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HIGHLIGHTS

Interior'

s Oil Shale Leasing Program Moving Ahead First Lease Sale

Scheduled For January 8_, 1974

Secretary Morton announced his decision to proceed with the

program on November 28. The announcement was delayed several days

by numerous last minute comments submitted by environmental groups,

most of whom ask for a further delay or total abandonment of leasing
plans. A lawsuit appears to be a likely possibility.

Morton's announcement, the final lease form and other details

are reviewed beginning on page 2-28. The formal sale notice and the

lease are reproduced in the Appendix starting on page A-90.

Colony Describes Pipeline Route in Environmental Report

The 180-mile route shown in the report, prepared by Utah En

vironmental and Agricultural Consultants, extends from north of

Grand Valley, Colorado to a point near Aneth in southeastern Utah.

See page 2-25.

Paraho Retorting Project to Proceed with 15 Participants

Firms recently joining the project are Mobil, Sun, Texaco, ARCO,
Phillips and a group headed by Webb Resources of Denver. Paraho is

expected to activate the 5-year lease of the Bureau of Mines Anvil

Points Demonstration facility before the end of this year and start

construction of a pilot retort shortly thereafter. See page 2-23.

Flat Tops Wilderness Proposal Affects Water Availability in Piceance

Basin

It is probable that Congress will include the Meadows area on

the South Fork cf the White River in the wilderness designation, thus

precluding a water development project proposed by Rocky Mountain

Power Company that would divert water from the White River to the

Colorado River. It would also eliminate the possibility of using

White River Basin water in exchange for water diverted to Colorado's

Eastern Slope. See page 2-8 for move details.

Canadian Participation and Royalty Provisions Described in Letter

Agreement Between Syncrude and Province of Alberta

A definition of project ownership and royalty was the last majcr

hurdle to cross before the Syncrude group could proceed with their

commercial venture. The terms announced in the September 14th letter



HIGHLIGHTS

agreement, however, leave Syncrude facing uncertainty, and events

occurring since September 14 have resulted in a clouded political

situation in Canada that only compounds the uncertainty. Despite

the situation, it appears likely that Syncrude will proceed with

the project. For a more detailed review, see page 3-24. The letter

agreement is reproduced at page A-67.

Alberta ERCB Recommends Approval of Changes in Syncrude
'
s

Commercial Plans

Earlier this year, Syncrude submitted applications to the Board

asking for certain technical changes and a delay in the start-up of

the proposed 125, 000-Bpd, $7^^ million plant. The Board's recommen

dations are contained in a report issued on September 10. That re

port is discussed on page 3-18; the Board's findings, decision and

form of approval are reproduced in the Appendix, page A-58.

Alberta ERCB Accepts Shell
'
s Application for Commercial Oil

Sands Project

Formally accepted in late August of this year, the application

submitted by Shell Canada Ltd. and Shell Explorer Ltd. describes a

$710 million venture with the ultimate goal of producing 100,000-Bpd

by early 1982. Surface mining will be accomplished by draglines.

The K. A. Clark hot water process will be employed for bitumen ex

traction. Recoverable reserves are said to be sufficient to sustain

a 100,000-Bpd operation for 80 to 90 years. The application is re

viewed on page 3-11 and a copy reproduced in the Appendix, page A-l.

Occidental Reports Success With In Situ Experiment

Initiated last February, the in situ test is said to be pro

ducing 25-30 Bpd at yields in excess of 50 percent. See page 2-23

for more information.

GCOS Granted Allowable Production Increase

The ERCB's recommended approval appears in a report issued

November 20. Formal approval by the Lieutenant Governor in Council

is expected by the end of the year. GCOS will thus be permitted to

increase production from ^5,000 to 65,000-Bpd. Because production

has exceeded allowable in the past, GCOS allowable in 197^ will be

only 60,515-Bpd. This makes no difference since GCOS contemplates

an average 1974 production of only 59,000-Bpd anyhow. Only minor

mine and plant operational changes will be required to achieve the

increase desired.

VI
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The ERCB actually reached their decision on June 18, 1973 but

withheld formal release until the Alberta Environmental Department

confirmed the Board's findings relating to environmental matters.

The Board's report is reviewed at page 3-24. A copy of the form of

approval is reproduced at page A- 85.

GCOS financial data and production statistics are discussed

on page 3-16.

Four Companies Announce Wyoming-based Coal Projects

Announcements during recent months indicate the role Wyoming
(indeed all western states) could play in supplying the Nation's

energy needs. Transcontinental Gas Pipe Line Corp., Texaco Inc.,
Panhandle Eastern Pipe Line Co. and Carter Oil Co. are the companies

which made the announcements, see page 4-39.

Cost Are Rising!

El Paso Natural Gas Company filed a supplement to its FPC appli

cation concerning its Burnham Coal Gasification Project. Sharp in

creases in capital costs are among the changes. See page 4-33.

Piceance Creek Basin Oil Shale Corehole Map Updated

First prepared in June 1969, the current version of the map in

cludes more than 100 additional coreholes and assayed wells that

have been drilled in the Basin since 1969 Some 3^ coreholes have

been drilled during Interiors prototype leasing program. For more

information, see page 2-3. The map and accompanying booklet are

located in the pocket inside the back oover.

Rainbow Bridge Decision Appealed to Supreme Court

On August 10, 1973 the 10th U.S. Circuit Court of Appeals ruled

in a 5-2 decision that Congress had, by implication, repealed two

provisions of the 1956 Colorado River Storage Act which were intended

to prevent water from entering the national monument. The case has

now been appealed to the Supreme Court. Refer to page 1-18 for

details .

