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HIGHLIGHTS

U.S. Bureau of Mines Test Well in Piceance Basin Finds Simple-
Appearing Fault is Complex, Water-logged

A core-hole was drilled in September and October 1975, to
2,382 feew u mile west of the mouth of Ryan's Gulch in the SW 1/4
of the SE 1/4, Section 31, T1S, R97W by the Bureau of Mines. The
tocation since has been named Fault Draw. The well encountered
considerable quantities of both rresh and saline water in the course
of o study seeking a location for an experimental deep mine shaft.
The well was plugged back to 750 feet and completed as a fresh
water well for the Bureau of Land Management.

he contractor, Brinkerhoff Drilling, moved its rig to a Horse
ocatiocn in the AW 1/U4 of “he SW 1/4, Section 29, T1S, R97W,
come two miles away and in mid-November was drilling at a depth in
excess of 1400 feet. The work is preparatory to a Bureau of Mines
experimental mine in the basin.

West River Study Final Report Issued

The North Dakota State Water Commission has published the
final West River Area Diversion Study for the lignite-rich south-
Nesf region of the state. Its conclusion and recommendations are
essentially the same as the draft version. (See June 1975 Synthetic
Fue? s). Extensive background data have been included in 11 appendices.
Coples are available from the North Dakota State Water Commission,
State Office Bulilding, 900 East Boulevard, Bismarck, North Dakota,
58505.

Sierra Club Granted Extension of Time to Answer Interior's U.S.
Supreme Court Petition in Northern Great Plains Dispute

The Sierra Club received an extension from Nov. 8 to Dec. 3,
1975, to answer the Irniterior Department's appeal of the federal
appellate court decision in the Northern Great Plains case.

The Appellate Court favored the Sierra Club arguments in a 2-1
decision 1ssued in June 1975 case known as Sierra Club vs. Morton. (See
pages 4-42 and A-34 in the September 1975 issue). The effect of
the sult has been to block private coal development and related
federal activity in the regionuntilitis decided whether a reéional
cnvironmental impact statement 1s needed.

It will be at least mid-December before the Supreme Court will
decide whether to hear the appeal. If it does, a hearing date is
months away. The philosophy of a new justice succeeding William O.
Douglas could be a key factor.



HIGHLIGHTS

Interior has balked at the appeals court direction to prepare
a repyional EIS or show cause why 1t shouldn't. It contends a court
ordered regional EIS under the National Environmental Policy Act
would then be applicable to scores of development projects on the
basis of geography alone. One would be oil shale.

As a case in-point, the Sierra Club in November filed sult in
California obliquely seeking a regional EIS as applicable to the
proposed Kaiparowits power plant in southern Utah. Coal gasifica-
tion related projects in Arizona and New Mexico and Utah would be
affected by requirements for regional EIS, especlally in view of
the regulatory questions raised in the California suit.

The federal role of making money available through incentive
programs could also be construed as applying to a synthetic fuels
program in the east, to off shore petroleum development and other
endeavors in which federal action is on a "regional basis." The
list of imagined horribles is endless.

At the moment there is no indication the Sierra Club Great
Plains suit will be settled out of court as suggested by Wyoming
Gov. Ed Herschler. He advocated the Sierra-Club and Interior ob-
tain a court stipulation allowing planned coal operations to proceed
while maintalning the court injunction on new developments. The
unofficial proposal has been greeted with official silence.

Meanwhile Interior has allowed AMAX Coal Co. to mine federal
coal under AMAX owned surface at the Belle Ayr mine south of Gillette,
Wyoming. Strict environmental stipulations were imposed by Interior.
Interior noted AMAX is not a party to the lawsuit, hence its opera-

tions initiated prior to the lawsult could continue from private to
federal coal.

It is possible the Sierra Club will challenge the action as
a violation of the court injunction by Interior. This in turn
could open up the Sierra Club to litigation by AMAX.

(Synthetic Fuels reported on the Sierra Club suit in the
September 1973, and subsequent issues.)

Off-Site Disposal of Spent Shale from Federal Leases Faces Uphill
Climb in Congress

It will take an act of Congress to get approval of off-site
spent o0il shale disposal for federal prototype o0il shale leases in
Colorado and Utah. The logical man to introduce such legislation
on the House side of Congress, Colorado's Fourth District Rep. James
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Johnsor. (R) has been reluctant about introducing such a msasure.

Such legislation would need Jchnson's approval if not his
sponsorship since the tract for which off-site disposal approvail
is being sought, Tract C-a, held by Gulf and Standard of Indiana,
i3 in Johreseon's district. Such measures almost never pass over the
affected member's objections. Even with Johnson's endorsement,
a bill still faces difficulty in the House.

A bill probably would be assigned to the House Interior
Committee's Subcommittee on Mines and Mining chaired by Rep. Patsy
Mink, D-Hawaii. Interior legislation has always had long gestation
neriods. Johnson's bill introduced more than two years ago to amend
the Mineral Leasing Act of 1920 and allow states to use mineral
lease royalties for needs in addition to roads and schools only re-
cently surfaced from the Mines and Mining Subcommittee, wrapped 1n
& broader piece of legislation to amend federal coal leasing laws.
The latter narrowly averted having the twice vetoed strip mine bill
attached to it in a 21-20 committee vote Nov. 12.

An off-site disposal bill, S. 2413, has been introduced in the
Senate Dby Sen. Henry M. Jackson, D. Wash., but it 1s in the House
that the measure will face its toughest test.

Participants in both C-a and C-b favor off site disposal aut-
horization in their Piceance Basin locations. It has been C-a
sponsors, however, who have been l1lobbying for it. They consider
off-site dumping of spent shale and pit mining overburden "essential"
to the economic viabllity of their mining plan.

Energy Companies Backing Off High BTU Coal Gasification Programs as
Cash Flow Shrinks and Expenses Soar; Fuel Gas Projects Pushed

While reluctant to announce 1t publicly, a number of firms are
backing away from coal gasification projects designed to produce
pipeline quallity gas. Instead, they are concentrating efforts and
increasingly limlited investment dollars on projects promising a
quicker return. Suppliers of coal gasification capital are looking

1th increasing interest at processes and locations for manufacture
of low-BTU gas primarily for serving-groups of small industrial
users who face prospects of winter shufdowns due to interruptions
of natural gas service. The synthetic gas would be expensive, but
be less so than pipeline guality synthetic gas. till, sponsors
of some proposed commercial gasificaticn projects presently seeking
FPC certification have shown no signs of reduced enthusiasm.
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In a4 related vein, an August memorandum to the Energy Resources
Council from the Secretary of Interior contains pessimistic assess-
ments of the state of the art regarding high BTU synthetic gas.

"The technology for producing low/medium BTU sulfur-free gases
from coal and other solid fuels is established and the operation of
commerical plants would introduce no unknown factors. However, the
conversion and methanation of low/medium BTU gases to high BTU gas
in stlilll far from commercial...The existing technology that could
be employed in the production of low/medium BTU gas 1s currently
applied in 14 commercial plants outside the United States...The
production of low/medium BTU gas involves a minimal technical risk
and time for Implementation.

"Technologies are available to produce high BTU gas from coal
by appending shift conversion and methanation operations onto medium
BTU gasification facilities...The shift conversion and methanation
steps allegedly have been proven feasible during insignificant
periods of operating time in laboratory and pilot plant tests. To
date, careful. appraisals would probably reveal that technical risks
currently are abundant.

"Coal gasification and liquefaction cannot become a practical
reality until recognized problems with materials are solved."

An attachment by the U.S. Bureau of Mines Metallurgy Division
reports that experience with the Hygas pilot plant gasifier reactor
shows "no satisfactory material now exists to make pressure vessels
for the gasification of coal." It also contends that "the tech-
nology to make large pressure vessels of high temperature resistant
materials does not exist."

Atlantic Richfield Reviewing Plans as North Slope Development
Expenditures Mount

Unseasonably heavy ice north of Point Barrow, Alaska, apparently
is having repercussions in Atlantic Richfield Company's energy
development efforts far distant from the North Slope, including
0il shale in Colorado.

The ice delayed 25 barges and forced rerouting of supplies on
22 others. "The delay will cost Atlantic Richfield some money,"
ARCO chairman and chief executive officer Robert O. Anderson told a
security analysts meeting in Houston Oct. 28. "Probably $25 million
to $30 million. While that is a great deal of capital, it will
add only three to four percent to our total projected investment
at Prudhoe Bay now estimated at about $2.5 billion through 1990."
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Prudhce production is scheduled to begin in July 1977. Mean-
while, the huge field only represents current expense. Regulatory
rectrictions on the company's capital-generating ability and in-
f'lationary escalation of its capital program are causing the com-
pany to review its overall plan for the 1975 to 1980 period,
Anderson caid.

"As fTar as we are concerned, sSeveral projects hiave highest
priority—--the North Slope of Alaska, our chemical complex in Hous-
ton and our U.S3. exploratory programs. We will spend what we must
to bring these projects on stream as quickly as possible. At the
moment, all other projects are of lower priority.

"Elsewhere we are upgrading existing operations, deferring
expenditures where we can and feel we should, reviewing things that
Pegin to look uneconomic, and selling off marginal properties and
assets In cases where we bellieve the capital can ke better put to
some other vpurpose.”

Wnile not specifically mentioned, oil sands and oil shale
clearly had to be re-examined and deferred because ARCC does not
believe that synthetic crude can be produced competitively near
term from these sources.

ARCO is a partner in federal prototype oil shale lease C-D
and is operator cf the Colony consortium on the Dow property north
of Grand Valley, Colorado. Commercial development plans for the
latter were postpconed in October, 1974 (see page 2-46 in December
1974 issue) and the draft detailed development plan for C-b, in-
dicates a decislion on commercial plant construction is still years
away (see page 2-46). ARCO turned C-b management over to Shell 0il
in June.

NOTICE

Extra copies of the cummulative
annual index to Synthetic Fuels
will be available if we are noti-
fied by January 10, 1976.
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Canadian Coal Interest Increasing as Doubts Grow Over Amount and
Availability of North Slope Gas Reserves

Canadians are taking a fresh look at their western coal resourc-
es because of doubts about the amount of natural gas in the Arctic
and when it might reach the market. A recent Canadian government
announcement indicates there might be only a tenth of the natural gas
in the Mackenzie Delta as first supposed. Availability of coal from
U.S. suppliers is uncertain.

Alberta coal is getting renewed attention with the apparent
blessing of the provincial government. The Alberta Energy Resources
Conservation Board may be in the process of coining a new term,
"synfeed." Coal is widely seen as feedstock for synthetic fuel
chemical and fertilizer plants. ERCB member G.J. DeSorcy told the
Western Canada Fertilizer Association the board thinks eight new
ammonia plants will be built in the province by the end of the cen-
tury. Two will be designed exclusively for coal. The plants will
not come on stream until the 1990's. Revised estimates of Alberta
recoverable coal deposits are 1.2 billion tons, 370 million tons
of 1t recoverable by surface mining. Mountain coal beds, while

subject to strip mining, are only about 4 feet thick. New technol-
ogy 1s probably necessary.

U.S. Geological Survey Updates "Coal Resources of The United States"
to January 1, 1974; A 23 Per Cent Increase Cited Since 1969

Increased geologic mapping, exploration and study by the U.S.
Geological Survey has revised estimated coal reserves to 3,968 bil-
lion short tons. The work by Paul Averitt cites 1,731 billion tons
identified and 2,237 billion tons as hypothetical to depth of 6,000
feet. The coals are classified by rank, thickness of overburden,
degree of reliablility of estimates and thickness of beds in 21 states
(about 60 per cent of the total identified tonnage).

The classic work, the first edition of which was published in
1965, is taken from approximately 1,500 detailed USGS reports. It
notes coal resources"...do have limits. In the extensively mined
eastern coal fields, new areas containing thick beds of high-rank
and high-quality are becoming increasingly difficult to locate."

The report includes the usual maps, charts and tables and an
expanded bibliography.

A-6



HIGHLIGHTS

Colorado School of Mines Schedules Specizl Engineering Programs on
Shale 0il Production, Properties and Utilization

A one-week shert course on "Shale 0il: Its Production,
Properties and Utilization," has bieen scheduled at Colorado School
ot Mines, Golden, the week of January 5, 1976.

The up-to-date intrcduction to ¢ll shale and shale oil 1s for
managers, engineers, economists, and scientists in industry,
academia, povernment. Lecturers are Dr. Phil Dickson, head of the
Department of Chemical and Petroieum-Refining Engineering; Dr. Vic
Yesavage, assistant professor of chemical and petroleum-refining
engineering and Dr. Mark Atwood, manager of laboratories for The
0ii Shalce Corporation. Nineteen persons attended a similar course
in August, 1975. Tultion is $350.

Colorado Releases Proposed Surface Mine Land Reclamation Rules and
Regulations Affecting Coal and Other Minerals

Stringent surface mine land reclamation rules and regulations
affecting extraction of coal, sand, gravel, quarry aggregate and
limestone were published in November by the Colorado Department of
Natural Resources. Applicable to all lands, they specify revegeta-
tion density, {iling of reclamation plan with mine permift applica-
tion, newspaper publication, public hearings, annual reports, maps
reclamation performance standards on water polliution, dralnage,
topsoiling, fencing and performance bonds sufficient to finance
reclamation 1in case of default. Additional regulations pertaining
to o0il shale and other minerals are being drafted.

Shell Halts Work on In Situ Process; More Conventional Approach is
More Economic Now

Shell 0il Co. has halted work on in situ recovery of oil from
shale after patenting (see page 2-34 September 1975 issue) its pro-
cess for using hot fluids to retort the shale in place.

Shell belleves the procecs 1s technically operable but "we
don't believe the time has arrived when that's the thing to do...a
more conventional approach is more economic," a Shell official re-
ports. Shell anticipates the time 1is coming when it will not be
economic to mine and process shale above ground. In situ field
tests whilch have been underway at various times for 10 years have
been halted.
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SPECIAL FEATURE

NORTHWEST COLORADO COAL ACTIVITY APPEARS
ONLY A PRELUDE TO EXPANSION

In 1974, a U.S. Burcau of Mincs report
(Speltz) estimated the strippable coal
reserves in the Danforth Hills coal field
along the Moffat and Rio Blanco county
linc in northwest Colorado at 163.8 million
tons.

A 1975 dratt environmental impact state-
ment on five planned coal developments in
the arca notes '" The W.R. Grace § Co.
lease arca itself, just a small part of
the Danforth Hills coal field, has 165
million tons that the company plans to
mine by surtacce methods."

That is onc measure of the emerging coal
activity and energy potential of northwest
Colorado (sce lIigure 1), an area receiving
increased attention in the wake of the
Northern Great Plains dispute (see Syn-
thetic Fuels, page 1-42, September 1975
issue).

The study rcgion covers one of the
widest variations in geography to be found
in the Mountain West. It extends from
Mancos shales exposed in the sheepherder's
anticline at Rangely--Colorado's biggest
o1l field--on the west to the nearly two-
mile high peaks of the Park Range, and from
Dinosaur National Park to the escarpment
of the proposed Flat Tops Wilderness.
Between these landmarks lies a varied
country of high desert, rolling pinion-
juniper covered hills giving away to
buckbrush, then to aspen and finally,
spruce at higher clevations. Coal is
exposed along nearly every highway cut.

Synthetic Fuels Implications

While all five actions covered by the
CIS deal with conventional coal and
no mention is made of synthetic fuel
projects such as liquefaction or gasifica-
tion, one seems to have direct implica-
tions for oil shale developments just
south of the study region. Superior 0il
Co. 1s known to be pleased with the
southward movement of a railhead toward
its multi-mineral property. (See the 0il
Shale section of this issue.)

Light Scams In One Strip

The most impressive of the five develop-
ments covered by the Bureau of Land Manage-
ment Northwest Colorado Coal LIS is the
stripping operation planned hy W.R. Grace
some 25 miles south of Craig, Colorado.

It is on federal lease obtainced in the
December 1973 acquisition of Colowyo Coal
Co. Starting in Streeter Canyon and
working southwest, Grace plans to strip
cight seams simultaneously in one pit (sce
Figure 2).

Original plans had been to mine only
four seams. Exploration and core drilling
of the tract after acquisition--Colowyo
had operated the underground Red Wing Mine
and had done little surface c¢xploration--
revealed a previously unidentified seam
now known as the "X".

From the surface down, the target seams
are the Y, X, A, B, C, D, E, and F. Total
coal thickness averages 55 feet. With a
pit depth averaging around 350 feet--
maximum will be about 400--the ratio of
overburden to coal 1s roughly six to one.
The mineable seams are four to fourteen
feet in thickness. When the pit is fully
developed--it will be about three years
after startup before the X and Y are
developed, the distance between the high-
wall above the Y seam and the top of the
reclaimed spoil pile will be some 1,500
feet (see Figure 3).

The mine will be opened by stripping
along the F seam near the canyon floor.
The X and Y seams near the top of the
canyon will not be exposed until about
three years after start-up. The south
boundary of the lease will be reached in
the year 2005 or 30 years after mining
starts. The mines will operate only in the
east half of the total lease area, with
some 1,500 acres disturbed to recover about
85 million tons of coal. The draft EIS
notes that most of Grace's planned strip
operation is not included on Speltz' maps
of strippable reserves.

The west half of the lease is envisioned
as the second phase of Grace's operation
on the property. There could be a third
although there are no plans in this
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direction at present,

lFour other scams of interest, the G, H,
I, and J, arc mineable by underground
methods.  About 150 feet of overburden
separate the I and G scams. Two under-
ground mines, the Strecter and the Red
Wing, previously operated from Streeter
Canyon. The Red Wing was operated by
Colowyo in the G seam. The Streeter also
operated in the G and H seams north of
Grace's lease. The Streeter caught fire
some years ago and the Red Wing was sub-
scquently closed because of noxious gases
which appcared to originate from the
Streeter.

Railroad Extension

A key fecature of Grace's overall plan is
a 25-mile extension of railroad tracks
south from Craig. This is the second of
the five projects awaiting completion of
the regional EIS. Building of the line

secms certaln to speed planning and develop-

ment of other operations in the area.

The railroad is now being extended four
miles south from Craig to the site of the
Craig coal fired electric generating plant
being built by Colorado-Ute Electric
Assoclation in partnership with three
other cooperatives. The Craig station and
Utah International's strip mine just south
of it are not covered in the EIS, having
previously been approved under their own
site specific statements.

The Grace extension will put the rail-
head roughly half the distance from Craig
to Meeker and the White River Valley on
the northern perimeter of the Piceance
Basin.

Construction of the rail extension is
expected to take about two years. Mean-
while, Grace expects to mine and truck
some 600,000 tons of coal to Craig in the
first six months of the mine operation;
900,000 tons in the following year, and
increcase output to 1.2 million tons with
completion of the railroad. Five years
after startup, the mine will produce about
three million tons annually or about half
of Colorado's total state coal production
in 1974.
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Grace officials sald sales contracts

have not been signed. They said this is
a matter of price and 'mot a matter of
finding a buyer." It is a scller's
market.

Ruby Construction Minc

The third planned development in the
region, that by Ruby Construction Co.,
is the only other entirely new one coverced
by the EIS. The other two site-specifics
are extensions of existing mining opera-
tions.

Ruby has filed a mining plan for under-
ground operations on l46-acre Federal
Lease D-051698 some 12 miles southwest of
Hayden. It plans to mine 200,000 to
300,000 tons of coal per year, all for the
local and domestic markets. 1t is of some
interest that a mine is being opened for
this purpose. Much of the Routt County
domestic is supplied by Pittsburgh &
Midway from their Edna mine. PE&M has been
selling about 7,500 tons of coal locally
since 1948 and plans to continue.

Pittsburgh § Midway

P&M's plans are uncertain or unknown.
According to Bureau of Land Management
officials, P&M asked to be included in the
regional study on the theory that a
supplemental statement could cover any P&M
requests for additional federal coal
leases and thus avoid the donnybrook
encountered by Peabody a few miles to the
west at the Seneca 2W seam.

P&M operates the Edna strip mine near
Oak Creek, producing 1.2 million tons per
year, the bulk of which is consumed in
state by Public Service Company of Colo-
rado and Colorado Fuel & Iron. The Edna
is scheduled to close in 1991.

Peabody Coal's Sencca

Peabody has operated the Seneca strip
east of Hayden to fuel the Hayden power
plant of Colorado-Ute since the plant was
built in the early 1960's. Colorado-Ute
is nearing completion of a 257 megawatt
second unit at the Hayden plant. It
originally was scheduled to go on line in



the toll of 1975.

Peabody had contracted to supply the
sccond Hayden unit and planned to mine the
coal from its new Seneca 2W strip west of
the present Seneca 2. Seneca 2W consists
of a combination of state, private, and
tfederal leascs. Interior Department
officials deemed that development of the
federal leases, an integral part of 2W,
was a major federal action which would
have to await completion of the regional
1S,

A carpenter's strike honored by some
other crafts caused a slippage in the
schedule of Hayden No. 2. The plant is
now expected to to on line in April 1976
and go commercial in June.

Peubody filed a revised mining plan in
July 1975 in which both units of the
Hayden plant will be fueled with coal from
the Seneca 2. Production from the 2W
strip will begin in 1980 at the rate of
900,000 tons per year.

Energy Fuels Corp.

Energy Fuels Corporation operates the
Energy strip about 15 miles southwest of
Steamboat Springs and its application for
six competitive federal coal leases on
2,865 adjoining and nearby acres resulted
in the fifth of the five site-specific
statements included in the regional study.
In the interim, it will mine mostly for
Colorado markets about 22 million tons
from 1,840 acres in the 1975 to 1979
period. The additional leases are sought
for the post-1979 production.

Energy's reclamation efforts probably
are among the most outstanding in the
state. According to BLM officials, the
reclamation has surprised a number of
strip mining opponents. Topsoil is being
stacked from current mining operations.
O1d mining operations are being rehabili-
tated by leveling to simulate the original
contours. The surface is then covered
with topsoil and reseeded with smooth
brome, orchard grass, intermediate wheat-
grass, and alfalfa. Two acres which were
topsoiled and seeded two years ago already
are being invaded by native successors
such as mullen, yarrow, larkspur, big

sage, penstcmon, dandelion, and wild
onion,

Another eye-catcher in the Lnergy opera-
tion is a large mobile building erected on
boxcars. The structure is designed to
move back and forth, enclosing workers
erecting the firm's new 55-cubic yard
dragline. Because of heavy snow, winter
cold and spring mud at the 7,000-foot
elevation mine site, Energy officials
reasoned that the $100,000 cost of the pad
and building would be repaid through
earlier completion of the $8 million
machine. Most dragline erection projects
have been open air operations.

Present Operations Only the Beginning

BLM officials said that the regional
coal picture is rapidly changing. Marvin
Pearson, district manager, noted that 15
letters of intent had been received from
firms whose properties and current plans
are not firm enough to be covered by the
regional EIS,

The region covered by the study is all
of Routt and Moffat counties and Rio
Blanco County north of the White River.
It does not cover the 760-megawatt net
Craig power plant project and supporting
mine and railroad extension. These, plus
the still incomplete Hayden No. 2 station,
are the source of most current socio-
economic impacts. About 1,000 workers
were employed at the two plants in mid-
October. Craig's population before plant
construction started was around 4,000.

