Bulletin 667: Mineral Facts and Problems, 1975. Washington, D.C.: U.S. Government Printing Office,
1975.

U.S. Department of the Interior. Bureau of Mines. "Technical and Economic Studv of an Integrated Single

Pass Mining System for Open Pit Mining of Deep 0il Shale Deposits. Phase I Report." By C.E. Banks, R.I.

Benner, L.L., Brannick and B.C. Franciscotti. Bureau of Mines Report OFR 22-76, 1975. Available from NTIS
#PB-250-525/AS.

*U.S. Department of the Interior. Bureau of Mines. '"Thermodynamic Data for Synthetic Dawsonite.' By M.J.
Ferrante, J.M. Stuve and D.W. Richardson. Report of Investigations 8129. Washington, D.C.: U.S. Government
Printing Office, 1976.

*U.S. Department of the Interior. Geological Survey. '"Mineralogy of 0il Shales in the Upper Part of the
Parachute Creek Member of the Green River Formation in the Eastern Uinta Basin, Utah.'' Bv G.A. Desborough.
Open File Report 76-381. Washington, D.C.: U.S. Government Printing Office, 1976. Available for inspection

t the USGS Pubiic Inquiries Office, Federal Building, Denver.

VTN Colorado, Inc. "First Year Environmental Baseline Report: Federal Prototype 0il Shale Leasing Program -
Tracts U-a and U-b, Utah. White River Shale Project.'" Denver: VTN, 1976.

Wen, C.W.; Yen, T.F.; Knight, J.B. and Poulson, R.E. "Studies of Soluble Organics in Simulated In Situ 0il
Shale Retort Waters by Electron Impact and Chemical Ionization from a Combined Gas Chromatograph-Mass
Spectrometer System." Presented at the National Meeting of the American Chemical Society. San Francisco,
August 1976.

White River Shale Project. "White River Shale Project: Detailed Development Plan. Federal Lease Tracts U-a
and U-b." Volumes 1 § 2. White River Shale Project, 1976.

*Reviewed in this issue

0-6 SYNTHETIC FUELS. SEPTEMBER 1978


file:///nnual

Wise, Rober: L.; Sudduth, Bruce C.; and Long, Andrew, Jr. "Evaluation of Rock Springs Site 9 In-Situ 0i1l
Shale Retorting Experiment." Presented at the 51st Annual Fall Technical Conference and Zxhibition of SPE
o AIME. New Orleans, October 3-6, 1976,

Wise, R.L.§ Harris, H.G. and Carpenter, H.G. "A Proposed Development Plan for a Modified Horizontal In
Situ Experiment." Presented at the Nztional Meeting of the American Chemical Socisty. San Francisco,
August 1976,

OIL SHAL:Z -~ MAPS
U.S. Department of the Interior. Geological Survey, ''Preliminary Geclogic Map of Rock School Quadrangie,
Rio Blanco County, Colorado." By D.C. Duncan. Miscellaneous Fisld Studies Maps. MF-757. 1976,

.S. Department of the Interior. Geological Survey. "Preliminary Geologic Map of Square S Ranch Quad-
rangle, Rio Elanco County, Colorado.'" Bv D.C. Duncan. Miscellaneous Fizld Studies Map., MF-"54, 1976.

U.S. Department of the Interior. Geological Survey. "Preliminary Geologic Map of Wolf Ridge Quadrangls,
Rio Blanco County, Colorado. Bv D.C. Duncan. Miscellaneous Field Studies Map. MF-753, 1976.

U.S. Department of the Interior. Geological Survev. "Preliminary Geologic Mar of Yankee Gulch Quadrangle,
Ric 3lanco County, Coloradc." By D.C. Duncan. Miscellaneous Field Studies Map. MF-758. 1976.

OIL SHALE - PATENTS

Gilbert M. Garte-Inventor. U.S. Patent 3,941,423, '"Methods of and Apparatus for Extracting 0il from Oil
Shale."”

Mobil Cil Corporatior, Thomas K. Timmins-Inventor. U.S. Patent 3,950,029. "In Situ Retorting of 0il

Shale.'" An in situ reterting method and system for recovering hvdrocarbons from an o¢il shale deposit. A
retorting zone is formed in the deposit and i: comprised cof at least two galleries which are separated by

a barrier of cil shale thick enough to prevent leakage of gas between galleries. As a gallery is completed,
it is sealed and Tubblized o0il shale within the room of said gallery is retorted and the products recovered

Occidental Petroleum Corporation, Robert S. Burton, III, Chang Yul Cha and Richard D, Ridley-Inventors.
U.S. Patent 5,941,421. '"Apparatus for Obtaining Uniform Gas Flow Through an In Situ 0il Shale Rezort.' An
in situ o0il shale retort in which a cavity filled with broken particles of oil shale is formed within the
sub-surface oil shale formation and air is forced down through the cavity to sustain combustion of the top
layer of oil shale particles. The products of combustion are withdrawn through a plurality of transverse
exhaust pipes at the bottom of the cavity, the exhaust pipes each being provided with a series of holes
along the length of the pipes within the cavity, the holes being graded in size to compensate for the
pressure drop along the length of the pipe so as to provide substantially equal volume of gas fliow through
each of the openings.

