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HIGHLIGHTS

Colony Development Company

The prototype plant for the Colony Development Company
is now under construction. Concrete for foundations has
been placed and steelwork is being erected. Work is also
in progress on the access road to the plant site, site
preparation, oil shale mine development and powerline
installation.

The Bechtel Corporation of San Francisco was awarded
the contract for engineering and constructing the prototype
plant, and Bechtel will have about 170 men on the project
until the plant is completed. Detailed engineering studies
are being made by Colony personnel on means for expanding
the entire operation to commercial scale. A TOSCO official
has stated that the commercial plant will process 60,000
tons of 38-40 gallon-per-ton shale daily, yielding synthetic
crude at an estimated production cost, exclusive of
depreciation, of $1.00 to $1.30 per barrel.

Anvil Points 0il Shale Research Center

Open house and dedication ceremonies marked the September
14 reactivation of the former U. S. Bureau of Mines 0il Shale
Demonstration Plant. The Colorado School of Mines Research
Foundation, lessee of the facility, was joined by Socony Mobil
0il Company, project manager, and Humble 0Oil and Refining
Company, participant. Before an October 29 deadline was
reached, Continental Oil, Pan American Petroleum, Phillips
Petroleum and Sinclair Research joined as participants. No
commercial production of shale oil is planned. Rather, phase
one of a publicly-announced research program will be followed
utilizing retorts number 1 and 2 which were developed and
used by the U. S. Bureau of Mines.

The cost of the first-phase research program is estimated

at 2 million dollars, to be paid by the six participants.
Phase one will concentrate on gas combustion retorting.
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In Situ Retorting

There is some limited activity in the Piceance Basin,
in areas where the rich shale sections are thickest, to

investigate in situ retorting techniques. Available data
on four projects are reported.

United States Government Actions

The Bureau of Land Management has challenged 12 selected
oil shale mining claims, requesting that these claims be
declared null and void. Due to similar facts and issues of
law involved, the validity of several thousand unpatented
0il shale mining claims may be determined by the final deci-
sion on these 12 contested claims.

A Public Land Law Review Commission has been established
to comprehensively review the public land laws and to
determine whether and to what extent revisions are necessary.
It seems quite likely that the formation of a Federal policy
for development of 0il shale resources on public land will
await the findings and recommendations of this commission.
This commission's final report to the President must be sub-
mitted by December 31, 1968.

The Federal 0Oil Shale Advisory Board 1is meeting 1n
Washington, D. C. at the time of this report, to hear from
representatives of various groups invited to appear before
the Board. An interim report of the Board will be submitted
to Secretary Udall shortly after the first of the year, and
it is anticipated by the Chairman of the Board that Secretary
Udall will make the report available for public comment.

State Government Developments

The State of Utah has modified its State 0Oil Shale
Lease Form in an attempt to facilitate o1l shale development
in Utah.

In Colorado, State officials are interested in and are
studying access road problems affecting the oil shale areas



State Government Developments (Continued)

of Colorado. Colorado Governor Love's 0Oil Shale Advisory
Committee is studying oil shale taxation problems and will
spell out recommended statutory changes in the state tax
laws.

Foreign Developments

The Canadian Province of Saskatchewan has finalized
its Oil Shale Regqulations. The Province of Manitoba has
amended its Regulations under "The Mines Act". These changes
are discussed in the text.

Interest in the o0il occurrences in Saskatchewan and
Manitoba continues. Aguitaine 0il has obtained a reservation
in Manitoba covering 118,560 acres, joining Sun Oil as lessee
in that province. 1In Saskatchewan, applications for 6,900,000
acres have been made in areas where oil shales are known to
occur.

General Developments

Core Laboratories, Inc., has opened a Fischer Assay
laboratory facility at Rifle, Colorado, and now offers this
assay service.