EDF Suit Places Yet Another Obstacle in the Path of Coal Development

In a suit filed in the U.S. District Court at Billings, Montana

the Environmental Defense Fund and others asked that certain indus

trial water rights necessary for western coal development be revoked.

This suit is discussed on page 4-44.

VI 1
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Northern Great Plains Resource Program Progressing

The status of the NGPRP is reviewed along with reviews of re

cently issued work group reports. An interim report is due June,
1974. See page 4-26.

We Can Expect the Ultimate Exhaustion of Our Fossil Fuel Resources

About Year 2000

This startling statement is made by Rep. Morris Udall in a

19-page report to the Chairman of the House Interior Committee. The

report, "America's Energy Potential: A Summary and
Explanation,"

describes the status of oil & gas, coal, and nuclear, solar

and geothermal energy.

The obvious danger in such a cursory treatment of an exceedingly

complex subject is the unavoidable prevalence of over simplifications

and fallacies. For example, the report forecast a peak domestic oil

production of 12 million barrels daily. If that is true, how can

domestic oil reserves possibly be exhaused by the end of the century?

For a more thorough review, see page l-l.

Water Seen as Key to Future Western Coal Development

The NAS study of the Potential of Rehabilitating Land Surface

Mined for Coal in the Western United States points out the impact

of water availability. The study was released early to several

congressman and may have influenced voting on Congressional surface

mining legislation. The study is reviewed on page 4-41.

Who is Studying What?

Coal-related studies abound. A number of studies related to

western coal development are recapped on page 4-47.

Computer Study of Water Availability for Oil Shale Development in

Colorado Completed

CORSIM II is the name of the privately-sponsored study aimed

at developing a computer model of water availability in the Colorado

and White River Basins in western Colorado. Data compiled during
the study are not publicly available but it is possible to purchase

the computer model which is adaptable to other river basins. For

more information, see page 2-7.

VI 1 i



STATUS OF SYN FUELS PROJECTS

Synthetic Fuels From Petroleum

Italics denote changes since September 1973 issue

OWNERS & SPONSORS

Algonquin SNG Inc. , a

subsidiary of Algonquin
Gas Transmission Co.

Apco Oil Corp.

Ashland Oil Inc.

Baltimore Gas S, Electric

Boston Gas Co.

Brooklyn Union Gas Co.

Central Illinois Light Co.

Cities Service S-G, Inc. a

subsidiary of Cities

Service Co.

Coastal States Energy Co.,

a subsidiary of Coastal

States Gas Producing Co.

Columbia LNG Corporation,

a subsidiary of Columbia

Gas System Inc.

Consumers Power Co.

Continental Oil Co.

PROJECT DESCRIPTION

Commercial plant
SNG from naphtha

Commercial plant

SNG from naphtha

Commercial plant
SNG from light petroleum

liquids

Commercial plant

SNG from naphtha

Commercial plant

SNG from LPG

Commercial plant

SNG from naphtha

Commercial plant

SNG from naphtha

Commercial plants

SG from naphtha

Commercial plant

SNG from naphtha and

other feedstocks

Commercial plant

SNG from LPG

Commercial plant

SNG from LPG & natural

gas liquids

Commercial plants

SNG from liquid

hydrocarbons

STATUS

Construction nearly

completed; operation

expected in late

1973

DETAILS

Designed capacity is 120 MMcfd from 27,200 BPD of naphtha to be supplied

by Exxon. Plant designed and built at Freetown, Mass. by Lummus Co.

Basic process design was by Humphreys & Glasgow Ltd. The CRG process 1s

being used. Production over Algonquin customer needs will be cold to

Texas Eastern.

Project Cost estimated at $39.5 million.

Capacity is 125 MMcfd from 28,000 Bpd of naphtha to be supplied by New

England Petroleum Corp. from its Freeport, Bahamas refinery. Estimated

SNG cost is $1.05-$1.13/Mcf. Columbia Gas System will purchase the gas.

The Lurgi Gasynthan Process will be used. Stone & Webster has been

awarded the engineering contract for the plant to be located in eastern

Pennsylvania.

Project Cost estimated at $30 million.

Capacity is 60 MMcfd from light petroleum liquids. Foster Wheeler Corp.

has been contracted to design and construct the plant at Ashland's

Buffalo, N.Y. refinery. The plant will use the CRG process licensed

by the British Gas Council. Estimated gas cost is $1 .35-$l .40/Mcf .

Iroquois Gas Company will purchase the gas.

Project Cost - plant cost estimated at $10 million.

Capacity is 60 MMcfd which will be used to supplement the company's gas

supply at times of peak loads. Total estimated cost is $25 million.

At full capacity, the plant will use 500,000 gallons of naphtha per day.

The plant will use the BASF/Lurgi Gasynthan process. Stone & Webster

Engineering Co. has an engineering, procurement and construction con

tract for the plant. Plant will be located in eastern Baltimore County,

:-id.

Capacity is 40 MMcfd from propane using Japanese MRG process. Provisions

will be made for conversion to naphtha feed. The Badger Co., Inc. will

engineer and construct the plant from design specifications developed

by Universal Oil Products Co. U0P is process licensor. The plant site

is located in Everett, Mass. The feestock will be supplied by Exxon.

Project Cost estimated at $7 million.