Occidental Petroleum Corporation, Robert S. Burton, III-Inventor. U.S. Patent 3,952,801. 'Method for
Igniting 0il Shale Retort.'" A technique is described for igniting the oil shale rubble piie in an in situ
0oil shale retort. A gas air burner is lowered through a hole tec a plenum over the oil shale to be ignited.
An excess o0f air is passed through the hole and around the burner so that it is khept cool as the {lame
from it impinges on the rubble pile, The air also transfers heat downwardly into the rubble pile and
provides oxvgen for combustion of carbonaceous material in the shale.

n

Occidental Petroleum Corporation, Richard D. Ridley-Inventor. U.S. Patent 3.951,456. '"Process for Efrfec
ing Even Retort Working Fluid Flow Throughout an In Situ Retort Containing Carbonaceous Deposits.’ The
rubble pile in an in situ reactor has a radial bulk permeability distribution controlled to provide retort
wotking gas fiow paths from the inlets to the outlets with substantially even overall flow resistance. An
example of the controlled radial distribution of bulk permeability 1s a cylindrical, vertical in situ

retort having a retort gas inlet and outlet on its longitudinal axis. The rubble pile is created by under-
cutting a carbonaceous deposit and expanding, as by explosives, the unexcavated deposit overlying the

(SR

undercut.

Shell 0il Company, Phillip J. Closmann, Gary Drinkard, Evan H. Street, Charles C. Templeton and Min Jack
Tham-Inventors. U.S. Patent 3,945,679, "Subterranean 0il Shale Pyrolysis with Permeating and Consolidating
Steps." In producing shale oil by circulating hot fluid into and out of a rubbls-containing cavern within
a subterranean oil shale, plugging is avoided by permeating a portion of oil shale, consolidating a
permeated portion inflowing fluid outside the consolidated portion and outflowing Iluid from within the
consolidated portion so the fluid is filtered through the consolidated portion.
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Shell 0il Company, Phillip J. Closmann-Inventor. U.S. Patent 3,957, 306. "Explosive Aided 0il Shale Cavity
Formation." The forming of a rubble-containing cavity within subterranean oil shale is improved by:
leaching water-soluble minerals to form an areally extensive void in or above an upper portion and an
areally extensive permeable zone or void within or contigucus with a lower portion of the oil shale;
displacing an explosive fluid into the lower permeable zone; and detonating the explosive.

World Oil Mining Ltd. Robert W. Johns-Inventor. U.S. Patent 3,958,830. "Longwall Mining System and Arch-
shield for Mining Tar Sands, Oil Shales and the Like.'" In the underground mining of friable mineral
deposits a working crosscut in the mineral deposit is established connecting two parallel operating
tunnels, the front wall of the crosscut being unsupported and forming the mining wall, the roof and rear
wall being separated from the mining equipment by a novel mining shield comprising a plurality of forwardly
inclined, base supported arch members positioned in adjacent abutting relationship and each independently
advanceable towards the mining wall. As the mining machine removes a cut, apparatus upon the mining

machine advances individual mining arch sections forward.

OIL SANDS

*Abougoush, Mickey S. '"Commercial In Situ Project Economics and Sensitivities.'' Presented at the 27th
Annual Technical Meeting of the Petroleum Society of CIM in Calgary, June 7-11, 1976.

Affens, W.A.; Leonard, J.T., McLuren, G.W. and Ha:zlett, R.N. "Flammability, Ignition and Electrostatic
Properties of Navy Fuels Derived from Coal, Tar Sands and Shale 0il.' Presented at the National Meeting of
the American Chemical Society. San Francisco, August 1976.

Allred, V, Dean. "Tar Sands and Other Sources of Synfuels.'" Presented at Utah State University. College of
Science. Distinguished Guest Lecture Series, July 21, 1976.

Barbour, R.V.; Dorrence, S.M.; Vollmer, T. and Harris, J. "Pyrolysis of Utah Tar Sands -- Products and
Kinetics." Presented at the National Meeting of the American Chemical Society. San Francisco, August 1976.

Bunger, J.W.; Mori, S. and Oblad, A.G. "Thermal Cracking of Utah and Athabasca Tar Sands Bitumens.' Present-
ed at the National Meeting of the American Chemical Society. San Francisco, August 1976.

*Canada. Energy Resources Conservation Board. "Geology and Proved In Place Reserves of the Wabasca Oil Sands
Deposits.'" ERCB Report 76-a. Calgary, Alberta: Energy Resources Conservation Board, 1976.

*Canadian Institute of Mining and Metallurgy. "Importance of Reservoir Description in Evaluating In Situ
Recovery Methods for Cold Lake Heavy 0il, Part I - Reservoir Description and Part II - In Situ Application."
Presented at the 27th Annual Technical Meeting of the Petroleum Society of CIM in Calgary, June 7-11, 1976.