The first hydro-power to be produced by the Colorado
River Storage Project has been offered for sale on a commer-
cial basis in the area. The small quantities of power avail-
able since 1963 have been disposed of on an interim basis.
Construction is now in progress on the Rifle Gap Dam, located
7 miles northeast of Rifle, Colorado. This dam, in the oil
shale area, was designed exclusively as an irrigation project
facility and no benefits are foreseen for oil shale. The U. S.
Geological Survey is continuing its water study in the Piceance
Basin area, with results to be kept on open file as the
study progresses.

No action has been taken on the applications for sodium
prospecting permits on Federal oil shale lands. Spokesmen

C A M E R O N A N D J O N E § I N C O R P O R A T E D



General Developments (Continued)

for the Department of Interior state that sodium prospecting

only complicates the process of resolving Federal oil shale
land problemns.

Ball Associates of Denver, Colorado has a contract to
prepare a survey of the literature on tar sands and similar
oll-impregnated deposits, under supervision by the U. S.
Bureau of Mines. The tar sand leases and the tar sand pros-
pecting permits currently issued for land in the Athabasca
area of Alberta are tabulated in the text.

The U. S. Bureau of Mines has published Bulletin 611,
"O0il Shale Mining, Rifle, Colorado, 1944-1956". This Bulletin
makes available for the first time the research data obtained
by the Bureau from its o0il shale mining investigations at
Rifle, Colorado. A review of this publication 1is presented.

An underground nuclear blast in dolomite was announced
by the Atomic Energy Commission. This was the first under-
ground nuclear detonation in carbonate rock. The formation
of non-condensible gases, such as CO and COz, makes this
experiment one of unidque 1interest.



COLONY DEVELOPMENT COMPANY

Preface

Data concerning the formation and organization of the
Colony Development Company, its oil shale land holdings, the
company officers, and development plans announced by the com-
pany have been presented in detail in our earlier reports.

Prototype Plant Construction Progress

The prototype plant site is located about 14 miles north
of Grand Valley, Colorado. Access 1s via an 1improved gravel-
base secondary road from Grand Valley. For 10 miles, this
road follows Parachute Creek and reaches the site of the
Union Oil Company's shale oil plant which operated from 1955
to 1958. For the next two miles the road follows the Middle
Fork of Parachute Creek. For the last two miles the road
follows the East Middle Fork of Parachute Creek. The road
is in good condition for the first 10 miles. From the Union
Oil site to Colony, the road is still under construction.

The Colony site is shown on Plate 4 and in Figure 1.

Power and telephone lines had been installed previously
to the Union 0Oil site. The Public Service Company of Colorado
is now building approximately four miles of 69,000 volt trans-
mission line to Colony. Poles for the power and telephone
lines are now 1in place. A framework to support a substation
at Colony has been erected.

The Bechtel Corporation of San Francisco was awarded the
contract for engineering and constructing the prototype plant.
Bechtel will have about 170 men oi. the project until the
completion date next March. Temporary offices have been set
up. Levelling and grading work is underway, as is the placing
of concrete. Steelwork will be underway in December. The
road to the mine site is near completion.

Colony's original schedule called for the prototype plant
to be ready for operation in March of 1965. A 30-day period
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FIGURE 1

Prototype Plant Construction at the Site of
the Colony Development Company Project

(Photograph Courtesy of the Rifle Telegram)



Prototype Plant Construction Progress (Continued)

of operation was then planned, during which time major
decisions concerning the commercial phase will be made. There
has been some slippage in the schedule, as completion of the
prototype plant is now expected in May. We would anticipate
that, owing to winter construction and other local conditions,
1t may be even later before the plant 1is in continuous
operation.

General Developments

Some of the general plans of the Colony Development
Company for access roads to the site of a future commercial
plant were disclosed at a road conference held 1in Denver on
October 7 and attended by company, state and national officials.
This conference is reported in detail starting on page 38.