Synthetic Fuels Not Envisioned

To date, none of the plans reveal any
indication that coal liquefaction or
gasification is being considered. BLM
officials are of the opinion that the coal
quality is too high. Grace officials say
their coal averages 10,000 BTU and 0.3 to
0.4 percent sulfur. The draft statement
says, 'Mean values of over 1,600 samples
from various Moffat and Routt coal beds as
reported by Speltz (1974) were nearly
11,580 BTU's and 0.9 percent sulfur."

This compares to BTU averages around 8,500
and sulfur averages of 0.5 to 0.6 percent
for coal from Wyoming's Powder River
Basin.



Ihe northwest Colorado coal of economic
interest is in the lles and Williams Fork
menmbers of the Cretaceous Mesa Verde
tormation. The EIS identifies three
different coal fields. The Yampa field in
castern Motfrat and Routt counties includes
coals in the Iles and Williams Fork of the
Mesa Verde and the Lance and Fort Union
formations. Approximately, 23,007 million
tons are estimated to lie in this field,
70 percent of which 1s bituminous and 24
percent is sub-bituminous.

The Danforth Hills field, where Grace
holds its lecase, is all Mesa Verde. The
field straddles the Moffat and Rio Blanco
county lines, Some 7,854 million tons of
"mainly high volatile C bituminous coal"
are reccoverable, The Lower White River
field is estimated to contain 7,012 million
tons of bituminous coal, all in the
Williams Fork member of the Mesa Verde
formation.

First among the potential developments
is Colorado-Ute's plan for additional
units at the power plant now under con-
struction at Craig. The two 380-megawatt
units under construction are scheduled to
go commercial in 1978 and 1979. Colorado-
Ute has had tentative plans from the start
for third and fourth units although
possibly at another location.

Norman R, Cates, construction coordinator
for Colorado-Ute, said the decision on the
third and fourth units will be made by the
end of Janaury. "In all probability,
three and tfour will go here (Craig),"
Cates said. He noted that Colorado-Ute
and its partners have options on most of
the major equipment that would go with the
third and fourth units. Load growth
projections show the power will be needed,
Cates said.

Social Consequences

The boom town experience suffered by
Rock Springs, Wyoming, has been widely
publicized. Craig is the first major town
the crow flies southeast of Rock Springs.
There appear to be few similarities between
coal and power plant development near the
two towns. No provision was made at Rock
Springs for a heavy influx of construction
labor. The results have added to energy
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development problems across the west and
are partially blamed for the increased
cost of construction of the 2,000-megawatt
Bridger Power Plant ncar Rock Springs.

The Wvoming city faced a land avail-
ability problem Craig is not faced with.
Rock Springs is situated in a checkerboard
of Union Pacific Railroad and Burcau of
Land Management land. The railroad was
reluctant to sell land, and BLM cannot
provide land in time to solve any problems.
Rock Springs and arriving construction
workers were caught in a squeeze that saw
garages and an assortment of buildings
turned into living quarters.

Colorado-Ute is benefiting from some of
the lessons learned by Pacific Power §
Light on the Bridger plant. One of the
results is Shadow Mountain Village just
northwest of Craig. It is a permanent
mobile home subdivison with curbs, gutters,
and paved streets. It will contain spaces
for 540 mobile homes plus ten 20-man
bachelor buildings and a mess hall, re-
creation hall, swimming pool and '"even a
beauty parlor."”

Colorado-Ute officials say they will
sell Shadow Mountain an ''get out of the
housing business' when construction is
complete.

Cates said Colorado-Ute attempted to
promote housing construction in the Craig
and Hayden area without too much success.
This included guaranteeing the rent on
140 trailer spaces, but the private capital
did not come forward. Employment at the
plant construction site hit 840 in mid-
October. Peak employment of 1,750 in-
cluding non-construction workers, is
expected in mid-1977. The completed plant
will employ about 105.

Moon Lake Electric Association

For the past two years, another coopera-
tive, Moon Lake Electric Association of
Roosevelt, Utah, has been studying the oil
shale rich Rangely, Colorado, area and the
Lower White River coal field for a 500 to
1,000-megawatt generating station. The
size of the demand appears to be the major
question facing Moon Lake. Much depend%
on the pace of oil shale development.



Three of the federal prototype oil shale
leases arc 1n Moon Lake's territory and it
has already filed the right-of-wav applica-
tion for a line to serve the Colorado C-a
0il shale tract.

Moon Lake holds one coal lease and has
preference right lease applications on two
other tracts and has made one competitive
lcase application on coal northeast of
Rangely.

Consolidation Coal Company

Consolidation Coal, a wholly-owned
subsidiary of Continental 0il, is termed
by BLM officials as '"the big sleeping
giant in this country.'" Consolidation
owns seven federal leases totaling 10,000
acres and three preference right leases
covering 9,600 acres. State and private
leases push the firm's holdings, all in
the Nine Mile Gap area northeast of Meeker,
to about 50,000 acres. Consolidation's
holdings are six to 12 miles south of
Grace's Colowyo property. This is one of
the reasons Pearson said he thinks the
Grace railroad extension "will just be the
first leg of it." Consolidation's letter
of intent to BLM anticipated undergound
mining operations 'no sooner than 1980."

Core drillers are busy all across the
northwest region, Holes on Consolidation
leases are among the 600 holes BLM offi-
cals expected to be completed by the end
of 1975.

Empire Energy

In some respects, the Northwest EIS is a
description of a point in time that
passed even before completion of the
Statement. An example is Empire Energy,
operator of a strip and underground mine
at Wise Hill about five miles south of
Craig. At the time data were gathered in
mid-1975, Empire had been producing
300,000 tons per year. As of November 1,
the firm was expecting to have mined a
million tons in 1975,

BLM officials conducting the environ-
mental analysis decided to leave original
figures stand rather than revise the
report with each new bit of information.
Thus, the figures in Table 1 already are

at variance with actual production. An
Empire official said the firm's plans arc
for two million tons a year by 1980
rather than the 300,000 tons shown in the
table. Gary Carson, BLM team leader for
the EIS, statistics were hiked by seven
miilion tons per year in chapter | of the
EIS to cover such changes. Thus, while
Table 1 shows projected 1990 production
from the region at 26.2 million tons per
year, there is recognition it could be as
high as 33 million tons. Carson said the
23.9 million tons projected for 1980 may
be high because of equipment delays and
the lead time required for environmental
work. However, the figures for later
years shown in the table probably are too
low.

Empire holds 80 acres in federal coal
leases plus state and private coal. The
bulk of production comes from the state
and private coal. It also has applied for
three competitive leases covering 9.300
acres.

American Electric Power Service
Corporation

American Electric is considering develop-
ment of an underground mine on 640-acre
federal lease in the Williams Fork Moun-
tains on the west border of Routt County.
The coal would be shipped to American
Electic's coal-fired generating plants in
the midwest. Their plans are dependent on
obtaining additional coal leases.

Coal Fuels Corporation

Coal Fuels has a competitive coal lease
application filed on 6,690 acres southeast
of Hayden in Routt County and is core
drilling on adjacent fee lands. According
to the draft EIS, if Coal Fuels is success-
ful in acquiring a lease, it would start
underground development in 1977 with full-
scale production of two million tons per
year envisioned. ''Additional development
at some later date would bring production
up to eight million tons per year." The
coal would be shipped to out-of-state
markets.

Midland Coal Company

Midland, a division of American Smelting
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TABLE 1

TABLE FROM THE DRAFT ENVIRONMENTAL IMPACT STATEMENT NORTHWEST COLORADO COAL CONTAINING FIGURES BASED ON INDUSTRY
PROJECTIONS AT MID-YEAR EMPIRE ENERGY HAS ALREADY TRIPLED PRODUCTION SINCE THE DATA WERE COMPILED

Present
Start Employ- Underground
Mine Present 1980 1985 1990 Date ment Employment or surface Market
American Fuels 11,500 300,000 300,000 400,000 Active 25 25 U Local
Consolidation Coal 0 okl *x *x 1981 0 500 Uua&s Unknown
Empire Energy 300,000 300,000 300,000 400,000 Active 72 150 Jya&s Midwest
Energy Fuels Corp. 2,500,000 4,500,000 4,500,000 4,500,000 Active 175 593 S In state
Moon Lake Electric 0 1,500,000 2,300,000 3,700,000 1981 0 700 Ug&s Local
Peabody (Seneca 2-W) 0 300,000 900,000 300,000 1980 0 44 S Local
Peabody (Seneca 2) 600,000 600,000 600,000 600,000 Active 30 30 S Local
Routt Mining (Apex) 14,000 306,000 40,000 40,000 Active 10 10 U Local
Ruby Censtruction (Sun} 0 200,000 200,000 200,000 1976 - 65 Y In state
Jtan Internaticnai 0 2,880,000 2,880,000 Z2,88C,000 197¢ i 165 S Local
W. R. Grace & Co. 0 3,000,000 3,000,000 3,000,000 1976 0 244 S Unknown
Gulf Qi1 Corp. (Edna) 1,000,000 1,100,000 1,150,000 400,000 Active 75 75 S In state
Coal Fuels 0 2,000,000 2,000,000 2,000,000 1977 0 290 U Unknown
**Tnomas Woodward 0 *x bl *k 1980 0 40 S Unknown
**Merchants Petroleum 0 *x fokad okl 1980 0 30 S Unknown
Midland Coal 0 200,000 300,000 300,000 1981 0 46 S Unknown
Paul Coupey 0 1,000,000 1,000,000 1,000,000 1980 0 75 S Unknown
American Electric Power 0 500,000 750,000 750,000 1981 0 150 S AEP tyster
American Electric Power 0 500,000 650,000 750,000 1981 0 125 U AEP System

4,425,000 19,510,000 20,870,000 21,820,000

**Aggregate total for Woodward,
Merchants and Consolidation Coal: 4,400,000 4,400,000 4,400,000

TOTAL 23,910,000 25,270,000 26,220,000

*Figures based on industry projections



and Refining, is reported to be negotiat-
tng with Paul Reibold for a federal leasc
and a preference right lecase application,
both northcast of Rangely. "If successful
in these negotiations, the company intends
to conduct a detailed exploration pro-
gram," the draft LIS says.

Merchants Pcetroleum Company

Merchants holds 2,500 acres of leased
fee land necar Milner in Routt County.
Thelr plans are indefinite until a joint
venturce partner can be found, the state-
ment says.

Independent Coal Operators

At lecast two independent coal operators
are cited in the draft EIS. They are
Thomas C. Woodward who holds 920 acres in
two statce leases near Milner and is con-
ducting an cxploration program, the other
1s Paul S. Coupey, holder of two leases.
One is a 280-acre parcel near Milner on
which Coupcy has applied to the Colorado
Land Reclamation Board- for a strip permit.
This lease would deplete in three years.
Coupey also holds a 640-acre state lease
in Axial Basin south of Craig.

State and Private Lands

A considerable acreage of state and
private coal land is under lease., The
amounts and future plans cannot be deter-
mined, There has been extensive core
drilling on much of it. Colorado law does
not require recording or reporting of
coring and exploration activities on
private land. Data obtained would provide
a basis for bidding on adjacent federal
coal.

Peabody, Kemmerer Coal, and Kerr-McGee
all have sizeable holdings north of Craig
but their intentions have not been made
public.

BLM officials also report considerable
recent exploration activity in the Lay
area west of Craig. State lands in this
arca are under lease to Ark Land Co. of
Sherdian, Wyoming. Coal was mined in the
area in the past and the deposits are near
the site of the proposed 1,080,000 acre-
foot Juniper Rescrvoir on the Yampa River.

LIS Timetable

The preliminary draft was scheduled to
be completed by mid-November. Printing of
the draft is expected about January 1
following an in depth review by the
Interior Department and the Council on
Environmental Quality. BLM officlials hope
to have the final statement out by July
1976.

Any operations other than the five
covered by the EIS undoubtedly will have
to repeat at lcast a portion of the process.
BLM officials hope a supplementary state-
ment will suffice when another coal develop-
ment in the region is ready to move forward.
They see a need for streamlining the
present environmental analysis program.
"Where you have identical situations, it's
a waste of time to repeat thc process,'
Pearson said.

Although the federal coal leasing mora-
torium is still on, extensive drilling
operations on private land adjacent to
federal minerals will enable some firms to
bid on prospective future leases with
signitficant data.

Much attention has focused on Northern
Great Plains coal. A boom in the higher
quality Colorado coal 1s virtually un-
recognized.
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STATUS OF SYNFUELS PROJECTS

PRINCIPALS

Atlantic Ri:hfield Co.,
The 011 Shale Corp.,
Ashland 0i1. Stell

0i1 Co.

Colony Development
Operation (ARCO, T0SCO,
Ashland, Shell)

Rio Blancu Gi1 Shale
Project (Standard 01l
of Indrana, Gulf 011
Corp.)

Sun Qi1 Co. and
Phillips Petroleum
Corp.

Superior Qil Co.

The 0il1 Srale Corp.
(T0SCO)

Synthetic Fuels From Oil Shale

Underlining denotes changes since September 1975 issue.

PROJECT DESCRIPTION

Proposed 50,000 BPD
plant on 5,094 acre
federal tract C-b;

Piceance Basin Colo.

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

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

Proposed 50,000 BPD
plant on 5,120 federal
tract U-a near Vernal,
Utah.

Proposed 50,000 BPD
shale & multi-mineral
development on 7,000
acres private land near
Meeker. Colo.

Proposed 35,000 BPD
plant on 14,688 acres
of state leases in
Sand Wash area near
Vernal, Utah.

DETAILS
COMMERCIAL PROJECTS

Rights acquired on bid of $117.8 million at DOI lease sale 2/12/74.
Lease issued 4/1/74. Proposed room and pillar mining of 75 foot,

35 GPT interval in Mahogany zone. T0OSCO II retorting:possible even-
tual in situ recovery. Water requirement, 10,000 AFY. Recoverable
reserves estimated at 723 million barrels. Shell is operator.

Lease operation to begin with four-year mine development phase after
which decision will be made nn commercial plant. First shale oil
production in 1984.

Project cost estimated at $923 million.

Room and pillar mining of a 60-foot horizon to put 66,000 tons of
35 GPT shale daily into TOSCO II retort system. Mining of about
4,100 underground acres anticipated. Water requirement; 10,000 AFY
BLM preparing draft EIS for 92 mile, 50,000 BPD pipeline to LaSal,
Utah. Peak piant/mine construction employment, 1,200; operation
force, 900. Draft environmental impact statement on pipeline to be
published by 12/1/75.

- estimated at $1.132 billion including $20 million
for _community development.

Project cost

Rights acquired on $210.3 million bid at DOI lease sale 1/8/74. Lease
Tet 3/1/74. Proposed open pit mine for 25-30 GPT shale in 1,100-1,200
foot interval with 60 to 70 percent recovery compared tc 10 to 25 per-
cent recovery from contemplated underground mine. TOSCO II and other
retorts. Operational in 1980. Morrison-Knudsen retained in 1975 for
$5 million minirg-environmental study, repor-ted most labor for 50,000
BP plant could come from population alreacy in NW Colorado. Water
requirement for 50,000 BD plant, 11,200 AFY; 60,000 AFY sought for
potential 300,000 BO. Colorado River Water Conservation Board voted
10/21/75 to drop opposition to change in point of diversion of 53,00C
AFY from White River which partners propose to purchase from Rocky
Mountain Power Co. Recoverable reserves 4 billion BBL open pit; 1.3
bilTion BBL underground. Application for 4,950 acre off-tract land

(surface only) for spent shale disposal pending; Congressional authority

needed.

Project cost expected to exceed $600 million.

Acquired rights on $75.6 million bid 3/12/74. Lease let 6/1/74. Room
and pillar mining of 30 GPT shales at rate of 80,000 TPCD from 50-60
fecot horizon about 1,300 feet underground. Both TOSCO I1 and Paraho
retorting anticipated with Paraho processing 80 percent of input.
Water requirement 8,250 AFY. Water development contract in negotiation
state. Construction labor, 1,350; permanent force of 850. Shale oil,
develop jointly with adjacent U-b tract under advisement by Interior.
Reserve estimated is 244 million BBL. Modular development planned.

Project cost  in excess of $600 million.

Production of 80,000 TPD 25 GPT shale to yield 50,000 BBL shale o0il;
5,000 to 15,000 TPD nahcolite; 3,000 TPD aluminum tri-hydrate (or
2,300 TPD alumina); and 3,000 TPD soda ash from underground mine.
Underground ore processing for surface pyrolization in continual

feed, circular, traveling grate retort. Application to Interior for
exchange of 2,571 acres Superior land for 1,769 adjacent BLM acres to
block up ecoriomical unit filed 12/3/73. Spent shale backfilled in
mine. Empioyment, 1,000. Recovery of multiple products offers eco-
nomic advantages. Completion of pilot plant work anticipated mid-1976

see page 2-52).

Project cost

estimated to exceed $600 million.

Utah State lLand Division asked to unitize 29 state 011 shale leases
totaling 14,688 acres in Sand Wash area. Leases are under optien from
Shell Qil. TOSCO proposes 8-year, $8 million tract evaluation. Room and
pillar mine extraction of 75,000 TPD of 30 GPT shaies from 30 to 40
foot interval 2,000 feet underground. TOSCO II retort and pipeline

for upgraded shale oil. Water requirement estimated 1,500 AFY. Eventual
in situ contemplated for secondary reccvery. Investigations could

Tead to commercial operations by 1981-83.

Project cost - undetermined.

STATUS

A $6 million environ-
mental/exploration
analysis underway. DOP
expected Jan. '76  No
decision on full de-
ve]op?ent. (See_page
2-46.

No announced change
since development sus-
pended 10/4/74. T0SCO
offered FEA a draft co-
operative development
plan, June 1975. (See
June 1975 issue, page
2-1.)

A $6 million environ-
mental/exploration
analysis underway. DDP
in March 1976; no de-~
cision on full develop-
ment (See Sept. 1975
issue, page 2-48.)

Environmental and ex-
ploratory work proceed-
ing. DDP to be filed

by 4/1/75. Water
assurances imminent
with state backing.
(See Sept. 1975 issue,
page 2-48.)

Interior analyzing com-
parative land values
prior to decision on
exchange. (See March,
1974 issue, page 2-53)

Utah State Land Board
evaluating unitization
proposal. (See June
1975 issue, page 2-5.)



STATUS OF

PRINCIPALS

Union 0il Co.,
California

White River Shale
011 Corp. (Sun,
Phillips and Sohio)

Dow Chemical Co.

Geokinetics, Inc.

Institute of Gas
Technology, American
Gas Assn.

National Science
Foundation, Denver
Research Institute

National Science
Foundation, University
of Southern California

Occidental 0il Shale,
Inc.

B2

SYNFUELS PROJECTS

Underlining denotes changes since September 1975 issue.

PROJECT DESCRIPTION

Proposed 7,000 BPD
plant on 22,000 acres
private land near
Grand Valley, Colo.

Proposed 50,000 BPCD
on 5,120 federal tract
U-b near Vernal, Utah

Proposed in situ oil
and gas recovery near
Midland, Michigan

In situ test in Uintah

DETAILS

Union proposes its 'B' retort for a 10,000 TPD feed of 30-35 GPT shale
from room and pillar mine on east fork of Parachute Creek. Scale up to
1,200 TPD steam gas recirculating process deferred. Processing water
requirement 1,500 AFY using Colorado River intake structure. Possible
site preparation 1976; construction 1977. Operational in 1979 with 100-
150 workers. Eventual site scaleup to 150,000 BPD possible. High
grade reserves hold 2 billion barrels: low grade, 2 billion barrels.
Union, a pioneer 0il shale firm, has land, reserves, technology and
water. Needs favorable political/economic climate to proceed.

Project cost undetermined.

Rights on 5,120 federal oil shale prototype program tract U-b
acquired with $45.1 million bid 4/9/74. Lease issued 6/1/74.
Recoverable reserves 266 million barrels. Room and pillar mining of
shales probably for Paraho retort. By-product of shale crush-

ing briquetted for Paraho or used for TOSCO II retort. Water
requirement 8,250 AFY. White River water development shared with
U-a, Ute Indians, Uinta and Central Utah water districts, Bureau

of Reclamation. Employment 1,375 for construction; 895 for opera-
tions. Joint development with tract U-a sought. Modular development
planned. Solicitation of participation by federal government being
evaluated.

Project cost probably in the $600 million plus range.

DEMONSTRATION PILOT AND RESEARCH PROJECTS

Dow asked ERDA for $42 million for seven year field evaluation on
extracting tow BTU gas and Tiquid products from 200 foot horizon
of Antrim shales 3,000 feet underground. Fracturing needed prior
to using forward combustion process on 10 GPT shales. Reserves ex-
tensive as 2/3rds of state underlain with shale.

Project cost  $42 million.

Proposed tests is in NE 1/4 of Section 2, T14S, R22E. Approved by Utah

STATUS

Environmental work
continuing (see page
2-29); go ahead awaiting
Congressional action on
energy legislation (See
page 2-52 in Sept issue).

Environmental, explor-
atory work underway.
DDP expected, 4/1/75.
Water development with
with state help
imminent. (See page
2-9 and 2-48) in Sept.
1975 issue.)

ERDA evaluating pro-
posal. No recent agency
action (see page 2-1

in Sept. issue)

County, Utah

One ton per hour oil
shale gasification
plant in Chicago

Environmental effects
of spent shales at
DRI

Use of bacteria to
release kerogen from
shale at USC

Modified in situ shale
01l recovery near
Grand Junction, Colo.

Board of 0il, Gas and Mining on 9/17/75. Test will involve explosive
fracturing of shallow 0il shale deposits followed by in situ retorting
by means of horizontal fire front.

Project cost  undetermined

Pilot plant being built to use 25 GPT shale from Anvil Points in one
ton per hour non-continuous feed test. Tests of 8 and ten hour
duration to verify bench scale yields of up to 80 percent conversion
of organic carbon to gaseous products. Dec. '75 startup anticipated.

Project cost  $330,000

Second phase of study of carbonaceous solid waste from commercial oil
shale operations nearing completion with analysis of auto-oxidation of
spent shale. First annual report of 2-year study 1/75 cited properties
of polynuciear/polycondensed aromatics and other constituents, in-
cluding carcinogenic potentiatl.

Study cost  $120,000 NSF grant.

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

Study cost  $120,000 NSF grant.

Modified in situ with upper and Tower level adit. 120' x 120' x 310"
cotumn of 15 GPT fractured shale ready for ignition. Top of column to
be ignited and oil recovered from Tower level adit with gas recycle for
sustained combustion and temperature control. Work is based on 30' x 30'

x 70" results. Permit sought for increase in mine waste disposal from
500,000 to 8.8 miliion yards.

Project cost  $25 million expended to date.

In progress (see page
)

Construction virtu-
ally completed.

Research continuing.
(See June 1974 issue,
page 2-70.)

Active

Active (see page
2-48).



STATUS OF SYNFUELS PROJECTS

PRINCIPALS

Paraho Development Corp.
(Development Engineering,
Inc.) & A.G. McKee, ARCO,
Carter 0il, Chevron,
Cleveland Cliffs, Gulf,
Kerr-McGee, Marathon,
Mobil, Phillips, Shell,
Sohio, So. Calif.Edison
AMOCO, Sun, Texacu,

Webb Resources

Paraho Developnent
Corp.

Petrobras {Petroleo
Brasileiro, S.A.)

The 0i1 Shale Corp.
(70SCO)

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

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

U.S. Bureau of Mines,
Sun 0i1 Co.