Dorrence, S.M. "In Situ Oil Recovery from a Utah Tar Sand - Analysis of 0ils Produced by Reverse Combustion."
Presented at the Rocky Mountain Regional Meeting of the American Chemical Societv. University of Wyoming,
June 1976,

Dorrence, S.M. "Status of Tar Sands Technologies and Residuals Management." Presented at the Symposium on
Management of Residuals from Synthetic Fuel Production. Denver, May 26, 1976. Sponsored by NSF, EPA, FEA
and DRI.

George, A.E. Banerjee, R.C.; Smiley, G.T. and Sawatzky, H. ""The Effect of Thermal Hydrocracking on the
Compound - Type Distribution of Athabasca Bitumen.' Presented at the National Meeting of the American
Chemical Societv. San Francisco, August 1976.

*Land, S.S.; Cupps, C.Q.; Merchant, L.C. and Carlson, F.M., "Field Test of Reverse Combustion 0il Recovery
from a Utah Tar Sand.' Presented at the 27th Annual Technical Meeting of the Petroleum Society of CIM.
Calgary, June 7, 1976.

Maxwell, Judith. '"Developing New Energy Sources: The Syncrude Case." HRI Observations Series. C.D. Howe
Research Institute, November 19753.

Moschopedis, S.E.; Fryer, J.F.; and Speight, J.G. "Investigation of the Carbonyl Functions in a Resin
Fraction from Athabasca Bitumen.' Fuel 35 (July 1976): 184.

Moschopedis, S.E. and Speight, J.G. "An Investigation of Oxygen Functions in Bitumen Fractions.' Presented
at the National Meeting of the American Chemical Society. San Francisce, August 1976.
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Moscnopedis, S.E. and Speight, J.G. '"Investigation of Hvdrogen Bonding by Oxvgen Functions in Atnabasca
3itumen."” Fuel 533 (Julv 1876): 187,

Ranganathan, R.; Ternan, M. and Parsons, 2.I. ""Competing Reactions in Hydrotreating Athabasca Bitumen

Distillates on Unpromotec and Promoted Catalysts." Presented at the National Meeting of the American
Chemical Society. San Francisco, Augus:t 1976.

Sepulveda, J.E.; Miller, J.D. and Oblad, A.G. "Hot Water Extraction of Bitumen from Utah Tar Sands.'' Pre-
sented at the National Meeting of the American Chemical Society. San Francisco, August 1976.

Simmer, Mike and Thompson, Dennis C. "Bitumen Upgrading - It's Importance to the In-Situ Producer." Pre-
sented at the 27th Annual Technical Meeting of the Petroleum Society of CIM in Calgary, June 7-11, 1976.

*x o 1 - - . ~ N - - - . .
Syncrude Canada Ltd. "An Entomological Reconnaissance of Syncrude Lease No. 17 and Its Environs." By W.B.
Porter and J.D. Lousier. Environmental Research Monograph 1975-1. Edmonton, Alberta: Syncrude Canada Ltd.,
1975.

*Syncrude Canada Ltd. '"Baseline Environmental Studies of Ruth Lake and Poplar Creek." Environmental Research
Monograph 1975-3. Edmonton, Alberza: Swncrdue Canada Led., 1975.

*Syncrude Canada Ltd. '"The Hvdrology of Lease No. 17: A Report of Studies Completed in the Year 1973." En-
vironmental Research Monograph 1975-2. Edmonton, Alberta: Syncrude Canada Ltd., 1975.

Terwilliger, P.L. "Fireflooding Shallow Tar Sands - A Case History." Presentsd at the 27th Annual Technical
Meeting of the Petroleum Society of CIM in Calgary, June 7-11, 1976.

*U.S. Energy Research and Development Administration. Laramie Energy Research Center. '"Properties o
Tar Sands - Flat Rock Mesa Area, Hill Creek Deposit." By L.A. Johmnsonm, L.C. Marchant and C.Q. Cupp

f Utah
a s
of Investigations LERC/RI-76/5, 1976.

Report

CIL SANDS - PATENTS

*Atlantic Richfield Company, Thomas K. Perkins-inventor. U.S. Patent 3,958,636. "Production of Bitumen from
a Tar Sand Formation.'" A method of producing bitumen from a subterranean tar sand formation while heating
the formation vi:z electrical conduction between a plurality of wells completed therein characterized by a
plurality of steps. First, a high back pressure is maintained on the wells. Next, an immisciblie fluid is
injected into the formation through one of the wells, Thereafter, the bitumen 1s produced through one of
the wells.

Bechtel International Corperation, Charles A.R. Lambly and Charles T. Draney-Inventors. U.S. Patent 3,934,
935. "Hydraulic Mining of 0il Bearing Formations.' Method for recovering bitumen from o0il or tar sand using
jets of hot water and/or steam introduced into the sand via raises connected to underlving spaced apart:
tunnels, The jets are moved horizontally in overlapping patterns to slurry the sand. Caverns are formed by
caving the tar sand and removal of the slurry into which the overburden is permitted to cave.