Capacity is 50-60 MMcfd from 10,000 Bpd naphtha to be supplied by Exxon. Under construction

Plant location is Brooklyn. Estimated gas cost is $1.60. CRG process

will be used. Completion scheduled for January 1974 running 12 weeks late.

Plant to run 180 days/yr. Construction by Lummus Co. was started in

May, 1972.

Project Cost estimated at $26 million.

Final contract negoti

ations underway.

Plant planned to be

in operation by
November 1 , 1975

Construction was to

have been completed

by October 1, 1973

Scheduled to begir.

construction Fall,

1973

Construction began

Jan. 17, 1973. Com

pletion scheduled

for December, 1973

Designed capacity is 60 MMcfd from 12,000 Bpd of naphtha. CRG process

will be used. Plant location in Peoria, Illinois

Project Cost stinattd at 24 million.

Plant planned at Diamond, Mo. with capacity of 125 MMcfd from 25,200

Bpd of naptha from 100,000 Bpd of imported crude and unfinished oils.

Stone and Webster completed preliminary designs of the plant. The

plant will use the BASF/Lurgi Gasynthan process. Completion has been

tentatively set for fall 1975.

Project Cost estimated at $42.8 million.

Capacity of the plant to be located near Corpus Christi will be 200

MMcfd from 40,000 Bpd of naphtha and other feedstocks. Estimated gas

price is $1 . 10/Mcf . J. F. Pritchard has signed a letter of intent

covering the design, engineering and construction of the plant. Plant

will use CRG process.

Project Cost estimated at $33 million.

Design capacity is 250 MMcfd from 70,000 Bpd of feedstock. Primary
feedstock to be supplied by Dome Petroleum Corporation of Canada, with

additional domestic U. S. sources. The British Gas Council CRG process

is used. Contractor is Davy Powergas, Inc.

Project Cost estirated at $45 million.

Ultimate capacity is 200 MMcfd from 50,000 Bpd supplied by Dome Petro

leum and Amoco Canada from Alberta. Estimated gas cost is $1.00 plus.

Plant being built by Lummus Co. Estimated stream date for ultimate

capacity is by 2nd quarter 1974.

Project Cost estirated at $155 million.

Two plants. One will use 33,000 Bpd LPG; the other will use 27,200

Bpd naphtha. Plant locations in Northern Illinois. Northern Illinois

Gas Co. has signed a letter of intent to purchase 125 MMcfd of gas over

a 20-year period. Estimated completion date is 1975.

Feasibility study

completed

FPC application has

been filed

Engineering and pro

curement phase wi th

construction scheduled

for completion in

late 1974

Plant ic in startup
stage and is expected

to be in-service opera

tion by January, 1974

First half of ultimate

capacity in operation

September, 1973

Planning

IX



STATUS OF SYNFUELS PROJECTS

OWNERS & SPONSORS

Crown Central Petroleum
Corp.

El Paso Natural Gas Co.

Felmont Oil Corp.

Florida Gas Company, Texas

Gas Transmission Corpora

tion, The Charter Company

6ASC0 (Hawaii)

Howard Oil Refining Co.

Hydrocarbon Research, Inc.

Indiana Gas Co.

International Materials

Corp.

JOC Oil U.S.A. Inc.

Moore and McCormack Co.

New England Petroleum

Corp.

Northern Illinois Gas Co.

Northwest Natural Gas Co.

Peoples Gas Light and Coke

Co. , a subsidiary of

Peoples Gas Co.

PROJECT DESCRIPTION

Commercial plant

SNG and low sulfur fuel

oil from crude oil

Commercial Plant -

SNG and low-sulfur fuel
oi 1 from crude oi 1

Commercial plant
SNG from naphtha

Commercial plant

SNG and low-sulfur fuel

oil from crude oil

Commercial plant
SNG from naphtha

Commercial plant -

SNG from crude oil

H-Gas Demonstration

plant SNG from low-

grade hydrocarbons

Commercial plant

SNG from naphtha or

propane

Pilot plant -

SNG from low-grade oils

Commercial plant

SNG from naphtha

Commercial plant

SNG from light liquid

hydrocarbons

Commercial plant -

SNG and fuel oil from

crude oil

Commercial plant

SNG from liquid hydro

carbons

Commercial plant

SNG from light hydro

carbons or naphtha

Commercial plant

SNG from petroleum

liquids

DETAILS

Products will be SNG and 0.32S sulfur fuel oil from 100,000 Bpd crude

oil. Plant location is Maryland. Columbia Gas System will purchase

100 MMcfd at $1.1297/Mcf. Construction scheduled to be completed

in 1976. Plant capacity is 100 MMcfd and the process used will be CRG.

Project Cost estimated at $200 million.

Capacity is 1125 MMcfd of SNG and 103,000 Bpd of low sulfur fuel oil

from 300,000 Bpd of crude oil and 65,000 Bpd of crude condensate. Pro

cess configuration will consist of conventional refinery process units

to extract naphtha from crude feedstocks and desulfurize residual frac

tion. Naphtha will be reformed to SNG by Lurgi process. Site is near

Corpus Christi , Texas.

Project Cost estimated at $750 million.

Capacity is 125 MMcfd from 28,000 Bpd of imported feed. Proposed plant

location is Olean, N.Y., which is close to Felmont's wholly-owned

Allegany State Park underground gas storage field. Plans call for run

ning 10 to 12 Bcf/yr. of the SNG through this storage facility.