Western 011 Shale

Corp., Ashland,

Chevron, Cities Service,
Getty, Guif, AMOCO,
Sheil, Sun, A.G. McKee

AOP Group, owned jointly
by Petrofina Canada
(35:), Pacific Petroleum
(35%), Hudson's Bay 0il
and Gas Co.,Ltd. (19%),
and Murphy Qi1 Co.,

Ltd. (11%)

Underlining denotes changes since September 1975 issue.

PROJECT DESCRIPTION

Development of direct/
indirect retorting
processes at BuMines
facility, Rifle, Colo.

Scale-up of retort
to 7,300 BPD at
BuMines facility,
Rifle, Colo.

Demonstration plant
near Sao Mateus do
sul, Parana, Brazil

Direct gasification of
0il shale at Research
Center near Denver.
Colo.

Underground mining
Research studies

Modified in situ
0il shale study
of Piceance Basin

Open pit mining
analysis of
Piceance Basin

Experimental
in situ project

DETAILS

Government tested seven fuels from 10,000 BBL refinery runs of Paraho
retorted shale oi}l. Direct combustion of 30GPT shale attained up to
95 percent recovery; 8,420 SCF of low BTU gas per ton. Operating
factor 88 percent. Low organic content in spent shale in 56 day test
run. Concluding direct fired mode of operation. Indirect mode of
operation to begin Dec. '75. Combination mode operation planned in
late spring of 1976 in conjunction with commercial evaluation studies.

Conclusion of 30-month demonstration project scheduled for late May 1976.

Project cost §g'willion.

Proposai to build 42 foot diameter retort capable of processing 11,500

TPD-of 30 GPT shales to yield 7,300 BBL/D liquids at Anvil Points.
A scale-up and refinement of 8 1/2' diameter retort. ERDA officials
revealed that full-blown EIS would have to be prepared for scale-up.

Awaiting guidelines on scope of EIS.

Project cost $76.Z million.

Petro Six 2,200 TPD shale retort operating near design capacity to
yield 1,000 BBL/D 0il, 12 MMCFD gas and 14 TPD sulfur in series of
demonstration tests. A 50,000 BPD facility contemplated by Mines

& Energy Ministry. Cost of production about $9 per barrel. U.S.
patent obtained on the process.

Series of tests with 5 TPD retort using 36 GPT shales and oxygen-steam
gasification in fluidized bed. Preliminary results warrant continued
work. Report scheduled early 1976.

Project cost  undetermined.

Technical phase of 18 month study complete; economic analysis of
technology in progress for deep, thick bedded shale deposits in
Piceance Basin, Co]p.

Study cost $293,2F4 contract.

Study of modified ip situ shale oil recovery from deep, thick bedded
shales of Piceance Basin, Colo. Features conventional mining, rub-
bilization of shales and in situ retorting. An 18 month study from
July 1, 1974.
Project Cost  $2200,696

Technical and economic analysis of open pit shale mines, Piceance
Basin, Colo. Two year study due June 1976. Concept is for one
large mine to supply several retorts.

Project cost  $395,309

Planning and costing of three small in situ chimneys in 30 GPT and

15 GPT shales fractured by Dupont designed explosives begun July '75;
due 2/1/76. Second phase field testing scheduled in 1976.

Project cost First phase $400,000

Synthetic Fuels From O0il Sands

Underlining denotes changes since September 1975 issue.

Commercial piant
in Athabasca deposit,
Alberta, Canada

COMMERCTAL PROJECTS

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

Project cost -estimated at $1.7 billion.

STATUS

Testing of refinery
products; indirect
combustion operations
readied. (See page
2-14 in Sept. 1975
issue.)

Participants sought.
(See June 1975 issue,
page 2-43.)

Demonstration runs
being made

In progress.

First phase completed
July 1975; second phase
due January 1976.

(See page 2-12 this
issue.)

Technical phase com-
pleted economic analy-
sis due January 1976.

First phase done April
1975; second phase
underway.

First phase due 2/1/76.
(See Sept. 1975 issue,
page 2-53.)

ERCB approval granted,
awaiting provincial
approval
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STATUS OF SYNFUELS PROJECTS

PRINCIPALS

treat Canadian Qil
Sands, Ltd., owned
97° by Sun 0il Co.,
3 publicly owned

Home 011, Ltd. and
Alminex Corporation

Shell Canada, Ltd.

Syncrude Canada, Ltd, (a
Jjoint venture consisting
[mperial 0il Ltd.,
(44.64 ), Canada Cities
Service Ltd.,(31.437)
and Gulf Qil Canada Ltd.
(23.93%), Province of
Alberta (10°) Province
of Ontario (5 ) and

the Canadian federal
Government (15)

Arizona Fuels, Inc.
and Burmah 0i1

AMOCO Canada
Petroleum Ltd.

Bingham Mechanical &

Metal Products, Inc.

Bureau of Mines
Laramie Energy Research
Center

B-4

PROJECT DESCRIPTION

Commercial plant
in Athabasca
deposit, Alberta,
Canada

Commercial plant
in Athabasca deposit
Alberta, Canada

Conmercial plant
in Athabasca deposit
Alberta, Canada

Commercial plant
in Athabasca deposit,
Alberta, Canada

Pilot plant on
Asphalt Ridge, near
Vernal, ttah

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

Pilot plant operation

at Idaho Falla, Ida.

Underlining denotes changes_since September 1975 issue.

DETAILS

Plant has been in operation since 1967 on Lease No. 86. Authorized
annual production is 65,000 BPCD equivalent. Mining -bucketwheel
excavators; extraction hot water process; upgrading - delayed coking
Coker bottoms are used for power plant fuel. 100,000 TPY of sulfur is
being exported and sold in Italy. $7 miilion loss reported for first

three quarters of 1975.

Proposed plant to be located on Lease No. 30. Allowable production is
103,000 BPCD. Mining bucketwheel excavators; extraction hot

water process; upgrading  fluid coking. Initial production scheduled
for 1982.

Project cost estimated at $2.4 billion

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

Project cost now estimated at $2 billion

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

Project cost now estimated at over $2 billion.

DEMONSTRATION, PILOT OR RESEARCH PROJECTS

Plant will be located on Sohio property about seven miles south of
Vernal. Extraction unit will be 51 feet high and six 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  The product

will be processed at Major 0i1's Roosevelt refinery. Initial pro-
duction expected to be 1,000 BPD. Roosevelt refinery sold at tax sale
(see page 3-15 this issue); project continuing with crude destined for
processing at A-Z's Fredonia, Ariz. refinery.

Project cost  $3.0 million

Location is section 27-85-8 W4M. Application submitted in October 1968
seeking provincial authority to produce 15 million barrels of crude
bitumen at rates up to 8000 BPD. This planned sub-commercial in situ
project was to fra:ture the formation by the patented Hydra-Frac tech-
nique and follow up with a combination forward combustion-water flood
procedure known as the COFCAW process. AMOCO owns patent rights to
both processes.

Project cost -estimated at $9 million to date.

Pilot _plant under consideration after three years of bench-scale tests
on oil sands from Asphalt Ridge, Utah. Proposed plant would be

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

2,500 BPD using cnld and solvent processes. Residual sand fines in
primary oil claimed at 0.1 to 0.2 of one percent. Pilot plant opera-
tions to be complete by spring 1976. ’

Project cost - estimated $1.5 million.

The site of the reverse combustion test is five miles west of Vernal.
The Jine drive pattern will consist of two rows of injection wells
with a row of producing wells between. Each row will contain three
wells, the rows will be 60 feet apart and the wells in each row

will be 20 feet apart. The pattern should be burned out in 30-90
days after ignition.

Project cost  Si million

STATUS
Operating

Approved by ERCB,
awdaiting provincial
approval

ERCB approval ¢ranted.
Ratification by
provincial govern-
ment awaited

Construction con-
tinuing

Start-up scheduled for
Dec. 1975 or Jan. 1976

L xpansion operations
suspended. Older phases
of project continuing

Process patent applica-
tion being prepared



STATUS OF SYNFUELS PROIJECTS

PRINICPALS

Canadian Industrial
Gas and 0i1, Ltd.
(CIGOL), Fuyo-
Marubeni 0i1 and Gas
of Alberta, Ltd.

Chevron Standard Ltd.

Canadian Javelin Ltd.

Fairbrim Company

Guardian Chemical
Corporation

Gulf 0i1 Canada
Ltd.

Imperial 011, Ltd.

Marconaflio, Inc.
a subsidiary of
Marcona Corp.

Murphy 011 Co. Ltd.

Numac 0il1 and Gas,

Limited

Payette River Mines

Shell Canada, Ltd.

Underlining denotes changes since September 1975 issue.

PROJECT DESCRIPTION

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

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

Pilot plant in
Montreal, Canada

Pitot plant near
Bowling Green,
Kentucky

Pilot plant in
Hauppauge, New York

Experimental in situ
project in Wabasca
deposit, Alberta,
Canada

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

STurry mining project
in Southern California

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

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

Experimental in situ
project in Duchesne
County, Utah

Experimental in situ
project in Peace River
deposit, Alberta, Canada

DETAILS

CIGOL will be operator of a $20 million program funded mostly by
the Japanese firm. A delineation driliing program is in progress.
Location will be on Lease No. 60. Successful completion of first
phase will entitle Fuyo-Marubeni to 507 interest in CIGOL holdings.
CIGOL to merge with Northern & Central Gas Corp. Ltd.

Initial phase $16.5 million
Total project - $20 million

Project cost

Project will be located at 36-61-2 W4 north of Imperial 0il’'s Lease
No. 39. The one-well huff-and-puff test began in July 1975.

Small scale pilot plant studies being conducted on Javelin
Environmental Protection 0i1 Sands System (JEP0SS). Process in-
volves solvent extraction after pretreatment with infrared radiation.
Patent rights obtained through Calgary subsidiary, Bison Petroleum

& Minerals Ltd.

A chemical extraction process is to be used, however the exact nature
of the chemical solvent has not been disclosed. Ore will be obtained
from local deposits and Ashland 0il has been contacted about the use
of their facilities for upgrading.

The project investigates the feasibility of using a Tow-concentrate
solution of Polycomplex to extract bitumen from o0il sands. The
chemical was originally designed to break up oil slicks. Pilot plant
operates on 400#/hr of feed, Claim made that process uses only 1/2
the energy of conventional hot water process and requires only 1/3
the construction costs. Tests being made for interested companies.
New Western 011 Sands, Ltd. a subsidiary of Rainbow Resources, Ltd.
has provided the 01l sands feed for the tests as well as financial
backing.

Project will be located at 6-83-22 W4. Recovery scheme will involve the

injection of steam through 11 wells arranged in three five-spot patterns.
The producing formation lies

Nine opservation wells will also be drilled.
at a depth of 800 ft. A 50,000 1b/hr steam generator will be installed.

The 7°API crude product will be processed at Gulf's Calgary asphalt plant.

Imperial has been conducting steam stimulation tests in the Ethel Lake
area of the Cold Lake deposit since 1971. The exact location is 27-64-3
W4 on Imperial's Lease No. 40. In December 1973 Imperial received ERCB
approval for production from the current project from 1500 to 4000
BPCD. Imperial has sold data and ongoing program monitoring rights to
five companies. New project (Leming) uses a 7-spot drilling pattern,
whereas the previous project used a 5-spot pattern. Leming pilot began
production in April 1975. 14-well expansion underway.

Project cost  $5.25 million expected to be spent over next 10 years.
Underground mining system uses high pressure water jets to remove ore
and produce slurry which can be pumped to the surface. Process has been
successfully used in mining uranium ores.

The project is located in Section 13-58-5 W4. 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.

Location is 30-83-6 W4 on Lease No. 72. The project will use a steam
injection technique on a five-spot pattern. If the pilot plant is
successful, plans are to begin a commercial operation producing
100,000 BPCD.

Corehole data indicates a 500-foot thick zone of oil saturated dolomite
in Sec 12, T3S, R2W SLM. Depth is between 5000 and 6000 feet. Approval
has been granted to begin hot water injection tests. The casing will
be perforated with four perforations per foot from 5792 to 5800 feet
and with two perforations per foot from 5760 to 5770 feet. A packer
will be Tocated between these intervals. Hot water will be pumped

from the lower section in the saturation zone, and up through the

upper section. A ten-foot penetration is anticipated. Success on this
test could lead to huff-and-puff in situ techniques.

Project located at 21-85-18 W5 on Shell's Lease No. 1. Program will
involve 24 production wells, 7 steam injection wells, 12 observation
wells, and 2 fuel gas wells, arranged in 7-spot patterns. A two-cycle
steam drive process designed especially for the Peace River site will
be used. A four-year steam injection phase will be followed by a
1-1/2 year production period. Possible large commerical scheme is

being considered.

installation
total program (9-year)

$33 million.
$85 million.

Project cost

STATUS

Project approval
granted by ERCB. Jap-
anese participation
Drilling is underway

Active

Active

Kentucky project active

Pilot plant operations
underway

Active

Active

Active

A1l wells to be stim-
ulated by 1976

Active

Project approval
granted by Utah

0 & G Conservation
Board

Experimental work
terminated
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STATUS OF SYNFUELS PROJECTS

PRINCIPALS
Tenneco 0i1 and Minerals

Texaco Exploration
Canada Ltd.

Union 0i1 Company of
Canada (87. owned by
Union 0i1 Company of
California)

Union Texas of Canada,
Ltd.

World Wide Energy Co.

Underlining denotes changes since September 1975 issue

PROJECT DESCRIPTION

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

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

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

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

Experimental in situ

DETAILS

Project is located in Section 27-96-7 W4 on Tenneco's Lease No. 87 in
the Muskeg River area.

Project located at 15-88-8 W4 on Texaco's Bituminous Sands Lease No. 51.

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

Project cost  $3 million

Union operated under Approval Number 2062 in Section 21-89-21 W4
in the Chipawyan area. Project involved a single-well huff-and-
puff test.

Project is located at 20-62-3 W4 in the Ardmore area on Lease No. 56,
held by Union Texas. Production of 500 BPCD is expected from the 16-
well formation using huff-and-puff recovery techniques. Authorized
production is 1000 BPCD.

World Wide Energy Co. is currently assessing the potential of deposits

STATUS
Inactive. ERCB project
approval has expired

Awaiting winter freeze-

up

Completed

Active

Steaming in progress

ANG Coal Gasification
Co., and Michigan
Wisconsin Pipeline
Co. (wholly owned
subsidiaries of Amer-
ican Natural Gas Co.)

Burlington Northern

Cities Service Gas Co.
and Northern Natural
Gas Co.

Colorado Interstate Gas
Co.

ET Paso Natural Gas
Co.

recovery project in
Cold Lake deposit,
Alberta, Canada

in the Fort Kent area of Alberta (Section 28, township 61). Plans for
Phase T of the project would entail drilling 14 wells on 160-acre spac-
ing to gain reservoir information.

At present, one well is being steamed.

The huff-and-puff method is being used. World Wide gained ERCB approval

10/3/75.

Project cost - undetermined.

Synthetic Fuels From Coal

Underlining denotes changes since September 1975 issue.

Commercial plants
SNG from coal

Commercial plant
fertilizer and
1iquid products from
coal, Circle West
Project

Commercial plants
SNG from coal

Commercial plant
SNG from coal

Commercial plants
SNG from coal
"Burnham Project"

COMMERCIAL PROJECTS

Overall plans call for four 250-MMCFD gasification plants in west
central North Dakota. First plant planned for start-up in 1981;
other plants scheduled at four-year intervals thereafter. North
American Coal Corp. has dedicated a 3.7 billion ton lignite reserve
to project. State has awarded a conditional water permit for 17,000
AFY from Lake Sakakawea to serve first plant. C.E.Lummus & Kaiser
Engineers are committed to project thru first plant. Filed for first
plant with FPC in March 1975.

Project cost - estimated cost of plant

estimated cost of mine

$778 million.
$126 million.

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

Joint pursuit of coal gasification in Powder River Basin of Montana-
Wyoming for gasification to 1,000 MMCFD SG in four plants of 250 MMCFD
capacity. The dedication of 500 million tons of coal by Peabody Coal

Pending FPC certifica-
tion

Planning

Under study

Company to the project is contingent on renegotiation of the lease contract

with the Northern Cheyenne Indian Nation {(Montana).

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

Initial capacity of complex will be 288 MMCFD with sufficient water
and coal reserves to support ultimate total capacity of 785 MMCFD.
Lurgi gasification technology will be used. Complex site is to be

on a coal lease held jointly by E1 Paso and Consolidation Coal Company
on the Navajo Indian Reservation in northwestern New Mexico.

servoir. BuRec's Draft Environmental Statement circulated July 1974.
Final FPC rate decision has been deferred at El Paso's request.

Project cost S1 billion.

Application
has been made to Bureau of Reclamation for 28,250 AFY from the Navajo Re-

No announcements since
signing of the 10-year
lease option, December
1971

Pending FPC certifica-
tion and consumation
of coal and water con-
tracts.



STATUS OF SYNFUELS PROJECTS

PRINICPALS

E1 Paso Natural Gas
Co.

Exxon Corporation
(Carter 0il)

I11inois Coal
Gasification Group
8 companies

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

Panhandle Eastern Pipe-
line Co. and Peabody
Coal Co.

Texaco, Inc.

Texas Eastern Trans-
mission Corp. &
Pacific Lighting Corp.
Western Gasification
Co. (WESCO) will

own and operate

plant

Underlining denotes changes since September 1975 issue.

PROJECT DESCRIPTION

Conmercial plant
SNG from coal
"North Dakota Project”

Commercial plant
SNG from coal

Commercial plant
SNG from coal

Commercial plants
SNG from coal
"Dunn Center Coal
Gasification
Project"

Commercial plant
SNG from coal

Commercial plant
SNG or 1liquid pro-
ducts from coal

Commercial plants
SNG from coal
"WESCO Coal
Gasification
Project”

DETAILS

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

Carter 0i1, a subsidiary of Exxon Corp., is studying the possibility
of constructing a coal gasification plant in northern Wyoming. Carter
has State and Federal leases in both Sheridan and Campbell counties;

however, the probable tocation of the plant will be near Gillette, Wyo.,

in Campbell County. Also, Carter has an industrial water contract for
50,000 AFY from the Yellowtail Unit on the Big Horn River.

Project cost  $400-$500 million for commercial plant.

Nothing definite on plans for a commercial scale gasification plant.
The group consists of Central Il1linois Light Co., Central Illinois
Public Service, Commonwealth Edison Co., I11inois Power Co., lowa-
111inois Gas and Electric Co., Northern I1lincis Gas Co., Peoples Gas
Light and Coke Co., and North Shore Gas Co.

NGPL has received rights to 2.1 billion tons of ligrite from the

Nckota Company under a 20-year lease agreement, Jan. '73, covering
110,000 acres in central Dunn County, North Dakota. NGPL has applied

to the North Dakota Water Commission for eventu3zl use of 70,000 AFY of
water for both mining and gasification. First of four planned 250 MMCFD

STATUS
Planning

Planning

Investigating
feasibility

Planning studies
underway

Lurgi plants is currently envisioned to be operating by 1982 with successive

plants following at three-year intervals. Flour will be the engineering
contractor fo the project. The University of North Dakota and North
Dakota State University are currently studying the environmental,
social, and economic impact of the project. Dames and Moore will be
conducting environmental work also. FPC filing is planned for early
1976.

Capacity is 270 MMCFD. Lurgi gasification methanation processes will

be used. The plant will be located about 15 miles northeast of Douglas,
Wyoming. Peabcdy has dedicated over 500 MM tons of coal to the project,
from a reserve located in Campbell County. Coal will be delivered to

the plant site by railroad. Plant start-up is now predicted for the
1980-81 period, at the earliest. Bechtel and SERNCO are the general and
environmental contractors, respectively. SASOL has been retained as a
consultant. The state has issued a 1974 appropriation to take water
from the North Platte and permit to construct a 26,000 acre-foot surface
reservoir. Up to 5,000 AFY is approved from the existing LaPrele
Reservoir which is to bhe rehabilitated by Panhandle.

Project cost now estimated at $1 billion.

Texaco acquired, Oct. '73, rights to coal reserves estimated

at 2 billion tons and certain water rights from Reynolds Metals Co.
These reserves are located near Lake DeSmet in Wyoming on some 37,000
acres held by Reynolds. Commercial plant employing either a gasifica~
tion or liquefaction process could result. Green Construction Co.

of Des Moines, Iowa has started on a multi-million-dollar water de-
velopment system which will include a 5,100 AF impounding basin, a
7-mile 66~inch pipeline from Clear Creek to Lake DeSmet and a pumping
plant. Completion is expected by late 1975. Morrison-Knudsen Co. will
do an engineering study of Texaco's coal, land, and water holdings near
Lake DeSmet. Texaco announced , June 1975, that it has contracted

with Genge Resources, Inc. for collection of baseline environmental
data (15 month study) and the preparation of an Environmental Impact
Assessment regarding development at Lake DeSmet.

Lurgi gasifiers will produce 250 MMCFD of pipeline quality gas; possible
expansion to 1,000 MMCFD. Plant will be located adjacent to coal re-

serves held by Utah International Inc., on the Navajo Indian Reservation
in Northwestern, N.M. Fluor Corp. did feasibility study and Battelle

prepared the environmental impact statement. Approximately 9.6 million
tons of coal per year, along with sufficient water rights to operate the
plant will be purchased from Utah International under terms of a 25-year

contract. Gas will be sold to the Pacific Lighting Service Corp. (75%) and
Construction and mining permits granted by the
New Mexico Air Quality Division on September 27, 1974, and the New Mexico

Cities Service Gas Co. (257).

Surfacemining Commission on July 25, 1974, respectively. A re-hearing
for further consideration of the final FPC decision, rendered 4/21/75,
has been granted.

Project cost  $852.9 million.

Design and development
is proceeding

Planning studies &
water development work
underway

Pending FPC certifica-
tion



STATUS OF SYNFUELS PROJECTS

PRINCIPALS
Teaas Gas Transmission
Corp.

TransCanada Pipelines,
Ltd.

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

Commonwealth Edison Co.,
EPRI, and Fluor Corp.
sponsors

Conoco Methanation (o.,
(subsidiary of
Continental 0i1 Co.)

Continental 0il Co.
and 13 other U.S.
companies

Electric Power
Research Institute and

the Southern Services Co.

sponsor, catalytic, Inc.
contractor

Underlining denotes changes since September 1975 issue.

PROJECT DESCRIPTION

Commercial plant
SNG from coal

Commercial plant
SNG from coal

Pilot plant
SNG and synthetic
crude o0il from coal

Demonstration plant
gasification turbine
test facility

Demonstration plant
methanation of coal
gas

Demonstration plant
coal gasification

Pilot plant
solvent refining
of coal

DETAILS

Texas Gas has acquired from Consolidation Coal Co. a half interest in
an extensive block of coal reserves in the I1linois Basin area. The
reserves are in two parcels. Approximately 3.5 trillion SCF of SNG are
recoverable from these reserves. Texas Gas has signed a formal agree-
ment with the state of Kentucky to establish a two phase program to
develop gasification technology. Under phase one a 80 MMCFD pilot
plant will be built with an expansion to 2500 MMCFD under phase two.
Pilot plant could be operational by 1980 followed by the commerical
plant by 1983. The plant will be located on the Ohio River in

Western Kentucky.

Project cost pilot plant is estimated at $200 million.

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

Project cost
capital equipment.