CAW Industries, Inc., John W. Willard, Sr.-Inventor. U.S. Patent 3,951,778. '"Method of Separating Bitumen
from Bituminous Sands and Preparing Organic Acids.’ Bituminous sands are intimately contacted with an
aqueous medium containing a catalytically effective amount of novel catalyst to separate the bitumen at
temperatures below the decomposition point of valuable hydrocarbons contained therein.

*Fairbanks, J.B.,, Jr., and Brimhall, G.C.-Inventors. U.S. Patent 3,951,748, "Tar Sand Processing Apparatus.”
Without the use of heat of steam, such apparatus including a processing tank having az concave, upwardly
facing boztem constructed for receiving the upper flight of an endless conveyor. Stirrer means are provided
for maintaining in solution the very fine tar sand particles. A baffle is constructed to separate re-
covered oil, dispcsed as a layer over the aqueous bath of the tank, from the discharge end of the tank and
the spent sands coming upwardly.

.

-

Great Canadian 0il Sands Ltd., Harold L. Erskine-Inventor. U.S. Patent 3,933,631. '""Recovering Bitumen from
Large Water Surfaces." The specification discloses an apparatus for recovering bitumen from large water
surfaces. The apparatus comprises a crowned continuous conveyor belt with screen-bottomed scoops spacad
along the outer surface of the bel:,

*Reviewed in this 1issue
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*Qreat Canadian 0il Sands Ltd., Joseph C. Anderson-Inventor. U.S. Patent 3,951,779. "Hydroseparation Process
for Aqueous‘Extraction of Bitumen from Tar Sands.'" A method for improving recéverv in 2 hot water process
for extracting bitumen from tar sands comprising adding bitumen-deﬁletedcmiddlinOB recovered from a scaven-
ger zone to the sand layer in a primary extraction vessel at a poiﬁt below the szrface of the sand.

Great Canadian 0il Sands Ltd., John E. Ashton and James Davitt-Inventors. U.S. Patent 5,951,800. "Method of
Storing.Sludge Recovered from the Hot Water Extraction of Bitumen from Tar Sands." An eﬁvirénmentally
éttractlve method for storing sludge containing water, mineral matter, bitumen and liquid hydrocarbon
tormed in a retention pond used to store effluent discharge waste streams associated with aqueous extrac-
tion of bitumen from tar sands comprising inserting the sludge below the surface of an unpolluted pond.

Great Canadian Oil Sands Ltd., Robert A. Baillie and James Van Dvck Fear-Inventors. U.S. Patent 3,953,318,
""Method of Reducing Sludge Accumulation from Tar Sands Hot Water Process." A method for reducing the sludge
layer in an effluent retention pond associated with hot water extraction of bitumen from tar sands com-
prising recycling sludge from the retention pond to aid in removing the aqueous effluent discharge from the
extraction process and thereby effect a reduction of the volume of the sludge laver in the pond.

Lambly, C.A. and Draney, C.T.-Inventors. U.S. Patent 3,957,308. '"Method of Removing Tar Sands from Sub-
terranean Formations.'" Water is introduced into a plurality of spaced cavities in the bottom of a tar sands
formation and above a number of tunnels communicating with respective cavities by openings. Water is spray-
ed onto exposed tar sands surfaces in the cavity and further creates a moist atmosphere in those regions of
the cavity where the water is not directly sprayed on the surfaces. The water on the exposed surfaces
penetrates the formation along paths of preferential wetability, causing adjacent portions of the formation
to separate and break loose from the formation itself. This separation enlarges each cavity and the
separated tar sands portions eventually disintegrate and become loosened tar sands by the continued pre-
sence of the water spray and the moist atmosphere.

*Ralph M. Parsons Co., Charles B. Barry-Inventor. U.S. Patent 3,945,435, ''In Situ Recovery of Hyvdrocarbons
from Tar Sands.' Hydrocarbon products from viscous tar sands are recovered by continuously injecting a hot
solvent containing relatively large amounts of aromatics into the formation. Alternatively, steam and
solvent are cyclically and continuously injected into the formation tc recover the values. The last stimu-
lation is by steam so that solvent is recovered.

Ralph M. Parsons Co., Charles B. Barry-Inventor. U.S. Patent 3,946,810. "In Situ Recovery of Hydrocarbons
from Tar Sands." Hydrocarbon products from viscous tar sands are recovered by continuously injecting a hot
solvent containing relatively large amounts of aromatics into the formation. Alternatively, steam and
solvent are cyclically and continuously injected into the formation to recover the values. The last stimu-
lation i1s by steam so that solvent is recovered. A third alternative is to continuously inject a mixture of
steam and solvent vapors and liquid into the formation. In all cases, the solvent, except perhaps for
startup, is produced at the site, as in a conventional topping unit, which alternatively is combined with a
conventional visbreaking or reforming unit to increase the volume and/or aromaticity of the solvent pro-
duced.