Capacity of this plant, to be located near Jacksonville, Florida, would

be 400 MMcfd and 50,000 barrels of low-sulfur fuel oil per day from

approximately 150,000 barrels of crude oil per day. The synthetic gas

produced by the plant would be available to Florida Gas and Texas Gas

for use in their pipeline systems.

Plant capacity to be 16 MMcfd from 2,700 Bpd feed. Estimated SNG cost

will be $1.57. Plant location is to be Barber Point, Hawaii. Ralph

M. Parsons Co. is to be builder. Lurgi process is to be used.

Project Cost $10-$13 million (60% for plant cost and 40% for pipeline.)

Products will be SNG & low-sulfur residual from 150,000 Bpd feed. Crude

oil will be imported. Plant location will be Philadelphia. Production

slated for late 1973. Plant capacity is 177 MMcfd. MRG process to be

used.

Project Cost estimated at $180 million.

HRI has completed a pilot plant program with a 6-inch diameter reactor

handling up to 15 Bpd of feed. HRI's next step is to build and operate

a demonstration plant having a capacity of 5.6 MMcfd of SNG.

Plant to be located in Indiana. Plant capacity is 60 MMcfd.

STATUS

The plant will use the SEGAS process which is now under development by
International Materials Corp. The Burlington, Mass. plant will have a

1.2 MMcfd capacity.

Capacity would be 125 MMcfd from 30,000 b/d of naphtha. The plant would

be located near Burlington, N.J. J. F. Pritchard has completed an

engineering-design study.

Plant will be built by Moore and McCormack Co. in Berkeley County, S.C.

A subsidiary Moore and McCormack Energy will operate the plant. The

30 MMcfd output of the plant will be sold to South Carolina Electric

and Gas Company.

Project Cost estimated at $10 million.

Note: Previously listed South Carolina Electric and Gas Co. as owner.

Capacity will be 100 MMcfd SNG and 50,000 Bpd low-sulfur heavy fuel oil

from 100,000 Bpd crude oil. Plant site at Oswego, N.Y. adjacent to

Niagara-Mohawk Power Co. which will purchase all gas. Planned for

completion by October, 1974.

Project Cost SNG plant $28 million

Crude oil plant $37 million

Pipelines & Storage $15 million

Capacity will be 375 MMcfd of SNG from 85,000 bbl/day of naphtha by the

CRG process. Plant site is Minooka, Illinois. Gas will be sold in

Illinois only. Bechtel is the builder.

Project Cost estimated at $55 million.

Capacity is 100 MMcfd from naphtha delivered by tankers or Canadian

light hydrocarbons delivered via pipeline (Blackfoot). Plant site is

former oil gas plant, Portland, Oregon. Lurgi process selected.

Fluor will do design and construction. Estimated gas cost $1.16-

$1.20 per Mcf. The plant will use 24,000 Bpd of natural gas liquids.

On line by November 1, 1974.

Project Cost estimated at $25 million.

Capacity will be 154 MMcfd from 33,000 Bpd of petroleum liquids. The

plant site is Jackson Township, Illinois. M. W. Kellogg Co. is the

builder. The CRG process will be used. Amoco Production and Union

Oil of California will provide the feedstock. Completion is planned

for the 1974-1975 heating season.

Project Cost estimated at $57 million.

Planned

Planning

Suspended

Preliminary feasibi

lity study being
conducted

Operation planned

for 1974

Feasibility studies

by Procon completed

Acti ve

Planning Negotiating
for feedstocks

Planning

Planning

Planning

Announced

Under construction

with 1974 completion

scheduled

Under construction

Under construction



STATUS OF SYNFUELS PROJECTS

OWNERS & SPONSORS

Phillips Petroleum Co.

Public Service Electric
& Gas Co. (N.J.)

San Diego Gas & Electric

and Pacific Resources, Inc.

Southern Natural Gas Co.

South Jersey Energy Co.,
a subsidiary of South

Jersey Industries, Inc.

Tecon Gasification Co., a

Texas Eastern Transmission

Corp. subsidiary

Tenneco Oil Co.

Transco Energy Co., a sub

sidiary of Transcontinental

Pipe Line Corp.

Trunkline Gas Co. Plant

will be owned & operated by
a wholly-owned subsidiary

Tucson Gas and Electric Co.,

Arizona Public Service Company,

Southwest Gas Corporation and

Southern Union Gas Company

United Gas Pipeline Co.

PROJECT DESCRIPTION

Commercial plant
SNG from light

hydrocarbons

Commercial plants

SNG from naphtha

Commercial plant

SNG and low-sulfur fuel

oil from crude oil

Commercial plant

SNG from liquid

hydrocarbons

Commercial plant

SNG from naphtha

Commercial plant

SNG from naphtha

Commercial plant

SNG from naphtha

Commercial plants

SNG from light hydro

carbons, naphtha and

crude oil

Commercial plant

SNG from naphtha

Commercial plant

SNG from naphtha

Commercial plant -

SNG and fuel oil from

crude oil

First plant -in
operation- March,

1973, Second plant

nearing construction

DETAILS STATUS

Capacity will be up to 67 MMcfd. Natural Gas Pipeline Co. of America Awaiting FPC

has a contract to purchase the SNG. The plant site is at Phillips approval

refinery in Borger, Texas. Process not announced, possibly will be

the HOC Clean Fuels Refinery process developed by M. W. Kellogg and

Phillips.