DEMONSTRATION, PILOT AND RESEARCH PROJECTS

Pilot plant facility in Leatherhead has achieved several successful test
runs and is in the final stages of feasibility testing. The plant has

a feed capacity equivalent to 100 tons of coal per day, and is operated
under contract with the British Coal Utilization Research Association.
Future runs are anticipated to be of longer duration and intended to
optimize process variables. CDC is also continuing with the assistance
of Bechtel, Inc. to evaluate comparative process alternatives and con-
duct preliminary economic and technical evaluations for a larger scale
operation.
Project cost Initial development program, including pilot plants,
estimated at $8.5 million.

Commonwealth is helping to finance, with assistance from Electric
Power Research Institute, build, and operate a plant near Pekin,
I1linois 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 NW
unit. Fluor Corp. was recently named contractor for the
operation. Details of the proposed project not available.

Project cost  undetermined.

Plant was adjacent to and methanated purified gas from the Scottish
Gas Board's Lurgi gasifiers at Westfield, Scotland. Conoco designed
the facilities; Woodall-Duckham constructed the plant. British Gas
Council acted as consultant. 13 companies participated with

Conoco. Plant operated successfully producing high methane gas (957)
at rates of 2.5 MMCFD.

Project cost estimated at $6 million.

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

Project cost estimated at $10 million.

Plant is on the site of Southern Electric Generating Company's E.C.
Gaston Steam Plant near Wilsonville, Alabama. It was designed, built
and is operated by Catalytic, Inc. The process dissolves coal under
pressure in the presence of a small quantity of hydrogen. Through

the use of filters and other separation processes, ash content is
reduced to about 0.1 percent; sulfur content can be reduced to as low
as 0.3 percent. Plant capacity is 6 TPD. The product is a clean fuel
containing approximately 90 percent of the carbon in the original
coal. A 75 day continuous run has been completed.

Project cost  The project is currently funded to operate through
calendar year 1975. Total cost to construct and
operate the plant through the current year is $11.3
million with EPRI contributing $7.8 million, Southern
Services $3.5 million.

STATUS

Planning studies
underway .

Proposed

$8 million for feasibility study and down payment of critical

Operational

Active

Methanation tests
completed

Operational

Operational



STATUS OF SYNFUELS PROJECTS

PRINCIPALS

EPRI - sponsor,
B & W - contractor

EPRI - sponsor,

Combustion Engineering -

PROJECT DESCRIPTION

Design study -
Entrained bed

coal gasification

Design study -
coal gasification

contractor

El Paso Natural
Gas Co.

ERDA/Fossil Energy
and American Gas
Association

ERDA/Fossil Energy
and American Gas

Association  Sponsor
Battelle Columbus
Contractor

ERDA/Fossil Energy

and American Gas Associ-
ation  Sponsors,
Bituminous Coal Re-
search, Inc. -Contractor
Phillips Petroleum
Operator

ERDA/Fossil Energy,
American Gas Association
Sponsors, Chem Systems
Contractor

ERDA/Fossil Energy,
American Gas Associ-

tion  Sponsors,
Consolidation Coal
Co. Contractor

ERDA/Fossil Energy,
American Gas Associ-

ation  Sponsors,
Institute of Gas Tech-
nolaogy  Contractor

ERDA/Fossil Energy
Sponsor, Bituminous
Coal Research
Contractor

Pilot plant -
SNG fram coal
development coal
gasifier project

Pilot plant
SNG from coal,
Lurgi process
development

Pilot plant

SNG from coal,
Agglomerating
Burner Project

Pilot plant -
SNG from coal,
BI-GAS project

Process development
unit  liquid phase
methanation (LPM)

Pilot plant
SNG from coatl,
C0, Acceptor project

Pilot plant
SNG from coal,
HYGAS project

Process development
unit  low-BTU gas

Underlining denotes changes since September 1975 issue.
DETAILS

EPR] is funding detailed design studies for_a 20 tons/hour unit
by Babcock & Wilcox to operate at 50 psig.

Project cost - undetermined.

EPRI is funding detailed design studies for a 5 tons/hour atmospheric

STATUS

B & W submitting
proposal to ERDA for
additional funding.

Carbustion Engineering

pressure unit by Combustion Engineering.

Project cost - undetermined.

One turgi modute Tocated at Burnham, New Mexico for process development
to test: capacity, low-BTU production, gasification of coal fines,
various coals and environmental aspects. Land reclamation will proceed
concurrently. FPC has granted intermediate approval for inciusion of
development costs in rate base.

Modification of the Lurgi reactor to permit handling of coking

and swelling American coals. Tests were made in Scottish Gas

Board's Lurgi plant at Westfield, Scotland. Lurgi was responsible

for internal reactor modification while Woodhall-Duckham made

necessary ancillary system modification to isolate the single gasifier
unit. Technological guidance was provided by the British Gas Corp. and
Lurgi throughout the program. Some 20,000 tons of the following U.S.
coals were tested: I1linois No.5, !1linois No.6, Pittsburgh No.8,

and Montana Rosebud.

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

Project cost  $8.85 million.

The entrained bed process, deveioped by Bituminous Coal Research, Inc.,
pulverized coal in a stream of oxygen and steam at high temperature

and pressure to produce SNG. Stearns-Roger Corp. to design and build
the pilot plant to process five TPH to produce 100 MCFH of pipeline
gas. Plant site is Homer City, Pennsylvania.

plant cost estimated at $18 million
total cost estimated at $24 million

Project cost

A skid mounted LPM development unit is being constructed by Davy Powergas
for evaluation in a coal gasification pilot plant in iate 1975. The

HYGAS and CO, Acceptor pilot plants are being considered as test sites.
Project cost  current funding is $1.9 million

Plant located at Rapid City South Dakota is designed to produce 2 MMCFD
of 375 BTU/SCF gas from 40 tons of Tignite and 3 tons of dolomite per
day. In the CO, Acceptor process developed by Consol, ground lignite
is fed into the gasifier under pressure of 150 to 300 psi and heated to
1560%F by steam. Dolomite, preheated to 1900%F is introduced intc the
gasifier to chemically remove free CO,from the produced gas stream by
the exothermic CO, Acceptor reaction. Gas purification and packed tube
methanation units to start-up soon.

$9.3 million for construction and an estimated $5
million annually for operation.

Project cost

Pilot plant capacity is 1.5 MMSCFD of SNG. The Process involves the
simultaneous reaction of coal with process derived hydrogen and steam.
Alternative processes under development for hydrogen production are:
electrothermal, steam-oxygen and steam-iron. ERDA reported that in a test
run in July '75, steady state conditions were achieved for 160 hours.

The plant is now in operation with I11inois No. 6 bituminous coal.

Project cost
steam-oxygen development program, $16.5 million
steam-iron development program, $18.2 million

PDU to develop fluid bed low-BTU coal gasification.

Project cost  $2.5 million

total ERDA/AGA commitment since 1964 has been $55.1 million

recently obtained par-
tial funding for this
project from ERCA.
Additional funding from
ERDA will be sought.

Pending final

FPC decision in
commercial project
rate case

Tests completed
Final report has been
published

Construction in
progress

Testing to begin
in early 1976

Development unit in
construction phase

Operational

Operational

Unit shakedown under-
way




STATUS OF SYNFUELS PROJECTS

PRINICPALS

ERDA/Fossit Energy

Sun, ARCO, Ashland,
Mobil, Dupont, Reynolds,
Martin Marietta, Con-
solidated Gas, Y and

0 Coal, and EPRI
Sponsors, Coalcon
Contractor

ERDA/Fossil Energy
Sponsor, Combustion
Engineering
Contractor

ERDA/Fossil Energy
Consolidation Coal
Co. and Continental
0il Co. - Sponsors
Morgantown Energy
& Research Center
Contractor

ERDA/Fossil Energy
- Sponosr, Continental
0il Co. Contractor

ERDA/Fossil Energy
Sponsor, Eyring
Research Institute
Contractor

ERDA/Fossil Energy
-Sponsor,

Fluor Corp.
Contractor

ERDA/Fossil Energy
Sponsor,

FMC Corp.

Contractor

ERDA/Fossil Energy
Sponsor,

Foster-Wheeler

Contractor

ERDA/Fossil Energy
- Sponsor, Foster-
Wheeler and Bethie-
hem Steel Co.
Contractors

B-10

Underlining denotes changes since September 1975 issue.

PROJECT DESCRIPTION

Demonstration plant-
coal to clean
boiler fuel

Process developuent
unit  low-BTU gas
from coal

Underground coal
gasification project

Bench scale
1iquid products

Bench scale
Tow-BTU gas
from coal

Pilot plant
1iquid products
from coal

Pilot plant
liquid products
from coal,

COED project

Pilot plant
low-BTU gas from
coal

Process Development
Unit  liquid
products from coal,
Synthoil project

DETAILS

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. Coalcon is a joint venture of Union
Carbide and Chemical Construction Corporation.

Project cost estimated at $256 million.

Four-year, three-phase program to demonstrate the C-E atmospheric
entrainment gasification system to produce low-8TU gas. A 5 TPH
PDU will be designed, constructed and operated by C-E at C-E's
Windsor, Connecticut site. Investment and operating costs for

a commercial scale plant will follow under the final project phase.

Project cost  $20.6 million.

STATUS

Plant design and pro-
curement underway

Pilot plant under
way

The project is designed to assess the potential value of coal gasification Active with field

in thin eastern coal beds. Project site will be Grants District of Wetzel

County, West Virginia. The process will use directional drilling tech-
niques to place parallel, horizontal, holes throught the coal bed. Air

will be injected to sustain gasification and partial combustion. The pro-

preparations underway

cess will rely on natural porosity of the bed for product gas accumulation.

The 5-phase project will cover preparation, field testing, and technical,

environmental and social evaluation.

Project cost $10 million for the five-year project

Conoco Coal Development Division at Library, Pennsylvania is to test
the potential application of a zinc-halide hydrocracking process to
produce distillate fuel from coal. Four barrels per ton is expected.

A 100 pound per hour test unit is under development. Shell Development
Corp. is also participating.

Project cost  $6.5 million.

Research is aimed at development of a high specific rate gasifier to

produce gas of about 300 BTU/SCF at a 70 or greater thermal efficiency.

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

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

Project cost - $13 million for 3-year contract.

Pilot plant at Princeton, N.J. had a capacity of 36 TPD yielding
30 BPD of refinery teedstock plus char and fuel gas. Plant has
operated on seven coals from West, Midwest & Eastern fields.Char
to be tested in July 1975 in a commercial Koppers-Totzek gasifier
in Spain with report to be issued in late 1975. Pilot plant

data deemed to be complete and operations have been discontinued.

Project cost  Over $20 million.

Foster-Wheeler is to design and prepare construction bids for a low-BTU
coal gasification pilot plant under phase two of the four phase pro-
gram. Phases three and four will include construction and operation.
Details of process are not available.

Project cost - ERDA  $5.8 million
Foster-Wheeler - $2.9 million

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

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

Project cost - $6.9 million (present contract value).

Testing is under way

Studies in progress

Construction underway

Completed final
report to be issued
in late 1975

Pilot plant design
has begun

Design of PDY
underway



STATUS OF SYNFUELS PROJECTS

PRINCIPALS

ERDA/Fossil Energy
Sun, Ashland,
ARCO, Standard of

Indiana, Commonwealth of

¥entucky, and EPRI
Sponsors, Hydrocarbon
Research, Inc.

ERDA/Fossil Energy
Sponsor, Laramie
Energy Research
Center Contractor

ERDA/Fossil Energy

- Sponsor. Lawrence

| ivermore Laboratory
Lontractor

ERDA/Fossil Energy
Sponsor, A.D.Little,
Inc. Contractor

ERDA/Fossil Enerqy
Sponsor,

University of North

Dakota Engineering Ex-

periment Station

Contractor

ERDA/Fossil Energy
Sponsor, QOak Ridge
National Laboratory -
contractor

ERDA/Fossil Energy

Sponsor, Pittsburgh
& Midway Coal Mining
Co. Contractor

ERDA/Fossil Energy
Sponsor

Ralph M. Parsons

Contractor

ERDA/Fossil Energy
Sponsor, Pittsburgh
Energy Research

Center contractor

Contractor

Underlining denotes changes since September 1975 issue.

PROJECT DESCRIPTION

Pilot plant
Tow-sulfur fuel
0il and other
1iquid products
from coal, H-coal
Project

Hanna underground
coal gasification
Project

Underground coal
gasification project

Bench scale -
liquid products
from coal

Process Development
Unit  SNG and
1iquid products
from lignite

Bench scale -
SNG from coal

Pilot plant -
1iquid products
from coal, sotvent
refined coal (SRC)
project

Process design
and evaluation

Pilot plant
SNG from coal
Synthane project

DETAILS

600 TPD pilot plant to test the commercial potential of H-coal tique-
faction process is to be built at Catlettsburg, Kentucky. The plant
design calls for the production of 0.7 percent fuel oil from 3.0
percent coal. The three-phase project will cover plant design, con-
struction, and operation, respectively. Under phase one HRI is complet-

ing testing at Trenton, New Jersey and gathering data for environmental,

technical, and economic assessment. Fluor Engineers and constructors
has been selected as design contractor.

Project cost $8.1 million for phase one

The linked vertical well process being developed at Hanna, Wyo. is in
the second phase of experimentation (air blown) and is directed at
the gasification of coal seams between 15 and 50 feet thick. This
involves the linkage of well bores by reverse combustion followed

by gasification by forward combustion. A seam sweep test is planned
for early 1976.

The LLL packed bed process is being developed for the gasification of coal

STATUS

Pilot piant in
design stage

Field Experiments
underway

Field work underway

seams greater than 50 ft. thick and at depths greater than 500 ft. Chemical

explosives are used to fracture the reaction zone. Gas collection is
from the bottom of the reaction zone with oxygen/steam injected towards
the top to sustain combustion and gasification. Field work for the
first experiment has begun at a site on Hoe Creek, 25 miles southwest
of Gillette, Wyoming. Preliminary gasification run set for Dec. '75.

Project cost  ERDA funding at $3.3 million for FY'75.

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, Pennsyivania.

Project cost $6.57 million.

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

Project cost - a five-year, $3.4 million contract.

ORNL is conducting hydrogasification bench scale studies with a con-
tinuous 10 1b/hr fluid bed reactor to determine optimum reactor de-

sign and reaction conditions. Other projects include: catalyst de-

velopment, petrographic studies, and laboratory support to Lawrence

Livermore Laboratory's underground coal gasification project.

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

Project cost  $28 million contract to continue until 1976.

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

Project cost $3 million.

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.

Study in progress

PDU tests underway

Active

Operational

Studies in progress

Active
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STATUS OF SYNFUELS PROJECTS

PRINCIPALS

ERDA/Fossil Energy
sponsor, Rockwell
International Corp.,
Northeast Utilities
Service Lo.
Contractor

ERDA/Fossil Energy -

Sponsor, Rockwell Inter-
national Corp. Rocketdyne

Division - Contractor

ERDA/Fossil Energy
Sponsor, University
of Utah  Contractor

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

Exxon Corporation

General Electric Company
Sponsor and I[nvestigator

(Gasifier), Electric
Power Research Inst.
Sponsor (Operation and
Extrusion R&D}

Gulf Research and
Development

Institute of Gas Tech-
nology and Ralph M,
Parsons Co.

B-12

Underlining denotes changes since September 1975 issue.

PROJECT DESCRIPTION

Pilot plant
low-BTU gas from
coal

Design and evaluation

DETAILS

Rockwell to design, build and operate a 5 TPH plant to test molten
sodijum carbonate process for low-BTU gas production for power gener-
ation. The system will operate at 1800°F and 10 atm. and will include
salt regeneration and sulfur recovery units. The pilot plant will

be located at Connecticut Light and Power Company's Norwalk Harbor
Generating Station. Forty-month program to obtain scale-up data and
investigate air pollution emission control characteristics.

Project cost - $6.9 million

Rockwell International Corp. to develop coal liquefaction process by

Study - Liquid products

direct hydrogenation using the Rocketdyne process. Technique involves

from coal

Bench scale
process evaluation,
SNG and liquid
products from coal

Process development
plant  Tow-BTU gas
from coal

Pilot plant
liquid products
from coal

Pilot Plant
Low-BTU gas from coal
GEGAS-D Project

Pilot plant

1iquid products

from coal, catalytic
coal liquefaction

Pilot plant -
Tow-BTU gas from
coal, U-Gas project

mixing and conditioning of two streams, cocal and hydrogen, a]mqst_
jnstantaneously. Conversion process forms light hydrocarbon liquids
and gases and prevents breakdown of larger, complex molecules.

STATUS
Plant design underway

studies in progress

Project to

consist of low flow testing followed by design and fabrication of large-

scale reactor for demonstration purposes. Rocketdyne process originally
developed for propellant injection in 1iquid fuel rocket engines.

Project Cost - $1 miliion.

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

Project cost  $2.6 million

The project will involve a six-phase development. First is a 1200 1b/hr
process development plant supported by laboratory investigations to con-
firm operational data received from the PDU. This will be followed by
building and operating a five-ton/hr pilot plant.

Active

PDU tests active

A 50 ton/hr power plant

will then be built and operated by Public Service Indiana at their Dresser

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

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

Project cost

A two-phase research program is underway to develop a coal liguefaction
process with the first phase being design and the second being construc-
tion and operation of a 300 TPD pilot plant. A companion project by
Exxon to develop a coal gasification process was postponed in November
1974.

$10 million
$145 million

Phase one
Phase two

Project cost

The construction and erection of a one TPH, 23 atmosphere fixed bed gas
producer is underway in Schenectady. Checkout runs are to begin

Feb. '76. The unit is equipped to study gasification of highly caking
fuels at reduced steam/air ratios under clinkering conditions. Test
results on a wide range of coals in a 50 pound per hour atmospheric
gasifier provided many of the design bases. Coal extrusion feeding and
tar balances are to be developed on GEGAS-D. Plans are underway to
ultimately have this facility supply gas to gas cleaning, combustion
and combustion gas apparatus. The goal is to provide design bases for
an integrated coal-fired gas turbine combined cycle.

Project cost undetermined.

In the CCL Process slurried coal plus hydrogen at 2,000-4,000 psi passes
over a catalyst to yield two to four barrels of low sulfur liquid fuel
per ton, depending on type of coal charged. The process is capable

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

Project cost undetermined.

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.

Active

Operational

Operational

Active



STATUS OF SYNFUELS PROJECTS

PRINCIPALS

Island Creek Coal

Co. and Garrett
Laboratories {(both
subsidiaries of
Occidental Petroleum)

Stone & Webster
Engineering Corp.
and General
Atomic Co.

Underlining denotes changes since September 1975 issue.

PROJECT DESCRIPTION DETAILS

Pilot plant Planning is underway for a 200 TPD pilot plant to convert coal to fuel
1iquid products 0il using Garrett's pyrolysis process developed to produce fuel o0il
from coal from municipal solid waste. Sponsors are being sought for a four

year program.
Project Cost  $6 million.

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

Project cost first phase estimated at $650,000 {San Diego Gas & Elec-
tric has committed $100,000.)

Swindell- Dressler Co. - Process Development Swindell-Dressler Co., with Technology Application Service Corp., is
Sponsor, Technology Unit - Medium BTU working on a program to develop the Plasma Arc Torch Process on a
Application Service gas from coal subcommercial scale. Process would involve passing coal in a gas

Corp. - Contractor

Texas Utilities
Services, Inc.

Universal 0il
Products

University of Texas
at Austin, National
Science Foundation,
Texas Utilities Ser-
vice Co., Continental
0i1 Co. and Mobil 01l
Corp.

Wheelabrator-Frye Inc.

such as argon or hydrogen, in an anerobic environment, through an
electric arc, which would generate a plasma flame 15,000°F-100,00°F,
instantaneously gasifying the coal. High quality product gas would be
methanated to achieve pipeline quality. Swindell-Dressier Co. is con-
tacting several electric and gas utility companies about development

of the project.

Project cost - undetermined.

Underground gasi- Texas Utilities Services Inc., an affiliate of Dallas Power and Light
fication of Texas Company, Texas Electric Service Company and Texas Power and Light
lignite Company, has purchased (through the Resource Sciences Corp., Tulsa,

Okla.) underground gasification technology developed in the Soviet
Union to determine the feasibility of gasifying deep lignite deposits
in east Texas. A pilot plant is scheduled for operation in 1976 for
gasification of lignite below 150 feet.

Project cost - $2 million (process licensing).

Pilot plant High temperature and pressure hydrosolvation process producing four
liquid products barrels of low-ash/low-sulfur syncrude per ton. Des Plaines, I1linois
from coal pilot plant to be enlarged.

Underground gasi- In situ gasification to recover energy content of Texas lignite, which
fication of Texas has now been estimated to be 100 billion tons below stripping depth.
lignite Development of physical properties for lignite and overburden, and

analysis of economics, environmental effects, subsidence, reaction
kinetics, heat-transfer, low-BTU gas utilization, Tignite geology

are underway. Physical models will be developed from laboratory data
and scaled-up for application to field test. High lignite permeability
and reactivity favor economics. Two candidate field test sites will be
selected in 1975.

Demonstration plant Wheelabrator-Frye is studying the feasibility of a 1000 TPD plant to

solvent refined coal produce low sulfur/lTow ash coal using Gulf Qil's SRC process. The
plant will provide fuel for power generation in Southern Company's
system. The plant may be scaled to commerical capacity.

Project cost  estimated between $70-100 million.

STATUS

Active

Active

Under Development

Active

Active

Preliminary studies

underway

Plant design has
begun






COMING EVENTS

NOVEMBER 30 - DECEMBER 5, 1975, MEXICO CITY -- The First Chemical Congress of the North
American Continent. For more information write Chemical Congress-Mexico, c/o American
Chemical Society, 1155 16th Street, N.W., Washington, D. C. 20036.

DECEMBER 1-4, 1975, NEW YORK CITY -- Exposition of the Chemical Industries at the Coliseum.
For additional information, write the AIChE, 345 East 47th Street, New York, New York
10017.

JANUARY 12-16, 1976, DUSSELDORF, GERMANY -- Symposium on Gasification and Liquefaction of
Coal. For more information, write Mr. H. Giesel, Gesamtverband des Deutschen Steinkohlen-
Bergbaus, Friedrichstrasse 1, D-4300 Essen, Federal Republic of Germany.

FEBRUARY 22-26, 1976, LAS VEGAS, NEVADA -- 105th Annual A.I.M.E. Meeting. For additional
information, contact the A.I.M.E., 345 East 47th Street, New York, New York 10017.

MARCH 25-27, 1976, SANTA MARIA, CALIFORNIA -- A Symposium on Alternate Fuel Resources will
be sponsored by the American Institute of Aeronautics and Astronautics. One of the
sessions will be devoted to R § D in synthetic fuels. For more information, write Dr.
F. J. Hendel, Professor (Propulsion and Fuels), School of Engineering and Technology,
California Polytechnic State University, San Luis Obispo, California 93407.

APRIL 13-14, 1976, CHICAGO -- The fifth Mineral Waste Symppsium will be cosponsored by
the U.S. Bureau of Mines and the IIT Research Institute. For additional information,
write S. A. Bortz, IITRI, 10 West 35th Street, Chicago, Illinois 60616.

APRIL 21-24, 1976, SAN FRANCISCO -- Fifty-First Annual Meeting of the Pacific Sections of
the American Association of Petroleum Geologists, the Society of Economic Paleontologists
and Mineralogists, and the Society of Exploration Geophysicists. For additional infor-
mation, write Bob Blaisdell, Standard 0il of California, Box 3862, San Francisco,
California 94119.