Sun 0il Co. of Pennsylvania, H. James Davitt-Inventor. U.S. Patent 3,954,415, '"Vessel for Extracting
Bitumen from Tar Sands.'" An improved separation cell suitable for use in a hot water method for extracting
bitumen from tar sands. The improvement lies substantially in the hollow inverted frusto-cone shaped

bottom of the cell having a means for injecting hydroseparation liquid into the cavity formed by the frusto-
conical bottom.

*Texaco Exploration Canada Ltd., David Arthur Redford-Inventor. U.S. Patent 3,951,457. 'Hydraulic Mining
Technique for Recovering Bitumen from Tar Sand Deposit.' Hot water or steam is introduced into the sub-
terranean deposit with sufficient velocity to dislodge bitumen and particles of sand. The process is a
single wellbore operation using rotatable vertically moveable injection string with one or more jets near
bottom with separate return flow path to surface, the inlet to which may be on the bottom of the injection
string.

Texaco, Inc., Joseph D. Allen, Charles D. Woodward, Alfred Brown and Ching H. Wu-Inventors. U.S. Patent
3,954,141, "Multiple Solvent Heavy 0il Recovery Method.'" Petroleum may be recovered from viscous petroleum-
containing formations including tar sands deposits by injecting into the formation a multiple-component
solvent for the petroleum. The multiple solvent is preferably introduced under sufficient pressure that it
is substantially all in the liquid phase. When the pressure in a portion of the formation contacted by the
solvents is reduced below the vapor pressure of the gaseous solvent, it vaporizes to provide drive energy
for oil production. The liquid components dissolve in the petroleum and reduce the petroleum viscosity.

*Reviewed in this issue
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bution.' Presented a: the Coal Liquefaction Symposium of the American Chemical Society Meeting. San
Francisco, August 29, 1976,

Mitchelle, G.; Davis, A. and Spackman, W. "Petrographic Classification of Solid Residues Derived from
Hvdrogenation of Bituminous Coals.' Presented at the Coal Liquefaction Symposium of the American Chemical
Society Meeting. San Francisco, August 29, 1976.

Mitzak, D. Michael. "Koppers' Totzek: Economics and Inflation." Presented at the Third Annual International
Conference on Coal Gasification and Liquefaction. University of Pittsburgh, School of Engineering, August 3,
1976.

Moil, A.J. ""The Economics of Underground Coal Gasfication." Presented at the 2nd Annual Underground Coal
Gasification Symposium. Morgantown, West Virginia. Sponsored by Morgantown Energy Research Center & ERDA,
August 10-12, 1976.

Moorhead, William. ''Synfuels - Supportive Policy." Presented at the Third Annual International Conference
on Coal Gasification and Liquefaction. University of Pittsburgh, School of Engineering, August 3, 1976.

Moses, R.G. ""The Use of Petrographic Analysis for the Predictien of Coke Stability.' Monroeville, Pennsyl-
vania: Bituminous Coal Research, Inc., 1976.

Neavel, R.C. "Liquefaction of Coal in Hydrogen-Donor and Non-Donor Vehicles." Fuel 55 (July 1976): 237.
Nebgen, J.W.; Weatherman, O.F.; Valentine, M. and Shea, E.P. '"Recovery of Potable Water from Acid Mine
Drainage by the Alumina-Lime-Soda Process.” Presented at the Third National Conference on Complets Water

Reuse. Cincinnati, June 29, 1976, Sponsored by the American Institute of Chemical Engineers and the
Environmental Protection Agency, Technology Transfer.
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pable Low-Sulfur lcal Resources of the San Juan
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Liquefacticn Symposium of the American Chemical Society Meeting. San Francisco, August 29, 1976,

Peng, Dr. lan H. Warren. "Gas from Coal.' Coal Miner 49 (June 1976): C21.

Pitts, Wallace; Tarrer, Arthur R.; Prather, John and Guin, James A. '"Kinetics of Hvdrogenation, Hydro-
aesulzurlzatlon, and Overall Conversion During Coal Liquefaction.' Presented at the (oal u1que"ac;10n
Svmposium of the American Chemical Society Meeting. San Francisco, August 29, 1976.

Reddy, Narender. "Environmental Aspects of Coal Conversion, Plant Siting and Cost of Pollution Control.
Presented at the Third Annual International Conference on Coal Gasification and Liquefaction. University
cf Pittsburgh, Schoo! of Engineering, August 3, 1976.

Reichl, Erich H. '"Coals to Liquid Fuels.' Presented at the International Petroleum Exposition and Congress.
Tulsa, Oklahoma, Mayv 1576.

Robertson, Charles Z. "Evaluation of Missouri's Coal Resources.' Missouri Geological Survey and Water
Resources Report of Investigations No. 48, Rolla, Missouri, 1871.