Two plants will be built employing the CRG process; both plants are

being designed and constructed by Foster Wheeler. The first plant

of 20 MMcfd capacity is completed and in operation. Capacity of the

second plant is 125 MMcfd from 25,000 Bpd of feed. Naphtha feedstock

will be delivered to the plant which is adjacent to PSE&G's Linden

power plant by pipeline. PSE&G will use 90% of the SNG with the re

maining 10% to be purchased by Elizabethtown Gas Co. Plant has received

approval for construction and operation from the N.J. Board of Public

Utility Commissioners and is expected to be in service for winter of

1973-74.

Project Cost estimated at $30 million.

Plant would be a 100,000 b/d fuels refinery 30 miles north of San Diego. Planning

The throughput of crude would be divided 40,000 bbl for low-sulfur fuel

oil, 30,000 bbl for distillate fuel oil and the remainder for naphtha

and conversion to SNG. Ralph M. Parsons Co. has been named design en

gineer and prime contractor for the facility which will cost about $150

million. Construction scheduled to begin in late 1974, on stream by 1977.

Plant capacity will be 60 MMcfd from liquid hydrocarbons. Plant to be

located in Escambia County, Alabama. The CRG process was used is pre

liminary cost estimates.

Preliminary design

work completed. FPC

application filed in

December, 1972.

Project Cost estimated at $13.8 million.

Plant capacity will be 125 MMcfd from 24,000 Bpd of naphtha. British

Gas Council's CRG process will be used. The Lummus Co. is the en

gineering contractor. South Jersey Gas Co., another subsidiary, will

purchase 20% of the output of the plant. The remaining capacity will

be sold to other gas utilities in the N.J. , Penn., Delaware and Maryland

area. Scheduled to go on stream in 1974-1975 heating season. Plant

site is Gloucester Co., N.J. A second 125 MMcfd train is planned.

Project Cost estimated at $30 million.

Capacity is 500 MMcfd from 110,000 Bpd feed. Japan Gasoline Co. MRG

process will be used and Procon/UOP will design and build the plant.

Feedstock will be 1/3 domestic, the rest foreign. The gas will be

delivered to Texas Eastern's lines. Plant will be located on a
3,500-

acre tract near Donaldsville, La. A similar plant that was to have

been built at South Plainfield, N.J. has been suspended due to local

opposition. Consolidated Natural Gas Co., which was a party to that

Tecon project has withdrawn.

Project Cost $175 million.

No details available

Project includes a 250 MMcfd SNG from naphtha and propane plant and a

460 MMcfd SNG from crude oil plant. Lurgi process will be used for

both facilities. Naphtha facility to be located in Upper Chichester

Township, Delaware County, Pennsylvania, and is scheduled to be on

stream in Spring, 1975. The crude oil conversion facility is scheduled

to be on stream in late 1976 and will be located in northeast North

Carolina.

Project Cost Naphtha conversion plant
- $85 million

Crude oil conversion plant - $300 million

Capacity is 150 MMcfd from 30,000 Bpd feed. Naphtha will be imported to

Houston & pipelined to plant site in Illinois. Fluor is the contractor.

Plant site is Blue Mound, Illinois.

Project Cost estimated to be $50-$60 million.

Plant capacity is 100 MMcfd (up from 75 MMcfd). The Lurgi process will

be used. The contractor is Fluor. Construction is expected to start

February, 1974 with completion in early 1975.

Project Cost Estimated at $30 million.

The plant would use 150 MBpd of foreign crude to produce 340 MMcfd of

SNG and 80 MBpd of low-sulfur fuel oil. Plant location is Pascogoula,
Mississippi. Gas produced would supplement United's interstate gas

transmission system.

Project Cost estimated to exceed $250 million.

Being delayed due to

difficulty in obtain

ing feedstocks.

FPC dismissed applica

tion for lack of jur

isdiction. Order being
appealed

Unknown

Postponed indefinitely
due to unavailability

of crude oil

Planning

Design and

Engineering

Planned Seeking
feedstock supply
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STATUS OF SYNFUELS PROJECTS

OWNERS & SPONSORS

Washington Gas Light Co.

Zapata Corporation

PROJECT DESCRIPTION

Commercial plant

SNG from naphtha

Commercial plant -

SNG from crude oil

DETAILS STATUS

Plant capacity will be 50 MMcfd from 10,000 Bpd of naphtha which will Announced

be supplied by Atlantic Richfield. Plant location is 1n Prince

William County, Va. five miles north of Quantico on the Potomac River

where Arco has an existing dock. Construction to begin in mid-1973

and plant to be in operation in the spring of 1975.

Project Cost estimated at $20 million.

Capacity is 500 MMcfd from 100,000 Bpd of heavy Persian Gulf crude oil. Planning

Plant to be located on the Gulf coast.

Synthetic Fuels From Oil Shale

Italics denote changes since September 1973 issue

Colony Development Operation
30% ARCO (operator)
30% Sohio

20% TOSCO

20% Cleveland Cliffs

Proposed commercial

project

Colorado, state of in coopera- Oil Shale environmental

tion with Dept. of the Interior, studies Piceance
3 Colorado counties and 17 Creek Basin

industry participants

Paraho Development Corporation Paraho Oil Shale

(Development Engineering, Inc.) Development Program

Equity Oil Company and

Atlantic Richfield Company

Institue of Gas Technology
American Gas Association

National Science Foundation &

University of Southern

California

Occidental Petroleum Company

Equity BX Project

In situ shale oil

recovery

Oil shale gasification

pilot plant

Biochemical processing
of oil shale

Experimental in situ

recovery of oil shale

Petrobras (Petrol eo

Brasiliero, S.A.)