MAY 17-21, 1976, TULSA, OKLAHOMA -- International Petroleum Exposition and Congress. For
additional information write the IPEGC, Inc., Box 4804, Tulsa, Oklahoma 74104. The
following are among the papers to be presented:

"Processing Problems of Synthetic 0il Derived from Shale,'" Art Corrigan, Great
Western Refinery.

'""Coal Gasification," Dr. Henry R. Linden, President, Institute of Gas Technology.
""0il Shale'" Henry Pforzheimer, Program Director, Paraho Oil Shale Demonstration, Inc.
""Coals to Liquid Fuels,'" Erich H. Reichl, President, Conoco Coal Development Company.
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RECENT PUBLICATIONS
GENERAL INTEREST

"A Listing of Prepared, Planned or Under-Construction Energy Projects in Federal Region
VII," a report to tre USBM Committee on Energy and Environment of the Denver Federal
Executive Board by the Subcommittee to Expedite Energy Development, 1975.

*Anderson, J. J., et al, "A Summary of Reserve and Resource Data on Coal, Uranium, and
0il Shale in the States of Michigan, Ohio, Kentucky, Tennessee, West Virginia, North
Dakotz, South Dakota, Montana, Wyoming, Colorado, and Utah," 12 May 1975. Prepared for
the American Petroleum Institute. For more information, write the author at 7578 Skyview
Drive, Kent, Ohio 44240.

Beychok, M. R., '"Process and Environmental Technology for Producing SNG and Liquid Fuels,"
May 1975, EPA-660/2-75-011. For more information, write F. M., Pfeffer, Robert S. Kerr
Environmental Research Laboratory, National Environmental Research Center, Ada, Oklahoma
74820. Copies are available from the Superintendent of Documents, Government Printing
Office, Washington, D. C. 20402.

Burke, D. P., "Methanol," Chemical Week, Volume 117, No. 13, September 25, 1975, pages
33-42.

Carlson, J., "Energy Minerals: An A-sessment of the Current Situation," presented at
the Rocky Mountain Energy Minerals Conference of the U.S. -Bureau of Land Management,
Billings, October 1975.

Continental 0il Company, "Outlook: 1975 and Beyond," a presentation to security analysts,
May 13, 1975.

Doig, K., "Energy Independence: Will We Get There From Here?" presented at the Rocky
Mountain Energy Minerals Conference of the U.S. Bureau of Land Management, Billings,
October 1975.

Elliott, T., "Canada's Mineral Industry: Will it be Destroyed by Socialist Economic
Ideology?'", presented at the Rocky Mountain Energy Minerals Conference of the USBLM,
Billings, October 1975.

Federation of Rocky Mountain States, "Energy Development in the Rocky Mountain Region:
Goals and Concerns," 1975. Copies are available at $2.50 from the FRMS, Inc., 2480 West
26th Avenue, Suite 300-B, Denver, Colorado 80211.

"Fossil Fuel and Advanced Systems Division,' report FF-3 by the Electric Power Research
Institute, 1975. Contains brief reports on stacks vs. scrubbers, fossil fuel gasification,
liquefaction, and environmental control.

Hansen, D. C., "Water Resources Planning Related to New Energy Development in the Upper
Colorado River Basin,' presented at the ASCE Annual Meeting, Denver, Colorado, November
1975.

Horton, J., "Energy and the Environment,' presented at the Rocky Mountain Energy Minerals
Conference of the U.S. Bureau of Land Management, Billings, October 1975.

Judge, T. L., "Producing Energy Minerals in Montana,' presented at the Rocky Mountain

Energy Minerals Conference of the U.S. Bureau of Land Management, Billings, October
1975.
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Klein, M., "What Are the Prospects for Breakthroughs in Fossil Fuels,' 1975. Paper pre-
sented at the Fourth Annual International Pollution Engineering Congress, October 1975.
For more information, write Milton Klein, The Mitre Corporation, 1820 Dolly Madison
Boulevard, McLean, Virginia 22101.

*Montana Geological Society, "Energy Resources of Montana," June 1975. Copies are avail-
able from the Montana Geological Society, Billings, Montana 59103, at $19 each.

Mungen, R., '"Present Technology for Shale 0il and Tar Sands Recovery,' November 1975.
Paper presented in Easton, Maryland, at the Engineering Foundation Conference on the
Role of Microorganisms in the Recovery of 0il. For additional information, write
Engineering Foundation, United Engineering Center, 345 East 47th Street, New York, New
York 10017.

Radosevich, Dr. G., et al, "Colorado Water Laws: A Compilation of Statutes, Regulations,
Compacts, and Selected Cases," 1975. Copies are available at $20 from the Center for
Economic Education, Department of Economics, Colorado State University, Fort Collins,
Colorado 80525.

Resource Planning Associates, "Energy Supply/Demand Alternatives for the Appalachian
Region, Executive Summary," EQ 4AC-022, March 1975, prepared for the National Science
Foundation. Copies are available at $4.75 from the National Technical Information
Service, Springfield, Virginia 22151.

Rope, R., et al, "Energy Conservation Waste Utilization Research and Development Plan,"
report number MTR-3063 by the Mitre Corporation for the Energy Research and Development
Administration, 1975, 189 pages.

Roth, P. M., et al, "An Examination of the Accuracy and Adequacy of Air Quality Models
and Monitoring Data for Use in Assessing the Impact of EPA Significant Deterioration
Regulations on Energy Developments,'" 8 August 1975. Report prepared by Systems
Applications, Inc., and Rockwell International for Greenfield, Attaway, and Tyler, Inc.,
as EF75-58R under contract to the American Petroleum Institute. For more information,
write the API, 1801 K Street, N.W., Washington, D. C. 20006.

Schultz, H., and Walker, F. E., "Characterizing Combustible Portions of Urban Refuse
for Potential Use as Fuel," USBM Report of Investigations No. 8044, 1975. Copies are
available from the Superintendent of Documents, Government Printing Office, Washington,
D. C. 20402.

"Solid Fuel Chemistry,' Journal published by the Academy of Sciences of the USSR. For
information on English translations from the Alberton Press, Inc., 150 Fifth Avenue, New
York, 10011. The annual subscription is $145.00 for six issues.

"The Petroleum Industry: A Report on Corporate and Industry Structure and Ownership,"
report prepared for the Federal Energy Administration by R. Shriver Associates. Copies
are available at $10.50 each for Part 1 and Part 2 from FEA, Washington, D. C.

"Transactions of the 9th World Energy Conference' held in Detroit in September 1974.
Contact the National Committee of the World Energy Conference, 345 East 47th Street,

New York.

U.S. Forest Service, '"Anatomy of a Mine -- From Prospect to Production,'" 1975. Prepared

under the SEAM Program. For more information, write the USFS Intermountain Region, 324
25th Street, Odgen, Utah 84401.
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*Vaughan, B. E., et al, "Review of Potential Impact on Health and Environmental Quality
from Metals Entering the Environment as the Result of Coal Utilization,'" August 1975,
a Battelle Energy Program Report. Copies are available from the Director, Battelle
Energy Program, 505 King Avenue,; Columbus, Ohio 43201.

"World Directory of National Earth-Science Agencies,'" USGS Circular 716, 1975. Com-
piled by A. L. Falk and R. L. Miller. Free copies are available from the USGS, National
Center, Reston, Virginia 22092.

GENERAL - PATENTS

Chevron Research Company, U.S. Patent 3,874,116, 'Synthesis Gas Manufacture.'" This is a
process for producing synthesis gas from solid waste materials, most preferably solid
municipal waste. The synthesis gas is produced under substantially endothermic gasifi-
cation conditions, which comprise (a) feeding an organic material, containing hydrogen
and at least 10 weight percent oxygen and containing less than 5 weight percent sulfur,
to a reaction zone; (b) feeding steam to the reaction zone; and (c) contacting the steam
with the organic feed material in the reaction zone at a temperature between about 500°
and 1,600°F.

OIL SHALE

Appledorn, C. R. (CER Geonuclear Corp.), '"Rio Blanco Massive Hydraulic Fracture Project,"
presented at the ERDA Symposium on Enhanced 0il & Gas Reeovery, Tulsa, Oklahoma, September
1975.

Beard, T. N., and Smith, J. W., "In-Place Recovery of Multiple Products from Colorado's
Saline Mineral-Bearing Piceance Basin,'" presented at the 68th Annual Meeting of AIChE,
Los Angeles, November 1975.

Blum, J. R., "0il Shale/Wildlife -- What's It All About?", presented at the Environmental
0il Shale Symposium, Colorado School of Mines, Golden, 1975.

Carpenter, H. C., "Fracturing Oil Shale for In Situ Retorting Experiments,' presented
at the 68th Annual Meeting in AIChE, Los Angeles, November 1975.

Cresswell, G., "Quality Assurance for Meteorological and Air Quality Studies in Support
of the Rio Blanco 0il Shale Project,'" presented at the Environmental Oil Shale Symposium,
Colorado School of Mines, Golden, 1975.

Danielson, J. A., "Colorado Water Resources and Colorado Law: Constraints to 0Oil Shale
Development?'" Presented at the ASCE Annual Meeting, Denver, Colorado, November 1975.

Doctor, L., "Combustion of 0il Shale Carbon Residue,'" presented at the 68th Annual Meet-
ing of AIChE, Los Angeles, November 1975.

French, G. B., '"The Meeting Between Man & Nature - Oxy's Way,'" presented at the Fall Meet-
ing of the SME of AIME, Salt Lake City, September 1975.

Gash, R., "Gathering Terrestrial Baseline Data in a Prepared Oil Shale Development Area,"
presented at the Environmental 0il Shale Symposium, Colorado School of Mines, Golden,
1975.
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*Gash, R., et al, "Environmental Evaluations of Proposed Disposal Sites, Tract C-a, Rio
Blanco 0il Shale Project,'" a report by Gulf 0il Corporation and Standard 0Oil Company
(Indiana).

*Golder Associates, "A Study of Costs of Producing In Situ Retorts in 0il Shale by Con-
ventional Mining Methods,'" October 1975. For additional information, write Laurich
Kennedy Associates, Inc., 577 Industry Drive, Seattle, Washington 98188. Copies are
available at $5.75 from the National Technical Information Service, Springfield,
Virginia 22151.

*Harmston, G., "Utah Policy in 0il Shale Development,' presented at the Environmental 0il
Shale Symposium, Colorado School of Mines, Golden, 1975.

Hart, D., '"Majors Support Utah Modified In Situ Planning,'" in Western Oil Reporter,
August 1975, page 59.

Ivory, T. M., "Some Autecological Relationships of Algae in the Piceance Creek Basin,"
presented at the Environmental 0il Shale Symposium, Colorado School of Mines, Golden,
1975.

*Jackson, L. P., "Characteristics and Possible Roles of Various Waters Significgnt to
In-Situ 0il Shale Processing,'" presented at the Environmental 0il Shale Symposium,
Colorado School of Mines, Golden, October 1975.

Kissell, F. N., "The Potential Hazards of Methane Gas in 0il Shale Mines," presented at
the Environmental 0il Shale Symposium, Colorado School of Mines, Golden, 1975.

Kross, B. C., "A Review of Announced 0il Shale Developments in Colorado and Utah,"
presented at the 68th Annual Meeting of AIChE, Los Angeles, November 1975.

Legatski, M. W., "Prediction of Air Quality Impacts for a Commercial Shale 0il Complex,"
presented at the 68th Annual Meeting of AIChE, Los Angeles, November 1975.

*Lipman, S., "Union 0il Company Revegetation Studies,'" presented at the Environmental 0il
Shale Symposium, Colorado School of Mines, Golden, 1975.

Mannion, L. E., "Wyoming Trona-Greatest Source of Natural Soda Ash,' presented at the
Fall Meeting of the SME of AIME, Salt Lake City, September 1975. Discusses origin of
trona within the Green River oil shale formation.

Martin, S. G., and McGuire, R. J., "Environmental Assessment Studies for 0il Shale De-

velopment in Western Colorado,' presented at the 68th Annual Meeting of AIChE, Los Angeles,
November 1975.

McCarthy, H. E., '"Development of the Modified In Situ 0il Shale Process,'" presented at
the 68th Annual Meeting of AIChE, Los Angeles, November 1975.

Meyers, L., "Adequacy of Regional Atmospheric Data for Specific Predictive Purposes in
the Piceance Creek Basin,' presented at the Environmental 0il Shale Symposium, Colorado
School of Mines, Golden, 1975.

Milam, C. J., "The Art of Drilling Oil Shale," presented at the Fall Meeting of the SME
of AIME, Salt Lake City, September 1975.

Musgrove, C., "Considerations in Monitoring Low Level Air Quality Parameters,'" presented
at the Environmental 0il Shale Symposium, Colorado School of Mines, Golden, 1975.
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Neal, L. G., et al, "An Evaluation of Wastewater Control Technologies Available for Pro-
cessing of 0il Shale," presented at the 68th Annual Meeting of AIChE, Los Angeles,
November 1975. *

Nelson, R., "Meteorological Dispersion Potential in the Piceance Creek Basin,'" presented
at the Environmental 0il Shale Symposium, Colorado School of Mines, Golden, 1975.

Novak, Alys, "Coming To Terms With Net Energy," Shale Country, August 1975, page
4-6.

Olson, A. P., '"Archaeological Investigation and Mitigation in the Three Corners Region,"
presented at the 0il Shale Environmental Symposium, Colorado School of Mines, Golden,
1975.

Perrini, E. M., "0il From Shale and Tar Sands, 1975,' Chemical Technology Review No. 51.
Copies are available at $36 from Noyes Data Corporation, Mill Road at Grand Avenue, Park
Ridge, New Jersey 07656.

Pforzheimer, H., '"The Paraho 0il Shale Demonstration,' presented at the 68th Annual
Meeting of AIChE, Los Angeles, November 1975,

Philip, R. P., "Early Stage Formation and Structure of Kerogenlike Material in Recent
Sediments," presented at the ACS/Society for Applied Spectroscopy 1975 Pacific Conference
on Chemistry and Spectroscopy, Los Angeles, October, 1975.

*Robinson, W. F., and Cummins, J. J., "An 0il Shale Conversion Process Using Carbon Mono-
xide and Water,'" ERDA Technical Progress Report 75/1, 1975, 14 pages.

Ruskin, A. M., and Phillips, J. R., "Environmental Studies as a Project Planning Tool,"
presented at the 68th Annual Meeting of the AIChE, Los Angeles, November 1975. Examples
are presented of studies being conducted for Occidental Petroleum Corporation in situ
0oil shale process.

Schmidt-Collerus, J., "Problems of Carcinogenicity in By-Products of Shale in Synthetic
Fuels Production,'" presented at the Environmental 0il Shale Symposium, Colorado School
of Mines, Golden, Colorado, October 1975.

Schulman, B. L., '"Shale Matrix Plays Important Role in Energy From Oil Shale.'" presented
at the 68th Annual Meeting of AIChE, Los Angeles, November 1975.

*Sherman, H., "Colorado's Policy in 0il Shale Development,' presented at the Environmental
0il Shale Symposium, Colorado School of Mines, Golden, October 1975.

Spence, H. M., '"Shale 0il: The Economics of Environmental Protection,'" presented at the
21st Annual Rocky Mountain Mineral Law Institute, Rapid City, South Dakota, July
1975.

States, J. B., "Quantitative Baseline Definition for Terrestrial Ecosystems at 0il Shale
Tract C-a,'" presented at the Environmental Oil Shale Symposium, Colorado School of Mines,
Golden, October 1975.

Trepp, D. W., "Mining of 0il Shale Commercially by Room and Pillar Method,'" presented
at the Fall Meeting of the SME of AIME, Salt Lake City, September 1975.

*"Will Shale Yield Chemicals Before 0il,' Chemical Week, August 20, 1975, page 37.
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Winsor, D., "Endangered Species -- Their Importance to 0il Shale Development,' presented
at the Environmental 0il Shale Symposium, Golden, Colorado, 1975.

Yen, T. F., "Current Status of Microbial Shale 0il Recovery," November 1975. Paper pre-
sented in Easton, Maryland, at the Engineering Foundation Conference on the Role of
Microorganisms in the Recovery of Oil. For additional information, write Engineering
Foundation, United Engineering Center, 345 East 47th Street, New York, New York

10017.

OIL SHALE - PATENTS

*Atlantic Richfield Company, U.S. Patent 3,876,533, "Guard Bed System for Removing
Contaminants From Synthetic 0il."

Shell 0il Company, U.S. Patent 3,894,769, '"Recovering Oil From a Subterranean Carbonaceous
Formation.'" Described is a process for recovering oil from oil shale which comprises
injecting a fluid such as steam into contact with finely-divided, unconsolidated, solid
particles in a rubbled o0il shale chimney; withdrawing fluids from the chimney from a

point above the injection point of the fluid and adjusting the rate of fluid injection

and withdrawal so that a circulation current is established within the chimney sufficient
to suspend at least a portion of the particles in the fluids in the chimney. Preferably
the current upflow is extended radially by increasing the permeability at the base of

the chimney over a wide area.

OIL SANDS

"Alberta 0il and Gas Industry Annual and Cumulative Statistics-1974," Report No. ERCB
75-17 by the Alberta Energy Resources Conservation Board, 603-6th Avenue, S.W., Calgary,
Alberta T2P 0T4 Canada.

Ali, L. H., "Studies on the Ageing Phenomenon of Tar Sand,'" Fuel, Vol. 54, Number 3,
July 1975, page 223.

Berkowitz, N., and Speight, J. G., "The 0il Sands of Alberta," Fuel, Vol. 54, Number 3,
July 1975, page 138-149.

Cupps, C. Q., "Field Experiment of In Situ 0il Recovery From a Utah Tar Sand by Reverse
Combustion,' presented at the 68th Annual Meeting of AIChE, Los Angeles, November
1975.

George, A. E., et al, "The Effect of Thermal Hydrocracking on Hydrocarbon-Type and
Sulphur Compound Distribution in Athabasca Bitumen.' Paper to be presented at the First
Chemical Congress of the North American Continent in Mexico City, November 30 through
December 5, 1975. For more information, write Chemical Congress-Mexico, c/o American
Chemical Society, 1155 16th Street, N.W., Washington, D. C. 20036.

Giel, D., 'Asphalt Ridge Oil Sand Projects Moving Slowly," Western 0il Reporter, August
1975, page 54-55.

Humphreys, R. D., '"0il Recovery From Alberta 0il Sands," presented at the 68th Annual
Meeting of AIChE, Los Angeles, November 1975.

Johnson, L. A., et al, "Properties of Utah Tar Sands -- Asphalt Wash Area, P. R. Spring
Deposit," USBM Report of Investigations 8030, 1975.

Lowe, R. M., "The Asphalt Ridge Tar Sands Deposits,' presented at the 68th Annual Meeting
of AIChE, Los Angeles, November 1975.

*Reviewed in this issue.

D-6



Moschopedis, S. E., and Speight, J. G., "Air Blowing of Athabasca Bitumen." Paper to be
presented at the First Chemical Congress of the North American Continent in Mexico City,
November 30 through December 5, 1975. Tor more information, write Chemical Congress-
Mexico, c/o American Chemical Society, 1155 16th Street, N.W., Washington, D. C.

20036.

Moschopedis, S. E., and Speight, J. G., "Oxidation of (Athabasca) Bitumen,' Fuel, Vol.
54, Number 3, July 1975, pages 210-212.

Nandi, B. N., and others, '"Coke Formation During Simultaneous Hydrocracking of Bitumen and
Hydrogenation of Coal,'" Fuel, Vol. 54, Number 3, July 1975, pages 197-200.

Oblad, A. G., "Recovery of Bitumen From Oii Impregnated Sandstone Deposits of Utah,"
presented at the 68th Annual Meeting of AIChE, Los Angeles, November 1975.

*Peterson, P. R., "Lithologic Logs and Correlation of Coreholes -- P. R. Spring and
Hill Creek 0il - Impregnated Sandstone Deposits, Uintah County, Utah.'" Utah Geological
and Mineral Survey Report of Irvestigations No. 100, 1975.

* "Reserves of Crude 0il, Gas, Natural Gas Liquids and Sulfur -- Province of Alberta,"
report number ERCB 75-18 of the Alberta Energy Resources Conservation Board, 1975.

*Ritzma, H., "Oil-Impregnated Rock Deposits of Utah,'" Utah Geological and Mineral Survey
Map No. 33, Scale 1:1,000,000. This map updates Map No. 25 of 1968 and includes
accompanying information on estimated reserves, extracted oil analyses, origin,
bibliography, and geology of 51 deposits and potential development conflicts. Copies
are available at a cost of $1.50 from the Utah Geological & Mineral Survey, University
of Utah, 103 U.S. § M.S. Building, Salt Lake City, Utah 84112.

Ritzma, H. R., "Utah's Tar Sand Resource: Geology, Politics and Economics," presented
at the 68th Annual Meeting of AIChE, Los Angeles, November 1975.

Speight, J. G., "The Distribution of Nitrogen, Oxygen, and Sulfur in Athabasca
Asphaltenes.' Paper to be presented at the First Chemical Congress of the North American
Continent in Mexico City, November 30 through December 5, 1975. For more information,
write Chemical Congress-Mexico, c/o American Chemical Society, 1155 16th Street, N.W.,
Washington, D. C. 20036.

*

"Syncrude: Mining the Athabsaca Tar Sands,'" The Orange Disc, September-October 1975,
pages 1-7.

Terwilliger, P. L., "Fireflooding Shallow Tar Sands," presented as SPE 5568 at the 50th
Annual Fall Meeting of the SPE of AIME, Dallas, 1975.

OIL SANDS - PATENTS

*Exxon Research and Engineering Company, U.S. Patent No. 3,893,907, '"Method and Apparatus
for the Treatment of Tar Sand Froth.'" The advantages of using a disc-type centrifuge to
improve froth quality are disclosed.

*Great Canadian 0il Sands Ltd., Canadian Patent 973,500, "Freeze-Thaw Separation of
Solids From Tar Sands Extraction Effluents.' It has been found that agglomeration
followed by freezing and thawing can be applied to clay and silt containing water dis-
charges to provide a suitably-clarified water.

Jeremic, M. L., "Tar Sand," Western Miner, Volume 48, No. 9, September 1975, pages 25-31.
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*Rosenbloom, W. J., U.S. Patent 3,875,046, "Recovery of 0il From Tar Sand by an Improved
Extraction Process.'" O0il sands are mixed with hot water then screened to remove oversize.
Fine sand drops into a fluidized bed extraction vessel. Sands flow downward through a
rising stream of hot water, solvent, and steam. O0il forms as a layer at the surface of
the vessel. Sand and water are removed from the bottom of the vessel.

*Texaco, Inc., U.S. Patent 3,874,452, "Recovery of Viscous Petroleum From Asphaltic -
Petroleum - Containing Formations Such as Tar Sands Deposits." This concerns a method
for recoverying hydrocarbon materials from tar sand deposits utilizing a combined in
situ deasphalting process with in situ combustion.

COAL

Abrams, R. N., "Balance of Plant Engineering for Coal Gasification Systems,'" AIChE Paper
No. 23e presented at the 68th Annual AIChE meeting in Los Angeles, California in November
1975. Copies are available from the American Institute of Chemical Engineers, 345 East
47th Street, New York, New York 10017.

Anderson, L. L., et al, "Clean Liquid Energy From Coal," presented at the Fall Meeting
of the SME of AIME, Salt Lake City, September 1975.