Robertson, Charles Z. "Mineable Coal Reserves of Missourl." Missouri Geological Survey and Water Rasources
Report of Investigations No. 54. Rolla, Missouri, 1973.
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Robinson, L. "Hydrodesulphurization of Char.' Fuel S5 (July 1976): 193.

Rozsa, R. '"Lawrence Livermore Laboratory In Situ Coal Gasification Program: Underground Reaction Modeling
and Laboratory Combustion Tube EZxperiments.' Presented at the 2nd Annual Underground Coal! Gasification
Symposium. Morgantown, West Virginia. Sponsored by Morgantown Energy Research Center & ERDA, August 10-12
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Sawver, W.¥. "Review of Current UCG Model Capabilities.' Presented at the 2nd Annuzl Underground Coal
Gasification Symposium. Morgantown, West Yirginia, Sponsored by Morgantown Energy Research Center & EZRDA,
August 10-12, 1976,

Scarrah, W.P. "'Lignite as a Source of Chemical Feedstocks.'™ Presented at the Symposium on Guif Coast
Lignite: Geology, Utilization, and Environmental Aspects. Austin, Texas, Jume 1974.

Schissler, 5. '™Multiple Use: Does It Exist?" Presented at the I2nd Annual Rocky Mountain Mineral Law
Institute. Sun Valiev, Idaho, July 22, 1976. Sponsored by the Rocky Mountain Mineral Law Foundation.
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Schmid, Bru "Solvent Rerined Coal (SCR) - II.," Presented at the Third Annual International Conference
on Coal Ga51L1catlon and Liquefaction, University of Pittsburgh, School of Engineering, August 3, 1876,

Schmidt, William B. ""Research Program to Improve Coal Mining Technology.' Presented at the Rocky Mountair
Coal Mining Institute. Lionshead Village, Vail, Colorado, June 1976.
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-he 2nd Annual Underground Coal Gasification Syvmposium. Morgantown, West Virginia. Sponsored by Morgantown

T3+

Energy Research Center & ERDA, August 10-12, 1976.
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Tarrer, Arthur R.; Prather, John and Guin, James A, "Effect o
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by Morgantown Energy Research Cantar § ZRDA, August 10-12, 1976.
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School af Engineering, August 3, 1376.
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Washington, D.C.: U.S. Govermment Printing Office, 1976,

U.S. Department of the Interior. Bureau of Mines. "Basic Estimated Capital Investment and Operating Costs
for Coal Strip Mines." By Sidney Kateil, E.L. Hemingway and L.H. Berkshire. Information Circular 8703,
1976.

U.S. Department of the Interior. Bureau of Mines. '"Basic Estimated Capital Investment and Cperating Costs
for Underground Bituminous Coal Mines: Mines with Annual Production of 1.06 to 4.99 Millicn Tons from a
72-Inch Coalbed." Information Circular 8682A. Revision of IC 8632, 1976.

U.S. Department of the Interior. Bureau of Mines. 'Coal Surface Mining Reclamation Costs: Appalachian and
Midwestern Coal Supply Districts.’ By Robert J. Evans and Jonn A. Bitter. Information Circular 8693, 1875.

U.S. Department of the Interior. Geological Survev. "Correlation of Shallow Lignite Beds in the Denver
Formation near Watkins, Colorado, Using Lithologic and Gamma Ray Logs." By J.D. Sanchez., Open File Report
T6-27

- .

U.S. Department of the Interior. Bureau of Mines. ''Determining Cleat Orientation of Deeper Ccalbeds from
Overlving Ccals.' By C.M. McCulloch, S.W. Lambert and J.R. White. Report of Investigations 8116, 1976.

U.S. Department of the Interior. Bureau of Mines. "Economic Feasibiiity of Recovering and Utilizing Methane
Emitted from Coal.' By Arthur D. Little. Bureau of Mines Report No. OFR-18-76. Available from NTIS #PB-
249-728/7WE,

U.S. Department of the Interior. Bureau of Mines. '"Preliminary Economic Analysis of SRC Liquid Fuels
Process Producing 50,000 Barrels Per Day of Liquid Fuels from Two Coal Seams: Wvodak and Illinois No. 6.
Prepared fcr ERDA, March 1976,
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U.S. Department of the Interior. Bureau of Mines. "The State of the U.S. Coal Industry: A
Tomimatsu

Analysis of Selected Ccal-Producing Companies with Observations on Industry Structure.' By
and Ropert =. Johnson. Information Circular 8707, 1976,

D

U.S. Departmen: of the Interior. Bureau of Mines. "Use of Surface Joint and Photolinear Data for
dicting Subsurface Coal Cleat Orientation.' By W.DP., Diamond, C.M. McCulloch and B.M. Bench. Report

Investigations 8120, 1976.
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U.S. Department of the Interior. Geological Survey. "An Environmental Assessment of Impacts of Coal
Development on the Water Resources of the Yampa River Basin, Colorade and Wyoming -- Phase I Work Plan.”
8v T.D. Steele, D.P. Bauer, D.A. Went:z and J.A. Warner. Open File Report 76-367, 1976.