Prototype plant

ARCO & TOSCO currently engaged in final review of data in hopes of

making a commercial decision in 1974. Sohio & Cleveland not parti

cipating in data review but retain interest in Colony. If commercial

decision is reached, estimated production would be 46,000 Bpcd of fuel

oil or two products: naphtha & a sulfur-free distillate. C. F. Braun

& Co. has been hired for construction engineering & final cost estima

tes. Recent announcements include: possibility of starting construction

in Fall 1974; a proposed pipeline route from plant to southeast Utah; a

request to build a road from Grand Valley, Colorado to Colony property

on Parachute Creek.

Project Cost Over $50 million has been spent on technology and

environmental studies since 1964.

Commercial plant would cost at least $250 million.

Studies concerning (1) water resources, (2) surface rehabilitation &

revegetation, (3) environmental inventory & impact, and (4) regional

development & land use planning are being conducted to better ascertain

environmental effects of an oil shale industry in Colorado. Scheduled

for completion by July 1974.

Project Cost $735,000.

DEI leased BuMines Anvil Points oil shale experimental facility near

Rifle, Colorado for 5 years and will conduct a 30-month project to

demonstrate their vertical kiln technology. Direct & indirect heating
will be studied in a pilot retort (2-1/2 foot diameter) and a semi-works

retort (8-1/2 foot diameter). Fifteen companies have now joined the pro

gram, thus assuring the full 30-month program.

Project Cost $7.5 million.

Field test of a 5-spot in situ shale oil recovery process. Hot methane Suspended

gas injected into naturally-fractured shale formation in SW Piceance

Creek Basin. Tests modified to investigate hot steam injection. Tests

suspended in 1971 .

IGT is designing a 1 ton/hour batch process (8-hour charge) pilot plant.

Project Cost $300,000.

An 18-month investigation of the use of sulfur-oxidizing bacterium for

releasing kerogen from oil shale. Details unknown.

Project Cost $120,000 NSF grant.

ARCO & TOSCO still

contemplating

commercial decision

(see p. 2-25)

Active (see p. 2-26

of Sept. 1973 issue)

Retort construction to

begin in early 1974

(see p. 2-23)

Active (see p. 2-15)

Active but no public

announcements

An Oxy subsidiary, Garrett Research & Development Co., has been con

ducting an in situ experiment on D. A. Shale fee lands near DeBeque,
Colorado since February 1973. Oxy's process essentially creates an oil

shale retort underground by opening a mine, then collapsing the mine roof

with explosives. The rubble is then ignited and shale oil collected by a

series of pipes laid on mine floor, then recovered at the surface thru a

conventional well. Nuclear explosives are not contemplated. Recent

announcements indicate recovery of 25-30 barrels per day with a 50% yield

which is not further defined.

Project Cost $1 million committed for a 3-year program.

A 2000-Tpd Petrosix shale retorting facility is being operated at Sao

Mateus do Sul , State of Parana, Brazil. Facility includes all necessary

support operations including surface mine, crushing plant, retort,
off-

gas processing, power plant, worker housing, etc. Most recent report

indicates operation at design capacity.

Project Cost total expenditures in excess of $35 million.

Active (see p. 2-23)

Approaching continu

ous operation at de

sign capacity (see

p. 2-40 of the June

1973 issue)
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STATUS OF SYNFUELS PROJECTS

OWNERS & SPONSORS

Shell Oil Company

Sohio Petroleum Company

Stanford Research

Institute

Superior Oil Company

The Oil Shale

Corporation (Tosco)

Union Oil Company

U.S. Department of the

Interior

PROJECT DESCRIPTION

Field testing
In situ shale oil recovery

Proposed commercial

facility

Lurgi process retorting
experiment

Feasibility studies of

possible commercial plant.

Experimental mine

Direct gasification of

oil shale

Continuing development of

shale retorting processes

Prototype Oil Shale

Leasing Program

DETAILS

Shell Oil Company initiated an in situ field test on land leased from

Marathon Oil Company located along Piceance Creek 1n Colorado in late

1970. Two wells were involved in the test program.

Project Cost unknown.

In a presentation to Utah Board of Water Resources, Sohio stated it

plans to start engineering design 1n 1975 for a commercial plant to

be on-stream 1n 1978. Plant would be located in Uintah County, Utah.

Project Cost not estimated.

SRI seeking industry support for proposed 2000 T/D Lurgi retorting

campaign to be conducted near Grand Valley, Colorado. Three-year

program.

Project Cost $16 million.

Superior conducting studies on development of oil shale, dawsonite,

and nachollte which occur on fee lands west of Meeker, Colorado. Lower

zone shale would be developed by underground mining. Superior an

nounced 1n June 1973 they would drive an experimental mine beneath

leached zone in their fee property at northern edge of Piceance Basin.

Superior still awaiting decision on land exchange with Dept. of the

Interior.

Project Cost no announcements.

At Tosco's Research Center at Rocky Flats near Denver, experimental

studies have commenced on the direct gasification of oil shale to

produce an intermediate Btu gas suitable for conversion to pipeline

quality gas.

Project Cost unknown.

Work has continued quietly on further development of the Union oil "rock
pump"

shale retorting process and on Lurgi process retorting.

Decision announced on Nov. 28, 1973 to proceed with leasing program.

First lease sale (Tract C-a) scheduled for Jan. 8, 1974 in Denver.

Sealed bonus bidding. Environmental lawsuit to stop first lease sale

still considered a possibility . Numerous adverse comments by environ

mental groups were received by Interior in late Oct. and early Nov.