Atlantic Richfield Company, 'Mine Storage and Handling of Western Coal -- Black Thunder
Mine," presented at the Fall Meeting of the SMLC of AIME, Salt Lake City, September
1975. :

Bagge, C., '""Coal and the Public Lands," presented at the Rocky Mountain Energy Minerals
Conference of the U.S. Bureau of Land Management, Billings, October 1975.

Bagge, C. E., "Economic Viability of Synthetic Fuels From Coal," presented at the
Financial Times' World Coal Conference, London, September 1975.

*Baria, D. N., "Evaluation of Gasification and Liquefaction Processes Using North Dakota
Lignite," a report by The Engineering Experiment Station, University of North Dakota,
Grand Forks, North Dakota, 1975.

Batchelor, J. D., and Shih, C., "Solid-Liquid Separation in Coal-Liquefaction Processes,"
AIChE Paper No. 41d presented at the 68th Annual AIChE meeting in Los Angeles, California
in November 1975. Copies are available from the American Institute of Chemical Engineers,
345 East 47th Street, New York, New York 10017.

Bauer, A.,"Reclamation of Surface-Mined Lands on the Northern Great Plains," presented
at the Fall Meeting of the SME of AIME, Salt Lake City, September 1975.

Brandenburg, C. F., "Interpretation of Chemical and Physical Measurements From an In Situ
Coal Gasification Experiment," presented as SPE 5654 at the 50th Annual Fall Meeting of
SPE of AIME, Dallas, September 1975.

Busch, R. A., et al, "Physical Property Data on Fine Coal Refuse," USBM Report of In-
vestigations 8062/1975, prepared at the Spokane Mining Research Center. Copies are avail-
able from the USBM, 4800 Forbes Avenue, Pittsburgh, Pennsylvania 15213.

Canadian Conference on Coal, sponsored by the Coal Association of Canada and the Department
of Energy, Mines, and Resources, was held in Vancouver, B.C. on September 21-23, 1975.
The program consisted of the following two panel discussions:

The Energy Crisis, What Role Will Coal Play?

Constraints on Coal Production, Delivery and Utilization, and Possible Solutions.

*Reviewed in this issue.
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Clyde, E. W., "Coal Mining, Development and Processing - The Associated Water Problems,"
presented at the 21st Annual Rocky Mountain Mineral Law Institute, Rapid City, South
Dakota, July 1975.

*1"Coal Development Information Packet -- Supplement I," prepared by the Montana Energy
Advisory Council, Lt. Governor Bill Christiansen, Chairman, 1975.

Coates, R. L., "Gasification of Pulverized Coal and Char with Oxygen and Steam in a
pressurized Suspension Combustor,' presented at the 68th Annual AIChE meeting in Los
Angeles, California in November 1975. Copies are available from the American Institute
of Chemical Engineers, 345 East 47th Street, New York, New York 10017.

Codney, L. E., et a1, "Experiences in Transportation of Dried Low-Rank Western Coal
presented at the Fall Meeting of SME of AIME, Salt Lake City, September 1975.

College of Engineering, Washington State University, "Development of a Process for
Producing an Ashless, Low-Sulfur Fuel From Coal," OCR R & D Report No. 53, Interim
Report No. 10, Vol. IV, Part 2, An Annotated Bibliography on Mineral Fiber Production
From Coal Mineral.

College of Engineering, Washington State University, '"Development of a Process for
Producing an Ashless, Low-Sulfur Fuel From Coal," OCR R & D Report No. 53, Interim
Report No. 11, Vol. VI, Part 3, Products From Coal Minerals.

College of Engineering, Washington State University, 'Development of a Process for
Producing an Ashless, Low-Sulfur Fuel From Coal,'" OCR R & D Report No. 53, Interim
Report No. 12, Volume IV, Part 4, Sulfur Removal From Coal Minerals.

College of Engineering, Washington State University, 'Development of a Process for
Producing an Ashless, Low-Sulfur Fuel From Coal,'" OCR R & D Report No. 53, Interim
Report No. 13, Volume IV, Part 5, Developmental and Rate Studies in Processing of
Coal Minerals.

Currie, J. W., and Braun, D. J., '"The Potential for Producing and Marketing Portable
Fuels from Coal for the Transportation Sector,'" June 1975. Prepared as a Battelle
Energy Program Technical Note. For more information, write Battelle Pacific North-
west Laboratories, Richland, Washington 99352.

Damen, E. L., et al, "Engineering Aspects of Using Coal for Combustion Gasification,
and Liquefaction,'" AIChE Paper No. 23d presented at the 68th Annual AIChE meeting

in Los Angeles, California in November 1975. Copies are available from the American
Institute of Chemical Engineers, 345 East 47th Street, New York, New York 10017.

*Denver Research Institute, '"The Social, Economic and Land-Use Impacts of a Fort Union
Coal Proczcssing Complex,' ERDA R & D Report No. 103, Interim Report No. 1. Copies are
available at $5.45 as NTIS No. FE-1526-T1 from National Technical Information Service,
Springfield, Virginia 22161.

*"Development of a Process for Producing an Ashless, Low-Sulfur Fuel from Coal,'" ERDA

R & D Report #53, Interim Report No. 8, Volume II - Laboratory Studies, Part 2,
Continuous Reactor Experiments Using Petroleum - Derived Solvent, 1975. Copies of

this report, prepared by The Pittsburgh and Midway Coal Mining Company are available

at $7.60 as item FE-496-T1 from the National Technical Infromation Service, Springfield,
Virginia 22151.
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*'"Development of a Process for Producing an Ashless Low-Sulfur Fuel From Coal," ERDA
R & D Report No. 53, Interim Report No. 9, Volume III - Pilot Plant Development Work,
Part 2 Construction of Pilot Plant, 1975. Copies of this report, prepared by The
Pittsburgh § Midway Coal Mining Company, are available at $7.60 through NTIS, Spring-
field, Virginia, 22151, as Item FE-496-T2.

Dollar, K., "Coal Conversion Technology,'" presented at the University of Missouri/Missouri
Energy Council Conference on Energy, Rolla, October 1975.

*"Draft Environmental Impact Statement for the Proposed Kaiparowits Project," prepareq by
an Inter-agency Team for the Bureau of Land Management, U.S. Department of the Interior,
1975, 5 volumes.

Eddinger, T. R., "Pyrolysis Route to Coal Conversion,' presented at the World Coal
Conference, sponsored by the Financial Times, London, September 1975.

Edgar, T. F., "Modeling of In Situ Coal Gasification Systems,'" presented at the 68th
Annual AIChE meeting in Los Angeles, California in November 1975. Copies are available
from the American Institute of Chemical Engineers, 345 East 47th Street, New York, New
York 10017.

Edwards, R. G., "Environmental Considerations for Coal Conversion,' presented at the
NCA/BCR Coal Conference and Expo II, Louisville, 1975.

English, J. M., and Smith, J. L., "Portfolio Approach for Selection of Coal Demonstration
Plants," AIChE Paper No. 59b presented at the 68th Annual AIChE meeting in Los Angeles,
California in November 1975. Copies are available from the American Institute of
Chemical Engineers, 345 East 47th Street, New York, New York 10017.

*"Energy Resources of Montana,'" the 22nd annual publication of the Montana Geological
Society 1975. Copies are available from the Society,P.0. Box 844, Billings, Montana,
80210. The following papers which concern coal are contained in this publication:

Gwynn, T. A., "Coal and the Environment in the Western United States.'"

Matson, R. E., "Strippable Coal Deposits, Eastern Montana."

Carmichael, V. W., "The Sentinel Butte Member of the Fort Union Formation, Powder
River County, Montana."

Cooley, S. A., "Analyses of Coal and Ash From Lignites and Subbituminous Coals of
Eastern Montana."

Tudor, M. S., "Geological Exploration and Development of Coal in the Sarpy Creek
Area, Big Horn County, Montana."

Rose, J. L., "Sarpy Creek Mine, Methods of Operation."

Chadwick, R. A., et al, "Sulfur and Trace Elements in the Rosebud and McKay Coal
Seams, Colstrip Field, Montana."

Burlington Northern, Inc., Energy & Minerals Department, '"The Fort Kipp Lignite
Deposit, Northeastern Montana."

Glass, G. B., "Using Published Wyoming Coal Analyses."

Gibbs, P. Q., "Industrial Water Availability Eastern Montana."

Ennis, C. E., "Coal Solvent Refining at the Wilsonville Pilot Plant,'" presented at the
NCA/BCR Coal Conference and Expo II, Louisville, 1975.

Evans, J. M., "Recent Advances in Coal Conversion Technology," presented at the NCA/BCR
Coal Conference and Expo II, Louisville, 1975.

Farouq Ali, S. M., "A Two-Dimensional Mathematic Model of the Underground Coal Gasification

Process," presented as SPE 5653 at the 50th Annual Fall Meeting of SPE of AIME, Dallas
September 1975. ’
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Ferretti, E. J., "Coal Hydrocarbonization - A Commercial Plant Design Concept," AIChE
Paper No. 59e presented at the 68th Annual AIChE meeting in Los Angeles, California in
November 1975. Copies are available from the American Institute of Chemical Engineers,
345 East 47th Street, New York, New York 10017.

*"Final Environmental Impact Statement - Proposed Federal Coal Leasing Program,' prepared
by the U.S. Department of the Interior. Copies available at $5.20 from the Superintendent
of Documents, Government Printing Office. Stock Number 024-011-0006203.

Furlong, L. E., et al, "Coal Liquefaction by the Exxon Donor Solvent Process,' AIChE
Paper No. 41a presented at the 68th Annual AIChE meeting in Los Angeles, California in
November 1975. Copies are available from the American Institute of Chemical Engineers,
345 East 47th Street, New York, New York 10017.

Gahr, W. N., "Environmental Constraints Related to Coal Extraction in Colorado.'" Presented
at the ASCE Annual Meeting, Denver, Colorado, November 1975.

Gavalas, G. R., et al, "Experimental and Modeling Studies of Coal Pyrolysis,'" presented
at the 68th Annual AIChE meeting in Los Angeles, California in November 1975. Copies
are available from the American Institute of Chemical Engineers, 345 East 47th Street,
New York, New York 10017.

Given, P. H., and others, 'Dependence of Coal Liquefaction Behavior on Coal Characteristics,"
OCR R & D Report No. 61, Interim Report No. 9. Copies are available from the Superintendent
of Documents, Government Printing Office, Washington, D. C. An article having the same

title and by the same author appeared in Fuel magazine, Vol. 54, January 1975, and was
reviewed in the September 1975 issue of Synthetic Fuels.

Gray, J. A., "New Technical Trends in the Production of Gas From Coal,'" presented at the
Financial Times' Worid Coal Conference, London, September 1975.

Guin, J. A., and Tarrer, A. R., "Photomicrographic Studies of Coal Particle Dissolution,"
presented at the 68th Annual AIChE meeting in Los Angeles, California in November 1975.
Copies are available from the American Institute of Chemical Engineers, 345 East 47th
Street, New York, New York 10017.

*Hand, J. W., '"Drying of Western Coal," presented at the AMC 1975 Mining Convention, San
Francisco, September 1975.

Hess, M., "Fuel Grade Methanol From Coal," presented at the NCA/BCR Coal Conference and
Expo II, Louisville, 1975.

Hittman Associates, Inc., "Environmental Effects, Impacts and Issues Related to Large
Scale Coal Mining Complexes.'" ERDA R & D Report No. 101, Interim Report No. 2. Copies
are available at $7.60 as No. FE-1508-T2 from National Technical Information Service,
Springfield, Virginia 22151.

Holmes, J. M., "An Evaluation of Current Process Technology in Coal Carbonization and
Hydrocarbonization,'" AIChE Paper No. 7a presented at the 68th Annual AIChE meeting in Los
Angeles, California, November 1975. Copies are available from the American Institute

of Chemical Engineers, 345 East 47th Street, New York, New York 10017.

*Holmes, J. M., et al, "Hydrocarbonization Research Phase I Report: Review and Evaluation
of Hydrocarbonization Data," report number ORNL-TM-4835 prepared by Oak Ridge National
Laboratory for the Energy Research and Development Administration. Despite its non-
specific title, the report deals specifically with coal hydrocarbonization. Copies may
be obtained at $7.60 from the National Technical Information Service, Springfield,

Virginia 22161.

*Reviewed in this issue.



Howard, J. B., and Sarofim, A. F., "Coal Behavior Under Rapid Heating Conditions,' AIChE
Paper No. 8f presented at the 68th Annual AIChE meeting in Los Angeles, California, in
November 1975. Copies are available from the American Institute of Chemical Engineers,
345 East 47th Street, New York, New York 10017.

Huebler, J., "Gasification and Liquefaction of Coal," presented at the AMC 1975 Mining
Convention, San Francisco, September 1975.

* Hydrocarbon Research Inc., "Solvent Refining of Illinois No. 6 and Pittsburgh No. 8 Coals,"
Final Report, Volume 1, EPRI 389, June 1975. Prepared for the Electric Power Research

Institute. For additional information, write the EPRI, 3412 Hillview Avenue, Palo Alto,
California 94302.

Johnson, C. A., et al, "H-Coal Process Development," AIChE Paper No. 41lc presented at
the 68th Annual AIChE meeting in Los Angeles, California in November, 1975. Copies are

available from the American Institute of Chemical Engineers, 345 East 47th Street, New
York, New York 10017.

Jones, J. R., "The Dichomoties of Coal Supply and SO2 Control," AIChE Paper No. 26e pre-
sented at the 68th Annual AIChE meeting in Los Angeles, California in November 1975.
Copies are available from the American Institute of Chemical Engineers, 345 East 47th
Street, New York, New York 10017.

Kowalski, J. J., "Coal Analysis From Well Logs," presented as SPE 5503 at the 50th
Annual Fall Meeting of the SPE of AIME, Dallas, September 1975.

Larsen, L. W., "Alkylation Reactions of Coal and Their Structural Implications,' October
1975, paper presented at the 11th Annual Midwest Regional Meeting of the American Society.

For additional information, write the ACS, 1155 16th Street, N.W., Washington, D. C.
20036.

Le Fleur, P. P., "Trace Element Standard Reference Materials for Coal, Fly Ash, and Fuel

0i1," presented at the Fall Meeting of the SME of AIME, Salt Lake City, September,
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Lewis, R. A., "Predicting the Biological Effects of Air Pollution from Fossil Fuel
Conversion Facilities in the Northcentral Great Plains." presented at the ASCE Annual
Meeting, Denver, Colorado, November 1975.
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presented at the NCA/BCR Coal Conference Expo II, Louisville, 1975.

Luckie, P. T., "Thermal Drying of Western Coals," Presented at the Fall Meeting of the SME
of AIME, Salt Lake City, September 1975.

Maimoni, A., '"In Situ Coal Gasification,'" presented at the NCA/BCR Coal Conference and Expo
I1, Louisville, 1975.

Martin, J. R., et al, '"Coalcon's Clean Fuels from Coal Demonstration Plant,' AIChE Paper
No. 59c presented at the 68th Annual AIChE meeting in Los Angeles., California in November
1975. Copies are available from the American Institute of Chemical Engineers, 345 East
47th Street, New York, New York 10017.

Mayo, F. R., ''Some Problems in the Oxidative Degradation of Coal,'" October 1975, paper
presented at the 11th Annual Midwest Regional Meeting of the American Chemical Society.
For additional information write the ACS, 1155 16th Street, N.W., Washington, D. C.
20036.
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Naill, R. F., et al, "The Transition to Coal," Technology Review, Volume 78, No. 1,
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able at $15 from the NCA, 1130 17th Street, N.W., Washington, D. C. 20036.

National Coal Association, ''Coal Traffic Annual," July 1975. Copies are available at
$10 from the NCA, Coal Building, 1130 17th Street, N.W., Washington, D. C. 20036.

Nolden, C. C., "Rotary Tray Dryer Fills the Bill for HRI," Coal Mining and Processing,
Volume 12, No. 9, September 1975, pages 66 and 67.

Noss, S., '"Coal Conversion - A Viable Industry,'" presented at the NCA/BCR Coal Conference
and Expo II, Louisville, 1975.

O'Hara, J. B., et al, "Fischer-Tropsch Plant Design Criteria,' AIChE Paper No. 59d
presented at the 68th Annual AIChE meeting in Los Angeles, California in November 1975.
Copies are available from the American Institute of Chemic¢al Engineers, 345 East 47th
Street, New York, New York 10017.

Pastor, G. R., "Operation of the SRC Pilot Plant,'" AIChE Paper No. 41b presented at the
68th Annual AIChE meeting in Los Angeles, California in November 1975. Copies are avail-
able from the American Institute of Chemical Engineers, 345 East 47th Street, New York,
New York 10017.

Peterson, M. W., and James, D. E., "Entrained or Suspension Bed Gasification,'" AIChE
Paper No. 23c presented at the 68th Annual AIChE meeting in Los Angeles, California in
November 1975. Copies are available from the American Institute of Chemical Engineers,
345 East 47th Street, New York, New York 10017. '

Plass, H. J., Jr., "How Might Synthetic Fuels From Coal Effect the Environment?" Pre-
sented at the University of Missouri/Missouri Energy Council Conference on Energy, Rolla,
October 1975.

Powe, G. R., "Overall Economics of the Unit Train for Western Coal,' presented at the
Fall Meeting of the SME of AIME, Salt Lake City, September 1975.

'"Proceedings of the Second Annual Symposium on Coal Gasification, Liquefaction and
Utilization'" Best Prospects for Commercialization.'" Copies are available at $50 from
the Office of Continuing Education, School of Engineering, 231 Benedum Engineering
Hall, University of Pittsburgh, Pittsburgh, Pennsylvania 15261.

"Proceedings of the Sixth Synthetic Pipeline Gas Symposium," held in Chicago in 1974.
Copies are now available at $40 from A.G.A.



"Proceedings of the W. S. Tyler (Subsidiary of Combustion Engineering, Inc.) Coal Technology
Conferences," held in Pittsburgh, Charleston, St. Louis, and Denver, 1975. Papers consist
of:

Akhtar, S., "The Synthoil Process"

David H., "The Coal Market - 1975"

Drake, R. M., Jr., "Coal: Technology for Clean Fuel Applications"

Fink, J., "Status of SOp Regulations Affecting Coal Users"

Forney, A. J., "The Synthane Process: Coal to Clean Gas"

Lovell, H., "Coal Preparation'

Meyvers, R. A., "Chemical Desulfurization of Coal"

Nelson, L. C., "Water Quality Management"

Saltsman, R. D., "Results of EPA-Sponsored Programs in Sulfur Removal"

Scott, P., "Research in Coal Chemistry,'" October 1975, paper presented at tbe 11th Annual
Midwest Regional Meeting of the American Chemical Society. For additional information,
write the ACS, 1155 16th Street, N.W., Washington, D. C. 20036.

Simnick, J. J., et al, "Solubility of Hydrogen in Hydrocarbon Solvents at Coal Liquefaction
Conditions,'" AIChE Paper No. 20a presented at the 68th Annual AIChE meeting in Los Angeles,
California in November 1975. Copies are available from the American Institute of Chemical
Engineers, 345 East 47th Street, New York, New York 10017.

Skaperdas, G. T., '"Fluidization - Reactor Design for Coal Gasification,' AIChE Paper No.
23b presented at the 68th Annual AIChE meeting in Los Angeles, California in November,
1975. Copies are available from the American Institute of Chemical Engineers, 345 East
47th Street, New York, New York 10017.

Solomon, P. R., "The Evolution of Pollutants During Rapid Devolatilization of Coal,' pre-
sented at the 69th Annual AIChE meeting in Los Angeles, California in November 1975. Copies
are available from the American Institute of Chemical Enginners, 345 East 47th Street, New
York, New York 10017.

*Southern Services, Inc., "Status Report of Wilsonville Solvent Refined Coal Pilot Plant,"
Interim Report, May 1975. Prepared for the Electric Power Research Institute. For more
information write the EPRI, 3412 Hillview Avenue, Palo Alto, California 94304.

Stanbaugh, E. P., et al, "Environmentally - Acceptable Solid Fuels by Battelle Hydro-
thermal Coal Process,'" Skilling's Mining Review, July 1975 issue, pages 4-6.

Stander, A. H., "Gasoline From Coal - A Reality,'" presented at the Financial Times' World
Coal Conference, London, September 1975.

Steinberg, M., and Fallon, P., "Coal Liquefaction by Rapid Gas Phase Hydrogenation,"
presented at the 68th Annual AIChE meeting in Los Angeles, California in November 1975.
Copies are available from the American Institute of Chemical Engineers, 345 East 47th
Street, New York, New York 10017.

Sternberg, H. W., "Asphaltenes and Coal Liquefaction," October 1975, paper presented at
the 11th Annual Midwest Regional Meeting of the American Chemical Society. For additional
information, write the ACS, 1155 16th Street, N.W., Washington, D. C. 20036.

Stoller, H. M., "In Situ Instrumentation Applied to Underground Coal Gasification,"
Sandia Laboratories Report No. SAND-75-0459. Copies are available at $4 from the National
Technical Information Service, Springfield, Virginia 22151.

Thames, J. L., et al, '"Hydrology of Black Mesa Reclaimed Land," presented at the AMC
1975 Coal Convention September 1975.



'""The Expanding Soviet Coal Industry,' World Coal, Volume 1, No. 7, September 1975, pages
28-34,

*University of North Dakota Engineering Experiment Station, "Project Lignite: Premium
Fuels from Northern Great Plains Lignite," R & D Report No. 106, Interim Report No. 1,
March 1972 to September 1974. This report was prepared for the Office of Coal Research
to describe process development for solvent refined lignite design of a continuous
50 pound per hour PDU. Copies are available at $4 from the National Technical Information
Service, Springfield, Virginia 22161.

*U.S. Department of the Interior, '"Draft Environmental Statement, Proposed Inclusion of
the Missouri River Into the,National Wild and Scenic Rivers Systems,'" July 1975. Prepared
by the U.S. Bureau of Outdoor Recreation as DES 75-45.

U.S. Geological Survey, "Final Environmental Impact Statement on the Proposed Expansion
of the Belle Ayr South Strip Coal Mine, Campbell County, Wyoming,' 1975. For more in-
formation, write the USGS, Public Inquiries Office, Room 1012, Federal Building, Denver,
Colorado 80202.

Utter, D., "Oil Shale R § D - A Bureau of Mines Program,'" presented at the University
of Missouri/Missouri Energy Council Conference on Energy, Rolla, October 1975.

Vasan, S., "Alternate Desulfurization Techniques for Coal-Gasification Projects,'" pre-
sented at the NCA/BCR Coal Conference Expo II, Louisville, 1975.

Weinrich, G. N., et al, "Socioeconomic Significance of Western Coal Mining,' presented at
the Fall Meeting of the SME of AIME, Salt Lake City, September 1975.

Williams, T. T., "Water, Limiting Factor in Northern Great Plains Coal Development."
Presented at the ASCE Annual Meeting, Denver, Colorado, November 1975.

Winger, J. G., "Financing New Coal Developments," presented at the Financial Times' World
Coal Conference, London, September 1975.

Van Derwalker, J. G., "Water Requirements for Energy Development in the Upper Missouri
Basin,'" presented at the ASCE Annual Meeting, Denver, Colorado, 1975.

Zahradnik, R. L., "Coal Conversion and Utilization R & D in ERDA," presented at the Fall
Meeting of the SME of AIME, Salt Lake City, 1975.