Colony hopes to dispose of the oil from its prototype
plant at the gilsonite refinery owned by American Gilsonite
Company and located near Fruita, Colorado, about 80 miles
west of Colony. As yet, no firm price for the shale oil has
been arrived at. The exact size of the prototype plant has
not been announced, but the o0il guantities discussed are 1n
the 1000-barrel-per-day order of magnitude.

Simultaneously with the construction of the prototype
retorting plant and the development of the commercial scale
0il shale mine, detailed engineering studies are being made
by Colony personnel on means for expanding the entire opera-
tion to commercial scale. One problem of considerable concern
is the disposal of the finely-divided spent shale from the
TOSCO retorts.

A TOSCO official stated that the commercial plant would
process 60,000 tons per day of 38-40 gallons-per-ton shale by

the TOSCO process. The properties of the retort oil and of the
coked and hydrogenated synthetic crude are predicted to be:

Retort Oil Synthetic Crude
Gravity, °API 27 44
Pour Point, °F 0 -
Sulfur, wt.% 0.7 0.0
Nitrogen, wt. % 1.5 0.05

Production cost, exclusive of depreciation, 1is estimated at
$1.00 to $1.30 per barrel of synthetic crude.



ANVIL POINTS OIL SHALE RESEARCH CENTER

In May of 1964 the Colorado School of Mines Research
Foundation acquired a 5-year lease on the Government's
experimental oil shale plant at Anvil Points. Socony Mobil
Oil Company and Humble Oil and Refining Company entered
into a cooperative research agreement and contracted with
the Colorado School of Mines Research Foundation to perform
research and development work at the Anvil Peoints facility.
The publicly-announced two-stage program which is to be
followed was presented in detail in our June 1, 1964 report.

Socony and Humble held open house and dedication
ceremonies on September 14 marking the reactivation of the
U.S.B.M. Oil Shale Demonstration Plant facility now named the
Anvil Points 0Oil Shale Research Center. The open house
program highlights are presented in detail in the Meetings
and Conferences section of this report.

Four additional firms joined the project during the last
two weeks of October. No additional companies can now join
the venture as the closing date for new participants was
October 29. The companies now constituting the research and
development group at the Anvil Points Oil Shale Research
Center are:

Lessee: Colorado School of Mines
Research Foundation, Inc.

Project Manager: Socony Mobil 0il Company

Other Participants: Humble Cil and Refining Co.
Continental 0il Company
Pan American Petroleum Corp.
Phillips Petroleum Co.
Sinclair Research, Inc.

Robert Cramer of Socony Mobil 0il Company was named

Program Manager of the 0il Shale Research Center.

Socony Mobil and Humble are supplying the engineering
and chemical research staff. The Colorado School of Mines
Research Foundation is supplying the administrative and

C A M E R O N A N D J O N E S , &t N € O R P O R A T E



Anvil Points 0Oil Shale Research Center (Continued)

operations staff. The companies that recently joined the
group will not assign staff to participate directly in the
research, but will be permitted to station observers at the

plant and to share in what new discoveries are made. Progress
reports will be made by Cramer to the entire body every two
months.

Retorts Number 1 and 2, which were developed and used by
the Bureau of Mines in its o0il shale demonstration program
from 1944 to 1956 will be used in the initial 18-month Stage I
program now underway at Anvil Points. Retort Number 1 1is
shown in Figure 2 . This retort has been modified by the
installation of improved feed and discharge control systems.
The Number 2 retort also i1s being modified with i1improvements
1n 1ts feed system.

Cramer, describing the program and activities at Anvil
Points, said that:

"Stage one will concentrate on gas combustion retorting.
Studies will include investigation of such items as

effect of shale particle size on yield, the criticality

of uniform gas distribution, effect of cooling rate, and
the amount of recovery of oil from a given amount of

shale -- in short, areas of research directed at establish-
ing the optimum balance of variables, the necessary

retort design features, and at pinpointing potential
operating problems. Mechanical models will be built to
provide the basic design i1nformation needed to '"scale

up" existing, small retorts into much larger ones suitable
for commercial production. The cost of the first-stage
research is estimated at about $2,000,000 and costs will
be paid by the six participants."”