Public reaction to announcement has otherwise been most favorable in

Colorado, Wyoming and Utah.

STATUS

Suspended

No firm public

announcement

Proposal stage. (See

March 1972 issue,
p. 2-37)

No recent announce

ments (See p. 2-19,

Sept. 1973 issue)

Project recently

initiated

No recent announce

ments

See p. 2-28)

Synthetic Fuels From Oil Sands

Italics denote changes since September 1973 issue

Great Canadian Oil Sands,
Ltd. owned 97% by Sun Oil

Co. --3% is publicly held

Imperial Oil, Ltd.

Muskeg Oil Company, wholly-

owned subsidiary of AMOCO

Canada, Ltd.

Shell Canada, Ltd., &

Shell Explorer Limited

Commercial plant Plant has been in operation since Sept. 1967. Energy Resources Con

servation Board approval authorizes annual production equivalent of

45,000 Bpcd. Product is 38-40 gravity synthetic crude blended from

gas oil, naphtha and kerosene fractions from Unifining of delayed coker

distillate. Coker bottoms used as power plant feed. Mining by bucket

wheel excavators. Alberta ERCB recommended Approval of Application to

increase production allowable to 65,000 BPCD in report released Nov., 1973

Imperial has been conducting steam stimulation recovery tests in Cold

Lake heavy oil deposit since 1971 under experimental Approval No. 1503

issued by Alberta ERCB. Application to ERCB to produce 1500 to 4000

BPCD as experimental production application (details confidential).

Imperial has sold data and ongoing program monitoring rights to 5

companies

This rather extensive field project has been underway since 1958 under

authority of Experimental Project Permit Approval No. 1195. Location

is Section 27-85-8W4M. 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 1n situ project was

to fracture the formation by the patented Hydra-Frac technique and

follow up with a combination forward combustion-water flood procedure

known as the C0FCAW process. AMOCO owns patent rights to both processes.

Application was withdrawn by Muskeg in 1969 and formally cancelled in

April 1970. Field work was discontinued until 1971.

Commercial plant Application to ERCB announced in early August 1973 asks permission to

produce 100,000 Bpcd from Bit. Sands Lease No. 13 by surface mining.

Shell estimates recoverable reserves on Lease No. 13 total 3 billion

barrels. Pending Provincial approval, construction will commence 1976;

production, 1980.

Project Cost $710 million.

Operating (See page

3-24)

Experimental in situ

recovery project

Experimental in situ

recovery project

Active (See September

1973 issue, p. 3-22

and p. 3-11 this issue)

Reactivated 1n 1971

with 10-acre, 9-spot

well pattern (See

March 1969 issue,
p. 2-1 and June 1971

issue, p. 2-24)

Application heard by
ERCB in October, 1973

(See p. 3-U)
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STATUS OF SYNFUELS PROJECTS

OWNERS & SPONSORS

Shell Canada, Ltd.

PROJECT DESCRIPTION

In situ recovery test

Syncrude Canada, Ltd., a

Canadian nonprofit corpora

tion owned jointly by At

lantic Richfield Canada,
Ltd. (30%), Canada-Cities
Service Ltd. (30%),
Imperial Oil, Ltd. (30%)
and Gulf Oil Canada, Ltd.

(10%)

Texaco Exploration

Canda, Ltd.

Commercial plant

Experimental in situ

recovery project

DETAILS

A steam injection, in situ recovery test conducted this year in Peace
River oil sands area on experimental permit (Approval 1904) issued

by ERCB. Test will continue Into 1974 and 1f Initial results are

favorable, a pilot plant will be built. Decision to proceed with com

mercial production will be based on pilot results. Full scale produc

tion would be achieved in 1983 barring unforeseen delays.

Project Cost 1n situ recovery test, $1.5 million full scale

production, $0.5 to $1.0 billion.

STATUS

Active (See page

3-11)

Commercial facility to be located on Bit. Sands Lease No. 17. Allowable

production is 125,000 Bpcd of 30+ gravity syncrude and 5479 Bpcd of resi

dual oil. Mining by draglines, hot water process for bitumen recovery.

Conceptual design of extraction plant, road, railway, and water supply
systems underway. Application to ERCB asks for delay 1n start-up to mid-

1977 instead of 1976. Initial production expected to be 104,500 Bpcd.

ERCB has recommended approval of application. Letter of intent on royalty
and Canadian participation terms issued by Province.

Project Cost estimated at $744 million.

Texaco Exploration was Issued experimental permit No. 1769 by the Energy
Resources Conservation Board of Alberta, Canada in June 1972 to conduct

a pilot recovery project on Bituminous Sands lease No. 51 held by that

company in the Athabasca deposit area of the province. Overburden ratios

in the area of the project suggest some form of in situ program.

Project Cost $3 million.

Conceptual design

underway. (See pp.

3-18 and 3-22)

Project commenced in

June 1972 (See Sept.

1972 issue, p. 3-28)

Synthetic Fuels From Coal

Italics denote changes since September 1973 issue

Bureau of Mines

Bureau of Mines and

Union Pacific Railroad

Synthane Project

Pilot Plant SNG

from coal

Underground Coal

Gasification Project

Catalysts & Chemicals

Inc.

C0GAS Development Co. (CDC)
joint venture of FMC Corp.,

Panhandle Eastern Pipe Line,

Tennessee Gas Pipeline,
Consolidated Natural Gas,

Republic Steel, and Rocky
Mountain Energy

Colorado Interstate Gas Co.