Zahradnik, R. L., "Overview of the Government Program in Coal Conversion Research and
Development,' AIChE Paper No. 23a presented at the 68th Annual AIChE meeting in Los
Angeles, California in November 1975. Copies are available from the American Institute
of Chemical Engineers, 345 East 47th Street, New York, New York 10017.

COAL - PATENTS

Coal Industry Patents Ltd., Canadian Patent 973,826, "Extraction of Dissolution of Soluble
Materials from Coal." The patent claims to describe improvements in ''the dissolution of
coal using organic solvents to provide an extract or digest of the coal...(and) is based
on the realization that the solvent power of a solvent for carbonaceous material may be
enhanced if a cyclic activator is added to the solvent."

Colorado School of Mines Research Institute, U.S. Patent 3,891,744, '"Process for Pro-
ducing Carbon Monoxide and Hydrogen.'" By this novel process, hydrogen is produced by
oxidation of phosphorus with steam in the first step of the process. The resulting
phosphorus oxides are reduced with carbon in the second step of the process to produce
carbon monoxide and elemental phosphorus which latter is recycled to the first step.

Essentially no phosphorus is consumed.

*Reviewed in this issue.



Exxon Research and Engineering Company, U.S. Patent No. 3,870,480, '"Process and Apparatus
for the Production of Combustible Gases." Described is a fluidized bed process for making
substantially sulfur-free fuel gas from coal by gasifying the coal particles with a steam-
oxygen mixture and providing an alkaline earth metal oxide (such as Ca0) to react with

SO

.

<

Hinderliter, C. R., and Perrussel, R. E., U.S. Patent 3,884,796, "Solvent Refined Coal
Process with Retention of Coal Minerals.'" The patent describes a ''solvation process
for producing deashed solid and liquid hydrocarbonaceous fuel from coal. Raw coal is
slurred with a solvent comprising hydroaromatic compounds in contact with hydrogen 1in
a first zone to dissolve hydrocarbonaceous fuel from coal minerals by transfer of hy-
drogen from hydroaromatic solvent compounds to hydrocarbonaceous material in the coal.
The slurry is then treated with hydrogen in a second zone to replenish the solvent
with hydrogen. The process is improved by retention of coal minerals in the second
zone."

Lummus Company, U.S. Patent 3,852,182, "Coal Liquefaction.'" A method is described in
this patent in which "Insoluble material is separated from a coal liquefaction product
by use of a promoter liquid prepared from a fraction of the coal liquefaction product.
The promoter liquid is prepared from a fraction having a 5 volume percent distillation
temperature of at least 250°F, preferably at least 400°F and a 95 volume percent dis-
tillation temperature of at least 350°F, and no greater than 750°F, by hydrogenating
the fraction to raise the characterization factor thereof to at least 9.75."

Steag, AG, U.S. Patent No. 3,892,542, "Reactor for Pressure Type Gasification of Coal."
The invention concerns "a reactor for the pressure type gasification of coal, comprising
a reactor chamber between whose wall and shell enclosing the latter, a space for cooling
water flow is formed, to which space a collector mounted on the reactor is connected,
from which collector the evaporated cooling water in the form of saturated steam flows
through a steam pipe and into the reactor; a compensating tank connected to the steam
pipe, including a fall tube discharging into the cooling water jacket, and equipped with
a sensing element for the measurement of the cooling water level."

Torrax Systems Inc., Canadian Patent 966,075, '"Production of Usable Products from Waste
Material.'" This patent claims that "incineration as a method of disposal of refuse

has been found highly desirable as opposed to landfills which contaminate the land and
water and open burning which pollutes the air. High temperature incineration immediately
disposes of refuse which might provide a breeding ground for rodents and insects,

produces a residue which is inert and readily acceptable as landfill, and discharges
nonpollutant gaseous products to the atmosphere."

Universal 0il Products Company, U.S. Patent 3,867,275, '"Coal Liquefaction Process."
A process is described "for producing liquid hydrocarbonaceous products from coal
utilizing two steps of solvent extraction with different solvents. 1In the first
stage, coal is contacted, at relatively high temperature and pressure, with a heavy
hydrocarbon solvent containing a mixture of hydroaromatic hydrocarbons and saturated
aliphatic hydrocarbons in a hydroaromatics/aliphatics weight ratio between about 1:2
and about 2:1. The solid materials remaining after the first liquefaction step are
subsequently separated from the liquefied coal and the heavy solvent and the liquefied
coal from the first extraction step is recovered as a product. The solid materials
recovered from the first extraction step are solvent extracted, at relatively low
temperature and pressure, with a monocyclic aromatic hydrocarbon solvent, and the
resulting liquids are also recovered as a product.

USS Engineers and Consultants, Inc., Canadian Patent 971,897, "Coal Conversion Process."
This is a process for producing coal liquids and metallurgical grade coke from non-coking,
high-sulfur coal. Utilizing a fluid-bed vessel, coal is carbonized to produce gases,
liquids, and coal char. Metallurgical coke is produced by blending char with certain

coal liquids then carbonizing the mixture.
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FCONOMICS

CONFERENCE FOCUSES ON FINANCING WESTERN
ENERGY DEVELOPMENT

One of the better efforts so far to deal
with energy finance problems was the rccent
conference on "Financial Requirements for
Encrpy Development in the Western States:
Region" held in Albuquerque on October 29--
31. Among the most precvalent themes were:

Given realistic government policies,
the private sector can supply the
capital needed for energyv development.
Direct government financing is not the
answer since 1t must go to the same
capital markets as industry.
Government policies should be aimed

at providing a reasonably secure
financial environment for industry to
do its job.

Front-end financing for community
development 1s more a problem of timing
than capital availability. Various
federal and state policies could be
implemented to provide a solution.

Sponsored by the Western Regional
Governors' Energy Policy Office and the
State of New Mexico, the meeting drew a
relatively high-level.group of speakers
representing the energy industry, the
financial community, state and local
government, and the federal energy bu-
reaucracy.

FEA Administrator Frank Zarb offered
little basis for complacency about the
energy situation. He noted that two years
after the oil embargo:

U.S. dependence on imported oil has
risen by three percent despite curtail-
ed consumption due to the recession

and conscrvation efforts.

Dependence on OPEC oil has increased
from 49 to 60 percent total imports.
Cost to the U.S. of imported oil has
more than tripled to $27 bhillion per
year.

Financing Energy Development

One of the most stimulating papers of
the conference was '""Capital Requirements
for Energy Development in the Western
States Region'' by Dr. Irwin M. Stelzer,

CAMERON ENGINEERS, INC.

President of National bconomic Rescarch

Associates, Inc, Tn his view, capital In
the needed amounts will be forthcoming
from the private scection ¢/ rational govern-

ment policices are pursued at the national,
state, and local levels.

Stelzer noted that we face a new kind of
capital requirement, "one distinguished
from the past not so much by its magnitude
but by the size of the incremental invest-
ment unit required." In the past, a single
incremental investment unit was an oil well;
its capital could be raised at o Petroleum
Club luncheon. Today, a4 singic coal
gasification project or a single 1000 MW
nuclear power plant requires an investment
of nearly $1 billion.

He emphasized, however, that these huge
increments do not mean we must subsidize
energy growth, as proposcd by the Ford
Administration. The private sector can
perform its role, provided two basic
conditions prevail to attract the necessary
capital.

The first condition is a reasonable degree
of security of earnings. This does not
mean a guaranteed rcturn, but rather some
reasonable protection against capricious
changes in government policies. Secondly,
there must be the prospect of adequate
prices. Some form of government inter-
vention is needed to prevent continued
monopolistic manipulation of energy
prices by OPEC and to insulate domestic
energy prices from foreign predation.

While this protected price might be some-
what higher, '"'domestic consumers would be
far better served by paying that price to
domestic producers." He emphasized that
if some alternative to price protection
could provide the desired security at a
lower cost, such a method should be
pursued.

Stelzer noted that not all environmental
costs are worth avoilding. If the costs of
environmental protection exceed the benefits
to be obtained, those costs should not be
incurred. Precision of measurement is, of
course, unattainable.

Uncertainties mayv well be decided in
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tavor of environmental enhancement.  '"But
the notion that unlimited sums should be
expended to avoid killing a few fish is
silhv," Stelzer said.

Stelzer cautioned Western States not to
strive for selective independence. The
notion that this region should not cxport
its resources to other states would be
valid only if its residents were willing
to do without a host of products other
states produce.  The average Coloradoan
consumes 50 percent more gasoline annually
than any other average American. Only
onc-tfourth ot that gasoline is refined in
Colorado. '"Other states suffer the
envirvonmental impact of refineries which
provide gasoline for the Colorado citizen
to drive to the polls to vote against oil
shale development, and jet fuel for its
senators to whiz back and forth between
their hometowns and Washington for roll
call votes against strip mining,'" he said
in response to Colorado's apprehension over
impending energy development.

A Banker's Views

Walter Hoadley, Exccutive Vice President,
Bank of America, spoke on "Financing
Energy Development in the U.S." He listed
five essential elements necessary to fi-
nance massive energy development:

A clearly defined high priority goal
Broad-based public and private support
Technological feasibility

Economic and financial feasibility
Practical and convincing means to
demonstrate program progress

Hoadley noted serious shortcomings to
the view that government should step in
and take over energy development 'in the
public interest.' [Iirst, government has
to raise funds principally out of the
same private capital markets as does the
private sector. Second, the U.S. voting
public has far less confidence in the
ability of government to manage and operate
a project than they have for the private
sector. Finally, in practical terms, no
major national project can be pursued
successtully either by the public or
private sector alone because of the in-
cvitable blend of economic, social, and
political influences acting upon it.

Whilc government and the private scctor
obviously must cooperate in cnergy develop-
ment, America has no definitive public
policy designed to resolve the public-
privatce joint venture issuc. What is nced-
ed is a public policy which: (1) cncourages
the private sector to underwritc cconomic
risks with open cxpection of a rcasonable
return on the private money invested, and
(2) encourages the government to underwritc
the non-economic, cspecially the social
and political, risks of a project while
allowing no private profit on public
funds involved. Without such a policy,
Americans can expect endless confusion
and controversy as to the proper role of
the public and private sectors.

Formidable Roadblocks

Hoadley said one of the most formidable
roadblocks to cnergy development is the
unwiltingness of U.S. and foreign investors
to provide the necessary financial assist-
ance. They are reluctant becausc '"(1) they
expect government fiscal and monetary
irresponsibility in the election era ahead
to generate another period of extreme in-
flation followed by a severe downturn
worldwide--all before 1980, and (2) they
fear grcater government intervention by tax
and regulatory means into the management
of their business."

Reassurances on both of these points
are needed before massive financial support

will be provided.

Public Utility Financing Problems Noted

Ralph DeNunzio, Chairman of Kidder Pea-
body & Co., expressed confidence that large
scale energy development is possible with-
in the framework of our capital markets
and regulatory systems as we know them
today. But such financing can only come
about if federal and state regulatory
agencies establish the rate of return
necessary to attract the required capital.

He was critical of proposals to finance
energy needs by direct governmental assist-
ance in the form of grants and/or guarantees
In his view, President Ford's proposed
Energy Independence Agency would involve
all the drawbacks and inefficiences
associated with massive federal planning
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and expenditures.

Before any project can go forward, it
must mect the test of the market place.
The proper role of government bodies is
to remove many of the impediments which
stand in the way of energy resource develop-
ment. At present, a morass of bureaucratic
hurdles in such arcas as environmental,
safety, and plant siting regulations stymie
energy projects and impede financing. State
and federal governments should seek to
simplify these procedures to eliminate
as much uncertainity as possible. This
would build investor confidence and
permit 1lnvestors to assess the risks
associated with energy projects. These
actions must be accompanied by enlightened
regulation that permits recovery of the
full cost of service, including an adequate
rate of return on investment.

Regional Bank Consortium Suggested

Rawles Fulgam, President of the First
National Bank in Dallas, noted that the
energy industry has successfully intro-
duced a number of innovative financing
techniques. The consortium bank has been
one of the most successful banking innova-
tions in the internaticnal markets during
the past ten years. Usually a separate
legal entity is formed with 1ts capital
stock owned by founding banks. But there
have been problems with such arrangements.
Fulgam concluded that correspondent banks
and loan syndication networks would be
equally effective for financing Western
energy development.

Community Development Costs of Energy
Development

Edward H. Allen of the Rocky Mountain
Institute for Policy Research, summarized
the results of a recent workshop on
"Financing Infrastructure in Energy Develop-
ment Areas in the West.' His first con-
clusion was simple: capital is not getting
into public investment programs at the
times and in the amounts needed. What 1s
surprising, Allen noted, is that it should
be such a difficult problem--because so
little money would be required to overcome
it. Little, that is, compared to capital
requirements for the energy projects them-
selves. He stated that less than $5 billion

CAMERON ENGINEERS, INC.

will be required for community development
of infrastructurc in Western rural arcas
between now and 1985. Some feel only §2
billion may be needed.

Participants in the workshop agreed that
it is the consumer who shouild bcar a sub-
stantial portion of thecse financing costs.
However, coordinated cfforts of industry
and federal, state, and local government
are nceded to transfer thosc costs back to
the consumer in an cquitable manner.

Community development nccds were also
addressed by Jack Campbell, president of
the Federation of Rocky Mountain States,
and Camilla Auger of TOSCO. Campbell noted
that providing basic personal services for
450,000 to 600,000 new residents in the
Rocky Mountain arca would require a one-time
investment of $1.8 to $2.4 million based on
an estimate of about $4,000 per capita. In
addition, communities will be faced with
annual recurring operating costs of between
$400 and $800 per capita. Auger's estimate
for front-end costs is $4,500 per capita or
$27 million ($40 million including highways)
total one-time cost for a population of
6,000 resulting from a 50,000 BPD facility.
Annual maintenance costs would be $600 per
capita or about 3.6 million dollars for the
new population.

Both Campbell and Auger identified various
alternatives for financing these costs:

Increasing the state's share of mineral
leasing act royalties with increases
being used for public services.
Restructuring a federal grant in aid
programs for local and state planning.
New federal-state matching programs
for both planning and implementation.
A federal loan guarantee fund to
support loans by consortium of private
lending institutions.

Outright federal loans to state and
local governments, long-term and low
interest.

Creation of state bonding authorities
pledging present and future energy
related revenues (as in Wyoming).
Improved state severance tax Structures
(as in Montana) pledged to providing
needed public services.

Rearrangement of tax distribution
mechanisms to provide that '"dollars
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tfollow impact'.

Prepayment of taxes by energy develop-
crs.

""Social investment' tax credit to
cnergy developers.

Auger feels there are several advantages
of direct industry particlpation 1in the
provision of housing and services. First,

in contrast to new forms of taxation,
which in many cases require new legisla-
tion and are often slow to return revenues
to the area of impact, direct industry
participation can provide front-end funds
qulckly and directly to the communities
and with maximum flexibility and respon-
siveness to changing needs. Second, this
approach links socio-economic costs direct-
ly and clearly to the overall project
costs, so that the full cost and benefits
of energy development can be more clearly
assessed and forthrightly handled. Third,
the operator derives obvious practical
benefits by collaborating with local and
state governments to assure orderly
development. Direct industry involvement
is only part of the solution, of course.
The most practical overall solution might
be to provide a range of legislative
options at the state level 1involving a
balanced system of both taxation and
credits against special impact taxes for
those companies wishing to participate
directly.

# ¥ HH#
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ENVIRONMENT

API ASSESSES IMPACT OF EPA AIR QUALITY
REGULATIONS ON ENERGY DEVELOPMENT

The American Petroleum Tnstitute, Office
of the General Counsel, released a study
in August 1975 cntitled, "An Examination
ot the Accuracy and Adequacy of Air Quality
Models and Monitoring Data for Use In
Assessing the Impact of LPA Significant
Deterioration Regulations on Energy Develop-
ments'. Thc prime contractor for the
study, Greenfield, Attaway, and Tyler,
Inc., of San Rafael, California, sub-
contructed to Systems Applications, Inc.,
and Rockwell International/Air Monitoring
Center for an anlysis of available air
quality models and monitoring systems.
The study prepared for the API is a com-
prehensive review of models and monitoring
systems for predicting and measuring SO,
and TSP (total suspended particulates)
from point source emitters for purposes of
air quality mailntenance. The study pre-
sents inherent errors and imprecisions in
existing modcls and monitoring instruments.
Data generated by a common algebraic model
are presented for several proposed '"first-
new' energy development projects to ascer-
tain their compliance with EPA significant
deterioration criteria. Sece page 1-26 of
the September 1975 1ssue of Synthetic
Fuels for the status of the Clean Air Act
amendments.

The study first (chapters 1I and I1I)
presents a comprehensive review and ex-
amination of seventeen currently used (or
being validated) mathematical models for
the simulation of ailr quality. And
apprsisal of the current state of the art
in monitoring ambient concentrations of
sulfur dioxide and TSP. Secondly,
(chapters IV and V) the report discusses
the precision, accuracy, and adequacy of
emissions and meteorological data and the
input requirements of mathematical models
followed by an appraisal of the impact of
combined model and data inadequacies on
air quality predictions. The final
chapter of the report (chapter VI) applies
the results of the foregoing analysis to a
site-specific examination of impact of the
implementation of the significant deteriora-
tion regulations on the feasibility and
permissibility of new energy development
projects. Three areas of the the United
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States are tuohen as subjects of this
examination: The Piccance Basin of
western Colorado - 0il Shalce; Campbell
County, Wyvoming, - coal gasification

and Harlan County, Kentuchy, - coal
gasification. A discussion and presenta-
tion ot the data and conclusions obtaincd
in the site-specific cxamination are
presented below following a brief discuss-
ion of the models and monitoring systems
studied.

Evaluation Conclusions Presented

A number of significant conclusions
concerning models, monitoring, and site-
specitic evaluation emerged from this
study:

Mathematical models are an 1mportant
tool in assessing, forecasting, and
predicting air quality. While con-
siderable time and funding has been
devoted to the adaptation of known
theories and development of new models
that are suitable for such applications,
it 1s generally accepted that existing
models do not possess sufficient
accuracy to be judged 'reliable''.

This lack of confidence in the pre-
dictive capability of models clearly
calls into question the use of model
predictions as the key component of
the total information that forms the
basis for crucial decisions. Un-
fortunately, but for good reason,
measures of the expected inaccuracies
of model predictions are rarely, if
ever, available.

Although algebraic formulations (such
as the Gaussian) are the class of
models in most common use today, this
1s not testimony to their inherent
superiority. These models are readily
available and easy to use and under-
stand, but they are based on assump-
tions that severely limit the range of
their applicability.

The Gaussian formulation, the model
most generally availlable and in use,
has an uncertainty associated with its
predictions conservatively estimated
to be a factor of two. This factor
can be substantially higher when the
model is applied to irregular terrain
situations or when complex meteorological



conditions prevail. Moreover, in most
cases, the model tends to overpredict
at points distant from the source and
to underpredict at points near the
surface.

Numerical models are superior as a
group to algebraic formulations, but
have not yet reached a stage of develop-
ment wherein they are both available
and suitable for general use. Further
development and evaluation are needed
in most instances, as are streamlining
and simplification, while keeping the
user in mind.

EPA has not yet specified that a
particular model or models be used in
a given situation, probably because of
the less-than-adequate state of develop-
ment of models. Consequently, the
"user'" must demonstrate that a model
1s suitable and adequate in a specific
application.

Errors incurred in ambient air monitor-
ing of SO, and TSP using the best
avallable instruments are substantial
when compared with maximum allowable
increments. Average concentration
over the long time periods indicated
in the regulations essentially does
not reduce the errors. Errors intro-
duced into model prediction as a
consequence of the need to transform,
interpolate, extrapolate, or otherwise
manipulate ''raw data' to create suit-
able inputs can be substantial.

It may be concluded, based on a general-
ized application of the Gaussian model
and the assumption of worst-case
conditions, that a new emissions
source of typical size (1/2 kg/sec SO,
emissions rate) may be expected to
violate the Class I regulations (see
Table 1), even if 1t 1s the first new
source in the area. A new emissions
source of typical size, sited 1in a
Class II area, may well violate the
increment limit in an adjacent Class I
area 1f the latter area is 50 to 80
kilometers (31 to 50 mi.) or less from
the source and if trapping conditions
may be expected to occur in the region.
A new emissions source of typical
size, one which is the first con-
structed in the area, may or may not
violate Class II regulations. Under
the conditions noted, however, the
probability of a violation 1S not
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great, since the Gaussian tends to
overpredict.

Based on specific calculations for the
proposed Colorado, Wyoming, and Kentucky
development sites, Class | increments
for SO, for a three-hour averaging
period may be expected to be exceeded
under worst-case conditions. The
critical distances (the distance
beyond which exceedence 1s not ex-
pected) range from 2.5 to 76 kilo-
meters (1.6 to 47 mi.), depending upon
the project and the type of meteoro-
logical conditions. However, Class II
limits are not exceeded for any of the
cases examined for the three-hour
averaging period. (Note that in each
case the impact of the first new develop-
ment in the area 1s being assessed;
the entire allowable increment is
considered to be available.) In the
case of 24-hour averages, the results
were somewhat different. The Class I
allowable increment may be expected to
be exceeded for both SO, and TSP for
all worst-case conditions examined,
the critical distances ranging from
less than 1.5 to 70 kilometers (1 to
43 mi.) in the case of SO, and from
6.5 to 36 kilometers (4 to 22 mi.) in
the case of TSP. C(Class II exceedance,
however, involved only TSP. Predicted
TSP concentrations exceeded the allow-
able increments for both Class II and
Class I areas for most worst-case
conditions, and some best-case condtions
as well. The critical distances for
exceeding Class II TSP limits in
worst-case conditions ranged for 1.4
to 15 kilometers (1 to 10 mi.). Maps
depicting the areas of expected ex-
ceedance for several cases are shown
in Figure 1. Table 3 summarizes the
full results.

Modeling of Air Quality Discussed

While both monitoring and modeling are
essential to understanding and controling
air pollution, neither is a highly precise
"tool" for establishing concentration
levels. Monitoring procedures are con-
siderably more reliable than modeling
which is constrained, on the most part, by
the knowledge of the dynamics of atmospheric
processes. Primarly problems associated
with monitoring systems are instrument
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TABLE 1

ALLOWABLE INCREMENTAL TSP AND SO, CONCENTRATION INCREASES
FOR NEW OR MODIFIED SOURCES UNDER NONDEGRADATION REGULATIONS'

Class 1 Class II
ug/m* ppn’ ug/m’ ppm
Particulate matter
Annual geometric mean 5 (+ 2.9)° 10 (+ 3.0
24-hour maximum 10 (+ 3.0) 30 (+ 3.4)

Sulfur dioxide

15 (+ 39) 0.006
100 (+ 40) 0.038
700 (+ 63) 0.267

Annual arithmetic mean 2 (+ 42) 0.0008
5 (+ 39) 0.002

25 (+ 38) 0.010

24-hour maximum

3-hour maximum

'Federal Register, Vol. 39, No. 235, Part III, Thursday, 5 December 1974, pp.
42510-42517.

2
1 ppm = 2620 g SO, m".
3
Estimated errors in measurement (95% confidence level) associated with best
available instruments.