U.S. Departmen: of the Interior. Geological Survey. "An Environmental Assessment oI Impacts o7 Coal Devel-
opment on the Water Resources of the Yampa River Basin, Colorado and Wyoming -- Phase II Work Plan.' By
7.D. Steele, 1.C. James, II, D.P. Bauer, et al. Open File Report 76-368, 1976.
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U.S. Department of the Interior. Geological Survey. "Coal Resources of the Alton, Utah, EMRIA Site." By
W.E. Bowers, A.A. Aigen and E.R. Landis. Open Fils Report 76-386. 1976.

U.S. Department of the Interior. Geological Survey. “"Final Environmental Scatement: Proposed Plan of
Mining and Reclamation - Cordero Mine. Sun Oil Company Coal Lsase W-338S. Campbell County, Wyoming," 1976,

U.S. Department of the Interior. Geological Survey. Montana Bureau of Mines and Geology. 'Preliminary
Report of Coal Orillhole Data and Chemical Analyses of Coal Beds in Campbell and Sheridan Counties,

WNyoming, Custer, Prairie, and Garfield Counties, Montana, znd Mercer County, North Dakota.' Qven Flle
Report-76~319. 377 pages.

U.S. Department of the Interior. Geological Survey. ""Preliminary Report on Coal Resources of the Otter

Creek EMRIA Sites, Powder River County, Montana.' By £.J. McKay, J.R. Hatch and Z.R. Landis. Oven Fils
Report 76-387, 1976,

U.S. Energy Research and OJevslopment Administration. "Analyzing Syncrude from Utan Coal.! By J.
G.P. Sturm, Jr., P.W. Woodward, J.W. Vogh and C.J. Thompson. 3artlesvills, Oklahoma: Bartlesvi
Research Center, 1975. Available Zrom NTIS #P8BERC/RI-73/7.

U.S. Energy Research and Development Administration. "Analyzing Syncrude from Western XKentucky Coal." By
G.?. 3turm, Jr., P.V¥, Woodward, J.W. Vogh, S.A. Holmes and J.Z. Dooley. Bar=lssville, Oklahoma: 3arcles-
ville Energy Research Centar, 1975, Available from NTIS #BERC/RI-73/12.

J.3. Energy Research and Development Administration. '"Fos
and Development Administration: Fiscal Year 1977." ERDA 7

U.S. Energy Research and Development kdmlnlstratlon Laramie Znergy Research Center. ""Theoretical Aspects
of Reverse Combustion in the Under;rouna Gasification of Coal,'" B8y “.D., Kotowski and R.D. Gunn. Available
trom NTIS #LERC/RI-76/4.

U.S. Federal Snergy AdministrTation ind University ot Alaska. School of Mineral Industry. ''Focus on Alaska's
Coal '75.'" Proceedings of the conference held at cthe University of Alaska, Fairbanks, October 15-17, 1975,
University of Alaska MIRL Reporzt No, 57.

*U.S. General Accounting QfZice. "Starus and Obstaclses to Commercialization of Coal Liguefaction znd
Gasification: Energy esearch and Development Administration,’ By the Comptroller General or the U.S. RED-
76-31.

Van Nice, L.J. and Santy, M.J. "Meyers Process: Plant Design, EZconomics and Energy 3alance.'' Presentad
the Third Annual International Conrersnce on Coal GaSL:lcat*on and Liquefaction. University of Pittsbur
School otf Engineering, August 3, 1975,
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Virk, P.3.; Korosi, A. and Woebcke, H.N. '"Pyrolysis of 1 Hydrogenatad Coal Liquid.' Presented at tne
National Meeting of the American Chemizal Society. San Francisco, August L1976,

Yorres, Carl S. '"Hi-Gas Process: Update.' Presentad at the Third Annual Intsrnational Confersncs on Coal
Gasification and Liqueraction. University of Pittsburgh, School of Zngineering, Augus:t 3, 1975.

Walsh, Thomas €. '"The Rilsy-Morgan Gasifer.' Presentad at the Third Annual Internacional Conference on
Coal Gasification and Liquefaction. University orf ?2ittsburgh, School of Engineering, August 3, 1976.

Warren, T. "Hydraulic Fracturing Tain Coal Seams in Preparatiecn for In Situ Gasi:-caflon " PTesentad at
the 2nd Annual Underground Coal Gasification Symposium. Morgantown, WVest ginia. Sponsored by Morgantown
Energy Research Canter 3 ERDA, August 10-12, 1975,

Weintraub, M.; Weiss, M.L.; Akhtar, 3. and Yavorsky, P.M, "Filtration in 2 Coal Liquefaction ?wocess.”
Presented at the Coal Ligusrfaction Symposium ot :he American Chemical Socisty Meeting. San Francisco,
August 29, 1975,

Williams, T. ""Prospects and 2roblems Zor UCG in 3ritain.” ?rsseanted it the Ind Annual Underground Coal
SJasification Symposium. Morgantown, WVest /irginia. Sponsorsd by Morgantown :Znergy Rwsearch Center 3 ZRDA,
August 10-12, 1975,