Cramer also said that:

"The Socony Mobil Paulsboro Laboratory in Paulsboro,

New Jersey, a group of chemical engineers, spent several
years making fundamental studies of the chemical and

physical phenomena encountered in the gas combustion process.
After the fundamental data had been obtained, a mathematical
model of the gas combustion retorting process was

C A M E R O N A N D 4 O N E S , | N C O R P O R A T E b»



FIGURE 2

U. S. Bureau of Mines photograph of the No. 1 Gas-Combustion
Retort at the Anvil Points Oil Shale Demonstration Plant
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said,

constructed and 1s now belng used to simulate experimental
runs on a 1410 computer and supplement the project's

pilot plant work."

Concerning plans for commercial operations, Cramer

"We have no immediate plans for commercial production of
shale oil. Until we complete our three-year program we
probably won't know whether or not we will go 1into
commercial production within the foreseeable future".

11



IN SITU RETORTING

Interest in in situ retorting now is centered on the
deep lying oil shale beds. Although most activity is in
the Piceance Basin in areas where the rich shale sections
are thickest, some exploratory drilling has been done in
the Uinta Basin where the shale is overlain by heavy cover.
Sinclair's unsuccessful experiments at Haystack Mountain on
thin shallow o0il shale beds seem to have directed interest in
in situ retorting away from outcrop areas. As yet there has
been very little experimentation on actual in situ combustion
of the deep shales.

The immediate research objectives seem to be two-fold;
1) to learn more about the nature of the oil shale formations
by drilling, tests on cores and various well logging techniques,
and 2) to learn how best to establish porosity, permeability
and communication between holes.

Inquiry was made at each company that was known to have
in situ projects in oil shale. Only meager information is
available. For each in situ project, the available data are
presented below. :

Socony-Equity: Dayton Clewell, Vice President of
Socony stated that, "Socony,with
Equity, has been doing limited
drilling and will do investigative
testing of o0il shale in situ methods".
Our observations indicate that holes
have been drilled in what appears
to be a 5-spot pattern which measures
about 300 feet on a side. Two small
buildings which contain various
instruments are at the site. The
project is located in T3S, R98W on
Black Sulphur Creek. Figure 3 pre-
sents a view of the Socony-Equity
in situ operation.

Humble Oil: Don Geiger, Coordinator for the Shale

0il Project of Humble 0Oil, stated that
the only public information available

12
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In Situ Retorting (Continued)

C A M

Humble 0il (Cont.)

Shell 011l

Sinclair Oil:

is that "Humble has drilled three
holes for in situ work on the Love
Ranch oil shale property in the
Piceance Basin'"...Our observations
are that some fracturing work has
been tried. The Humble project is
located in T2S, RO97W.

No data on Shell's in situ operation
were available from the company. Shell
drilled its Utah State leases 1in the
Uinta Basin this past year. There was
no known activity on Shell's fee land
in Colorado although unpatented mining
claims under option to Shell in the
Cathedral Bluffs area were drilled
extensively. (The Cathedral Bluffs
probably 1is a mining prospect rather
than in situ).

Bruce Grant, Director of Sinclair's

Tulsa Laboratory, stated that he does

not have '"thing number 1" to report

on his company's in situ project.

Sinclair has drilled a 3-spot pattern

for an in situ experiment on its fee-

hold property located at T1S, RO98W,
Section 21. Figure 4 presents a view

of the Sinclair in situ test site.

One hole can be seen to the left of the
man, one 1is to the right of the compressor,
and the third is located behind the
compressor and is marked by a tall, light-
colored pipe which extends from the hole.

Sinclair and Pan American also are
exchanging information from their
drilling programs in the Piceance Creek
area. Pan American has a seven-well
core-drilling program in progress on
oil and gas leases in the same general
area as the Sinclair fee-holds.
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