NOTE: Under the proposed regulation, all areas of the country would be de-
signated Class II initially, with provisions for allowing States to
reclassify any area to accommodate the social, economic, and environ-
mental needs and desires of the public. (39FR 42510)

Class I applied to areas in which practically any change in air
quality would be considered significant: Class II applied tc areas in
which deterioration normally accompanying moderate well-controlled
growth would be considered insignificant; and Class III applied to
those areas in which deterioration up to the national standards would
be considered insignificant. (39FR 42510)

drift, repeatability, and limits of detecti-
bility and serve to reduce the overall
accuracy of the best available instruments.

of mass, momentum, energy and individual
species (SO,, TSP). While these equations,
in principle, offer an accurate descrip-
tion of atmospheric transport, diffusions,

A total of seventeen models are assessed and reaction phenomena, these equations

and ordered in terms of desirability.
Table 2 presents these models in order of

decreasing comprehensiveness or superiority.

The models ranked are of two basic types -
algebraic and numeric according to the
mathematical methods and assumptions
employed in solving the full boundry layer
equations or equations of continuity (the
basic expression for stimulating air
quality) -- the equations of conservation

CAMERON ENGINEERS. INC.

have such large data and computing require-
ments that they are seldom seriously
considered for use in prediction. Most
commonly, models based on the conservation
of mass equation, alone, are adopted with
other pertinent factors supplied as input
data.

It is convenient to classify models
according to the type of solution used in
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applying a simplified form of the con-
tinuity equation. The first approach, and
the one most commonly used, is the develop-
ment of an algebraic (CGaussian) solution.
The second approach is to solve the govern-
ing equation through numerical integration.
The second method allows the handling of
non-steady-state or time-dependent situa-
tions as well as irregular terrain in a
much more efficient manner than the first.
In many instances, this is a highly desir-
able attribute and, in part, explains why
the numeric models are generally ranked
higher than the algebraic in Table 2.
Numeric models are more complex and pose
problems of execution and data acquisition.

The greater extent to which a model
incorporates meteorological and transport
considerations, the more complex it 1is
with attendant greater data requirements
and use costs, The algebraic models tend
to be less complex and easier to use than
the numeric and are more widely used. The
less complex the model, the morc¢ assump-
tions are inherent in it. To apply any
model, a complete understanding of these
assumptions is necessary.

Virtually all models have been developed
for computing short time averages - from
one minute to many hours to, at most, a
week. However, legislation is based on
compliance with concentration maxima for
averaging periods of one hour to one year.

Synfuels Assessed in Light of Significant
Deterioration Regulations

The effect of regulations on new energy
fuels facilities, as measured by the
state-of-the art in air quality monitoring
and modeling, needs to be evaluated.
Consequently, this technical assessment of
air quality monitoring and modeling per-
formed. The limitations of the equipment,
procedures, and methodologies to be used
in evaluating proposed new facilities -
synthetic fuels, thermal power generation,
coal cleaning, and oil refineries - 1is
applied to an examination of the impact of
the implementation of significant deteriora-
tion regulations on the feasibility and
permissibility of these facilities.

As was previously stated, three areas of
the United States were examined -- the
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Piceance Basin of western Colorado, Camp-
bell County, Wyoming, and Harlan County,
Kentucky. Each is typified by terrain
features of substantially varying elevation,
which are boundary conditions that are
difficult for the present genre of models
to treat. (The one exception is the
topography near the proposed plant site in
Wyoming. In the immediate vicinity of the
site, the terrain is relatively flat.)
These sites are typical, however, of
future energy development locations. In
each case, the Gaussian model (algebraic)
was used for simulation purposes, despite
the problems associated with its use in
such situations. As the study points out,
models based on the numerical solution of
the species continuity equation are the
most suitable class of models capable of
adequately treating point sources in
complex terrain situations. However,
while there are several such models current-
ly under development (and at least one,
that is to the author's knowledge nearly
developed but not validated, that 1is
proprietary), none have been adequately
evaluated or have been put into regular
use. Thus, the Gaussian, while deficient
in many respects, is the most suitable
model available. It also has the dis-
tinction of being used in nearly all
evaluative studies of this type that have
been carried out to date. The Gaussian,
then, as given by Turner (1969) (see Table
2) is used in all simulations applied to
the examination of the oil shale and coal
gasification projects studied. The Turner
model requires three types of data inputs:
emission factors (emission rate), meteoro-
logical conditions, and topographic informa-
tion.

Data for the simulation exercise were
acquired from several sources. The oil
shale project, Piceance Basin, emissions
data were acquired in part though the
Colony Development Operation (compiled by
Battelle Pacific Northwest Laboratories,
and Dames and Moore) and from Project
Independence reports. The coal gasifica-
tion project, Wyoming, emissions data were
acquired in part from the environmental
assessment of the Proposed Panhandle
Eastern/Peabody Coal Project (compiled by
Sernco). The data for the hypothetical
Kentucky site were extrapolated from
existing data and in the end analysis, the
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TABLE 2

AIR QUALITY SIMULATION MODELS AVAILABLE OR UNDER DEVELOPMENT -
IN DECREASING ORDER OF SUPERIORITY

(As Evaluating by API - 1975)

Degrees
Model Model of
Name Designation Use
Hino Numerical solution of the Comparison of the computed
momentum boundary layer and pollutant distributions with
species continuity equations. some model results suggests

that the results are as
reliable, or more reliable,
than the conventional wind
tunnel experiments for the
estimation of the distribution
of wind velocity and smoke con-
centration over an area with
complex topographical features.

C.E.M. Numerical solution of the This model has been validated
momentum, energy, humidity, using Los Angeles Basin data
and species continuity and has been shown to be some-
equations. what less accurate than the SAI

model but more accurate than
the PIC model.

SAI Numerical solution of the The SAI model has been validated
species continuity equation. by comparing predicted results
with data taken in the Los
Angeles Basin in September, 1969,
and favorable agreement has been
obtained.

RANKED

Primary
Reference

Hino, M. (1968), "Computer
Experiment on Smoke Diffusion
Over a Complicated Topography,"
Atmos. Environ., Vol. 2, pp.

541-558.

Pandolfo, J. P., and C. A.
Jacobs (1973), "Tests of an
Urban Meteorological-Pollutant
Model Using CO Validation Data
in the Los Angeles Metropolitan
Area -- Volume I," The Center
for Environment and Man Report
490a.

Reynolds, S. D., P. M. Roth,
and J. H. Seinfeld (1973),
"Mathematical Modeling of
Photochemical Air Pollution--I:
Formulation of the Model,"
Atmos. Environ., Vol. 7, pp.
1033-1061.
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Model
Name

Shir

PIC

Lamb-
Neiburger

Shir and
Shieh

Model
Designation

Numerical solution of the

species continuity equation.

Numerical solution using
particle-in-cell technique
for the species continuity
equation.

Algebraic Formulation

Numerical solution of the

species continuity equation.

TABLE 2 (Cont.)

Degrees
of
Use

The model is currently at

the theoretical stage and

has only been compared with
simplier algebraic formula-
tions to ascertain the errors
involved in the imposition of
constraints in developing the
latter solutions.

Results of this analysis have
been compared with data taken
from the Los Angeles Basin.
In general, unsatisfactory
agreement occurs between the
two sets of results, and the
error has been attributed to
the inadequate kinetic scheme
used in the model.

Model has been validated for

the Los Angeles Basin for carbon
monoxide, and the results have
compared favorably with observed
values. Authors intimate that
the model may be extended to
handle more complex cases, but
to date no work has appeared

in the literature.

The model was used to study SO2
distribution in the St. Louis
metropolitan area during 25
consecutive days in February
1965. The computed results
agreed favorably with the
experimental measurements for
both Tong-term and short-term

averages.

Primary
Reference

Shir, C. C., "Numerical
Investigation of the
Atmospheric Dispersion

of Stacks Effluents," IBM.
J of. Res and Sev. 16,
171-179, (1972)

Sklarew, R. C., A. J.
Fabrick, and J. E. Prager
(1971), "A Particle-In-
Cell Method for the
Numerical Solution of the
Atmospheric Diffusion
Equation, and Applications
to Air Pollution Problems--
Final Report," EPA Contract
No. 68-02-0006.

Lamb, R. G., and M. Neiburger
(1971), "An Interim Version
of a Generalized Urban Air
Pollution Model," Atmos.
Environ., Vol. 5, pp. 239-264.

Shir, C. C., and L. J. Shieh
(1974), "A Generalized Urban
Air Pollution Model and Its
Application to the Study of
SO» Distribution in the St.
Louis Metropolitan Area,"

J. of Appl. Met., Vol. 13,
pp. 185-204.




¢l

SL61 HIBWIZI0 'STINS IILIHINAS

Model
Name

Shieh,
et al

Argonne

LLL
Lawrence

Livermore

Laboratory

Turner

Model
Designation

Algebraic Formulation
(Gaussian)

Algebraic formulation
(integrated Gaussian Puff)

Numerical solution to the
vertically integrated
species continuity
equation (box model)

Algebraic formuiation
(Gaussian)

TABLE 2 (Cont.)

Degrees
of
Use

Model has been validated for
New York City. Comparison
with observed data indicates
that the standard error in
the estimates is of the order
of a factor of two.

Model has been validated for
Chicago TAMS data. Greatest
accuracy was achieved for long
time averaging on the order of
either a day or a month, with
accuracy increasing with the
magnitude of the observation.
Short term averages (one to

three hours) exhibit substantial

error.

The model has only recently
been developed and remains
unvalidated.

Algorithm is the primary
computational tool of EPA in
estimation of atmospheric
dispersion. Its basis for
computational approaches are
discussed in "Guidelines for
Air Quality Planning and
Analysis, Volume 10: New
Stationary Sources."

Primary
Reference

Shieh, L. J., B. Davidson
and J. P. Friend (1970),
"A Model of Diffusion in
Urban Atmospheres: S02 in
Greater New York," Pro-
ceeding of Symposium on
Multiple Source Urban
Diffusion, EPA AP-86

Croke, E. J., and J. J.
Roberts {(1971), "Chicago
Air Pollution Systems
Analysis Final Program
Final Report," Argonne
National Laboratory,
Argonne, I1linois.

Knox, J. B., R. C. Maniger,
M. C. McCracken, and C. F.
Miller (1974), "Development
of An Air Pollution Model
for the San Francisco Bay
Area," UCRL-51537.

Turner, D. B., (1967),
"Workbook of Atmospheric
Dispersion Estimates,"
Public Health Service
Publication 999-AP-26,
Robert A. Taft Sanitary
Engineering Center,
Cincinnati, Ohio.
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Name
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Aerovir-
onment

Lebedeff-
Hameed

Martin-
Tikvart

eL-L

Model
Designation

Algebraic Formulation
(Gaussian)

Algebraic Formulation
(Gaussian)

Algebraic formulation
(solution of steady
state two-dimensional
diffusion equation.)

Algebraic Formulation
(Gaussian)

TABLE 2 (Cont.)

Degrees
of
Use

To date, model remains
unverified.

Laterally integrated form

has been used for predicting
the downwind concentration

from ground level Tine sources,
notably roadways, with some
success. General applicability
of the model remains unproven.

The model has only recently
been postulated and remains
unverified for any existing
situation.

Algorithm constitutes the
basis of EPA's Climatological
Dispersion and Air Quality
Display Models. It provides
satisfactory estimates of

air quality over long time
intervals (seasonal or yearly)
and reduces to the Gaussian
formulation over short time
intervals.

Primary
Reference

Lamb, D. V., F. I. Badgley,
and A. T. Rossano, Jr. (1973),
"A Critical Review of Mathe-
matical Diffusion Modeling
Techniques for Predicting Air
Quality with Relation to

Motor Vehicie Transportation,”
University of Washington, June.

Lissanman, P.B.S. (1973),
“A Simple Unsteady Model

Explicitly Incorpcrating

Ground Roughness and Heat Flux,"
APCA 66th Annual Meeting, June
24-28, Chicago, I1linois.

Lebedeff, S. A., and S.

Hameed (1975), "Steady State
Solution of the Semi-Empirical
Diffusion Equation for Area
Sources," to appear in J. of
Appl. Meteorology.

Martin, D. 0. (1972), "An
Urban Diffusion Model for
Estimating Long Term Average
Values of Air Quality,"
Journ. of Air Poll. Control
Assoc., Vol. 21, No. 1, pp.
16-19 (January 1972).
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Model
Names

Gifford-
Hanna

APRAC

Model
Designation

Algebraic Formulation

Algebraic Formulation
(Gaussian)

TABLE 2

Degrees
of
Use

A simplified steady state
version of the Gifford-

Hanna model which neglects
kinetic effects has been
compared with existing data
and found to be in agreement
to within a factor of two

for SO» and TSP. The
simplified model is included
within the EPA's Guideline
for air quality. The more
complex kinetic model has
been shown to compare
favorably with the pre-
dictions of the numerical

PIC model developed by Sklarew,
(1971) although neither model
adequately predicts the ob-
served conditions in the Los
Angeles Basin,

Model has been applied to St.

Louis area with limited success.

I[ts main emphasis has been in
highway design.

Primary
Reference

Hanna, S. R. (1973), "A
Simple Dispersion Model

for the Analysis of
Chemically Reactive
Pollutants," Atmos. Envir.,
Vol. 7, pp. 803-817.

Johnson, W., F. L., Ludwig
and A. Moon (1970), "De-
velopment of a Practical
Multipurpose Urban Diffusion
Model for Carbon Monoxide."
Proceedings of Symposium

on Multiple-Source Urban
Diffusion Models, U.S.
Environmental Protection
Agency, No. AP-86.



conclusions drawn closely resemble those
for the Wyoming site,

The study is particularly interested
in worst-case conditions, those having the
greatest potential for exceeding the
allowable increments (see Table 1). As a
consequence, meteorological conditions
were selected which would be typical of
those associated with the largest values
of ground level concentrations - plume
"fumigation" and ''trapping'. Plume trap-
ping occurs when a stable layer persists
above a neutrally stable or unstable
layer. Fumigation is characterized by the
dynamic evaluation of the verticle tempera-
ture proflle across the pollutant cloud.
Maximum fumigation occurs when the in-
version base reaches the upper edge of the
plume;at this point the entire pollutant
cloud is homogeneously mixed between the
ground and the stable layer aloft. Because
fumigation is a transient phenomenon, it
is difficult to treat with a steady-state
model such as the Gaussian.

The results of the examination are
presented as plots of concentration
(microgram/m®) of SO: and TSP vs. distance
(Km) from source. Plots are prepared for
both trapping and fumigation conditions
over 3 and 24-hour averaging periods for
the three related sites. Table 3 summarizes
the data presented in these plots.

The results of the simulations are
examined in basically three ways:

Comparing the predicted 3-hour and 24-
hour average SO, and TSP concentra-
tions to the maximum allowable deterior-
ation increments for Class 1 and Class
II regions.

Determining, where maximum 1ncrements
are violated, the downwind distance
beyond which viloations are not expected
to occur (critical distance = R rit)'
Estimating the uncertainty in the
expected critical distance.

The critical distance as predicted by
the model is shown in Table 3 as the
middle figure of the three figure array
y-R . -x where x and y represent the
uppg£land lower limits, respectively, to
these predictions and indicate the in-
herent error in the values presented as
generated by the Turner model.
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"Clearly, the uncertainty ranges associatced
with the critical downwind distances can
be considerable. The ratio of the upper
to the lower bound (again, conservatively
estimated) is typicaily 3 to 5, but can be
much greater. More importantly, an un-
certainty range of 50 kilometers (31 mi.)
or more is not uncommon, and some are of
the order of one hundred kilometers. In
our view, the magnitude of these uncer-
tainties--and not the magnitude of the
expected value of the critical downwind
distances--is the most important inform-
ation to emerge from this modeling exercise.
These uncertainties overwhelmingly dominate
the predicted results, thus undermining
the value of the predictions."

Figure 1 represents the values of RC .
graphically for the Piceance and Wyomlng
studies as the '"middle'" radius. The outer
and inner radii are the x-y bounds to the
critical distance.

An analysis of the dependence of the
critical distance on emission rate 1is
presented in the study also.

#o# 4

ENERGY BOOM TOWN PROBLEMS TO BE STUDIED IN
FOUR WESTERN STATES

The University of Denver Research Institute
(DRI) has been awarded a $74,500 contract
by the Federal Energy Administration to
study community problems and problem solving
in financing growth due to energy develop-
ment. Four typical coal or oil shale com-
munities facing rapid growth rates have been
selected for study: the Meeker area in north-
west Colorado, the Sheridan area of northern
Wyoming and southern Montana, Sweetwater
County in southwestern Wyoming, and Emery
County in northeastern Utah. Aictual or pro-
spective needs for public services, facilities
and housing will be evaluated in light of
estimated public revenues, public and private
capital availability. Various state and
federal policy options for solving potential
financial problems will be analyzed. The
project will be supervised by John S. Gil-
more, senior research economist at DRI. The
firm of Beckert, Brown, Coddington Associates
Inc., of Denver, is the major subcontractor.
The project is scheduled for completion in
March 1976.

#o# ##
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Project and Pollutant

Piceance Basin
Project Independence
502 Concentrations

Picearnce Basin
Project Independence
TSP Concentrations

Piceance Basin
Colony Data
502 Concentrations

TABLE 3

SUMMARY OF INCREMENT EXCEEDANCES, TABULATION OF PREDICTED CRITICAL DISTANCES

AND UNCERTAINTIES IN CRITICAL DISTANCES

Operative Critical Distance for Increment and
Conditions 3-hour Averages (km) Class Exceeded
EB 20 - 40- 67° (25 ug - 1)
F
(W 19 - 35- 60 (25 ug - 1)
éB NV - 4.5 - 10 (25 pg - 1)
T
(W 9 - 20 - 45 (25 g - 1)
(B
(
F
(
(W NO 3-HOUR
(B REGULATORY INCREMENTS
( FOR TSP
-
(
(
(W
§B NV - NV - 19 (25 ug - 1)
F
(W NV - 2.5 -20 (25 ug - I)
%B NOT EXCEEDED?
T
(W NOT EXCEEDED

Critical Distance for
24-hour Averages (km)

32

28

3.
1

5
5

9
3.4

2
7.

— N
o ™

NV
NV
NV
NV

1
5

56 - 95
50 - 85
7.5 - 18
35 - 80
16 - 27
6.4 - 1
36 - 60
15 - 26
1M - 25
2.6 - 7
15 - 31

14 - 26

2.2 - 2.4
1.2 - 3.6

.5

NOT EXCEEDED

Increment and
Class Exceeded

(5 ug

(5 ug

(5 ug

(10
(30

(5
(5
(5

Hg
Hg

Hg
Hg

ug
Hg

1g
ug
ug
ug

I
I)
1)
1)

I)
(11)

1)
1)
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TABLE 3 {Concluded)

SUMMARY OF INCREMENT EXCEEDANCES, TABULATION OF PREDICTED CRITICAL DISTANCES
AND UNCERTAINTIES IN CRITICAL DISTANCES

Operative Critical Distance for Increment and Critical Distance for Increment and
Project and Pollutant Conditions 3-hour Averages (km) Class Exceeded 24-hour Averages (km) Class Exceeded
Piceance Basin (B NV - 8.9 - 21 {10 ug - 1)
Colony Data ( NOT EXCEEDED (30 wg - II)
TSP Concentrations F (
(
( 2.1 - 29 - 55 (10 ug - 1)
(W NO 3-HOUR N -1.4 -2.6 (30 ug - 1I)
REGULATORY INCREMENTS .
(B FOR TSP NV - 2.3-7 (10 g - 1)
( NOT EXCEEDED (30 ug - II)
T
( NV - 6.5 - 15 (10 ug - 1)
(W NV - NV - 4.2 {30 ug - I1)
Kentucky/Wyoming (B NV - NV - 120 (25 ug - 1) NV - NY - 130 (5 ug - 1)
S0, Concentrations Fo{
(W NV - 76 - 14D (25 ug - 1) NV - 70 - 140 {5 wg - 1)
(8 10.5 - 24 - 52 (25 pg - 1) 11.5 - 25, 58 (5 ug - 1)
T
(W 23 - 50 - 110 (25 ug - 1) 25 - 56 - 130 (5ug - 1)
Key: F = fumigation conditions
T = trapping conditions
B = "best-case" conditions
W = "worst-case" conditions
NV = no predicted violations

1
Critical distance is middle figure, left and right figures are lower and upper bounds, respectively,
?

Due to the inapplicability of the model for "near source” prediction, critical distances less than 1.5 kilometers are neglected when the upper
bound is also less than 1.5 kilometers.



INTERIOR SETS GUIDELINES ON WATER FACTS
NEEDED TO GET PERMITS, LICENSES, LEASES,
AND CONTRACTS

The Department of the Interior announced
late in August it will require basic water
information associated with new leases,
contracts, licenses, and permits issued
by the agency, even i1f the water involved
is not within Interior's marketing
authority. The rule applies to arrange-
ments involving the use of 5,000 or more
acre feet per year of municipal and in-
dustrial water and 20,000 acre feet per
year of agricultural water. Interior also
published guidelines for compliance. Coal
and lignite gasification, oil shale pro-
cessing, and associated land reclamation
efforts of commercial scale ventures are
affected by the ruling.

The purpose of the rules and guidelines
according to Jack Horton, Assistant
Secretary of the Interior for Land and
Water Resources, 1s to conserve water,
assure water quality, and inform states,
Indians and others affected by the water
use. In the case of mining objectives
related to leases or permits, the informa-
tion can be provided at the time plans are
filed or at other appropriate intervals
when water impacts can be more readily
ascertained. In situations regarding water
from Bureau of Reclamation Projects,
anticipated water uses should be revealed
as soon as possible, preferably in the pro-
ject planning stage.

Interior will seek advice from states,
Indians, and others on the suitability of
the intended water use and effects. 1In
cases where non-federal water is involved,
it will require the permit applicant to
demonstrate that all applicable state laws
and regulations have been met. Guidelines
suggested include showing:

The quantity and quality of water
required and the justification for
its use.

The expected ''significant'" changes

in water quality and quantity.

The method of use, amount diverted,
amount consumed, return flows, legal
requirements, and any required treat-
ment prior to disposal or return.

WATER

The methods of conservation.

The alternatives considered to reduce
consumption or minimize fresh water
demand such as use of poor quality
water, recycling, air cooling.

The compatibility of the proposed
conservation methods with the National
Environmental Policy Act.

The compatibility of the uses with
state and federal pollution control
regulations.

The compatibility with the state,
regional, and other water management
procedures including fish and wildlife
coordination and endangered species
laws.

The water information is now required in
relation to projects having environmental
impact statements. It would be provided
at the time of making application for a
lease or permit under the new rules. While
not retroactive. Horton indicated it might
expedite processing of an existing permit,
lease or other application if the infor-
mation were available.

####
WATER RESOURCES COUNCIL HIKES PERCENT LEVEL

The National Water Resources Council
hiked the interest rate used in computing
cost benefit ratios of 1/4 of one percent,
to 6-1/8 percent for FY 1976. The hike
is the maximum permitted by law for any one
increase. The figure is used in computing
discount rates in water project planning.
The former rate was 5-5/8 percent.

The cost benefit ratio has been a deter-
mining factor in Army Corps of Engineers,
U.S. Bureau of Reclamation, and other
federally funded water development projects.
Since the interest rate is below that
availlable in commercial channels, it is
often attacked by opponents to projects as
being a taxpayer subsidy since if prevailing
interest rates were used, the cost benefit
ratio would be substantially altered and in
many cases would render a project unjusti-
fiable economically.

The 6-1/8 percent can be compared with
nine and ten percent and even higher interest
rates now prevailing in commercial channels
for financing development programs.

####
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