Nolk, Ronald; Scewart, Norman and Alperz, 3eymour. ''Solvent Rerining Zor Clean Coal Combustion.' ZPRI
Journal 4+ May 1976) . 12-19.
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L. x. and Coleman, W.M. "Inferences Regarding <he Nature of Solven:-

Wwooton, O.L.; Dorn, H.C vlo
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Wvoming Gﬂological Survey. '"Wvoming Coal Directory." Compiled by Gary B. Glass. Public Information
Zircular 3, 1976. ’

Young, J.E. "Reactilon Kinetics of Coal Char Gasification Under Conditions Exvected in Undergzround Cozl
3 £5 ; , - R . T ;

Gasification.” Presented at the 2nd Annual Underground Coal Gasification Symposium. Morgantown, West

Virginia. Sponsored by Morgantown Energy Rnsearch Center & ERDA, August 10-12, 1976.

Young, R.R. "Current Status of zhe BI-GAS Process.'" Presented at the Third Annual International Conference
on Coal Gasification and Liquefaction. University of Pittsburgh, School of Engineering, August 3, 1972

Zahradnik, Ravmond L. '"Coal Conversion R§D; What the Government is Doing." Chemical Engineering Progress
(June 1976): 23-3Z.

COAL - MAPS

Cameron Engineers, Inc. "Coal Mineral Right Ownership -- Powder River Coal Region, Montana and Wvoming,"
1876. A copy 1s presented in the folder inside the back cover of this guarterlv.

U.S. Department of the Interior. Geological Survey. '"Geologic Map and Coal Sections of the Bar N Draw
Quadrangls, Wvoming and Montana.' By W.J. Mapel. Miscellaneous Fisid Studies Maps MF-763. 1976,

U.S. Department of the Interior. Geological Survey. "Geologic Map and Coal Sections of the Verona Quad-
rangle, Sheridan County, Wyvoming.™ By W.J. Mapel and B.W. Dean. Miscellaneous Field Studies Maps MF-T762.
1978,

U.S. Department of the Interior. Geological Survey. '"Map Showing Configuration and Thickness and Potentio-
metric Surfacs and Water Quality in the Madison Group, Powder River Basin, Wvoming and Montana.' By F.A.
Swenson, W.R. Miller, W.G. Hodson and F.N. Visher. Miscellaneous TﬁVeS;an ions Series 1-847-C., 1976,

COAL - PATENTS

Arthur M. Squires -Inventor. U.S. Patent 3,957,457, "Gasifying Coal or Coke and Discharging Ash Agglomer-
ates." Granulated coals or cokes derived from coal are fed to a slow fluidi:ed bed comprising relatively
large parzicles of coke intermingled with roughly spherical ash zgglomerates, and supplied w'*h a gasifica-
tion medium. A fast fluidi:zed bed of coke fines is superimposed above the <low bed and is con: iguous thersz-
with. Gasification products are discharged together with relatively fine particles of coke, which are
collected and returned to the fast bed. Ash agglomerates are withdrawn from the bottom of the slow bed via
a standpipe leading to a mechanical grate. An oxidi:zing medium 1s introduced bpelow the grate to consume
coke particles that accompany the ash agglomerates entering the standpipe.

Arthur M. Squires -Inventor. U.S. Patent 3,957,458, "Gasifying Coal or Coke and Discharging Slag Frit.”
Granulated coals or cokes derived from coal are fed to a slow fluidized bed comprising relatively large
particles of coke interminglec with roughly spherical ash agglomerates, and suppliiec with & gasification

medium. A fast fluidized bed of coke fires is superimposed above the slow bed and is contiguous therewilth.

Gasification vroducts are discharged together with relatively Iine particles of coke, which are collected

and returned to the fast bed. Ash agglomerates are withdrawn from the bottom of the slow bed via a stand-

pipe leading to a slagging grate. Combustion of coke fines in a forehearth beneath the slagging grats

creates slagging temperatures therein and at the grates. Molten slag falls through a taphcle and into a

pocl of water, from which slag frit and water are discharged.

Blue Ember Flame Corporation, Colonel E. Patton-Inventor. U.S. Patent 3,835, 18 "Gas Generation Appara-
tuses and Processes.' Described is an apparatus for generation of combustible gas mixture and motor fuels
from coal with cvecling of the heat energy sources for heating coal.

*Cltles Service Company. U.S. Patent 3,960,700. '"Coal Hyvdrogenation to Produce Liquids.' Reviewed in detail

beginning at page 4-535.

Consolidation Coal Company, Everett Gorin, Conrad Kulik and Howard E. Lebowitz-Inventors. Canadian Patent
991,575, "Conversion of Coal to Clean Fuel." This invention relates to coal liguefaction processes wherein
a solvent is present during the liquefaction of the coal. The liquefaction solvent is coal derived. The
primary product is a mixture of liquid and undissolved solids.

*Reviewed in this 1issue
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