Pilot plant

methanation of coal gas

COGAS Project

Pilot Plants - SNG and

synthetic crude oil

Pilot plant research

SNG from coal

Commercial plant

Capacity to be over 1 MMcfd of gas from 70 Tpd of coal. The gasifier

is a fluid bed reactor with high methane make. Plant site is Bruceton,
Pa. Lummus Co. has completed plant design. Rust Engineering has been

awarded a $9,650,000 contract for construction of the plant.

Air acceptance tests at the Hanna, Wyo. site indicate that the coal bed

is tight insofar as in situ gasification is concerned. Air acceptance

increased five-fold as a result of hydraulic fracturing. A forward-

burning gasification test 1s being conducted. Gas is being produced at

a steady rate of 2.5 million scf per day. The gas has a heating value

of 140-150 Btu/scf and contains about 15% methane, 10% carbon monoxide,

15% hydrogen and 15% carbon dioxide. Oxygen instead of air is to be

injected in future tests.

The pilot plant consists of three methanation reactors to be used for

proving a catalyst and designing a methanation process for use in com

mercial coal gasification plants. Plant capacity is 150 Mcfd of pipe

line gas. The plant is located in Louisville, Ky. Pilot plant program

is scheduled to require 12 to 24 mo. to complete.

Pilot plant facilities are under construction at Princeton, N.J. and at

Leatherhead, England. The Bechtel Corp. will assist in evaluating com

parative process alternatives, designing and erecting a pilot plant,

making a preliminary commercial plant design and making economic evalua

tion for facilities at Princeton, N.J. The pilot plant at Leatherhead

will be constructed and operated by the British Coal Utilization Re

search Association and the National Research Development Corp. This pilot

plant will have a capacity of 53 tons/day of char feed to produce 2.5

MMcfd of synthesis gas. Operating pressure will be 15-50 psig.

Project Cost pilot plant phase estimated at $7 minion.

Process development being done by Garrett Lab., a subsidiary of Occidental Active (See page 4-30

Petroleum Corp. Process carbonizes coal at relatively low pressure; char of June 1973 issue)
is by-product. Site of the pilot plant is LaVerne, Calif. CIG has option

on large block of coal land in Montana from Westmoreland Resources.

Project Cost cost of current research estimated at $0.5 million.

Under construction,

completion date is

August, 1974

Active (See page 4-14

of June issue for a

description of over

all project)

Operational

Plant under construc

tion, operation

scheduled for late

1973
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STATUS OF SYNFUELS PROJECTS

OWNERS & SPONSORS

Commonwealth Edison Co.

Conoco Methanation Co., a

wholly-owned subsidiary of

Continental Oil Co.

Edison Electric Institute
and the Southern Company

El Paso Natural Gas Co.

Environmental Protection

Agency - sponsor

Applied Technology
Corporation contractor

Environmental Protection

Agency sponsor

J. F. Pritchard & Company
contractor

Exxon Corporation

PROJECT DESCRIPTION

Demonstration plant

Fuel gas from coal

Demonstration plant -

methanation of coal gas

Pilot plant

Solvent refining of coal

Commercial plant
SNG from coal

ATGAS Project -

Development of design

criteria

Engineering evaluation

Research and pilot

plant operation

Exxon Corporation Commercial plant

General Electric Co. Pilot plant - SNG

from caking coals now,

synthesis gas later

DETAILS

Commonwealth would help finance, build & operate a plant 1n the Chicago

area near an existing power plant. Lurgi gasifler would be used to make

180-Btu/cf gas. Ash and sulfur would be removed and clean gas used in

existing boiler. Product tars would be used to briquet coal fines.

Could be 1n operation by 1975.

Project Cost - estimated at $23.5 million.

Plant methanates purified gas from Lurgi gaslfier and produces 2.6 MMcfd

of methane. Site 1s adjacent to Scottish Gas Board's Lurgi gaslflers at

Westfield, Scotland. Conoco designed the facilities, Woodall-Duckham

constructed the plant. British Gas Council is acting as a consultant.

There are 15 companies participating with Conoco. Plant is operating

and has successfully produced high methane gas (95%) at rates of 85-90

percent of designed capacity. One-year test program is planned.

Project Cost estimated at $5 million.

The plant has been built on the site of Southern Electric Generating Com

pany's E. C. Gaston Steam Plant located near wnsonville, Ala. The plant

has been designed and constructed by Catalytic, Inc. Catalytic will also

operate the plant. Plant capacity will be six tons of coal per day to

produce a "clean
fuel"

containing 90% of the carbon 1n the original coal.

The process dissolves coal under pressure with a small quantity of hydro

gen, which reduces the ash content to about 0.1%. The sulfur content

may be reduced to as low as 0.3%.

Project Cost - EEI has pledged $4 million to the project and Southern

Company's affiliates, also EEI members, have pledged $2

million in support.

Capacity will be 288 MMcfd. Lurgi gaslfiers will be used. Stearns-

Roger Corporation has engineering contract and is working with German

Lurgi. Plant site is adjacent to coal lease held by El Paso on Navajo

Indian Reservation 1n northwestern New Mexico. El Paso plans to operate

a commercial size development gaslfier by late 1974.

STATUS

Proposed

Operational (See page

4-38)

Project Cost plant cost now estimated at $491 million

mine cost estimated at $113 million

Construction was com

pleted during August

1973. The plant is

now undergoing pre

operational testing
and should commence

test runs in late 1973

or early 1974.

Design and evaluation

underway FPC Applica

tion Supplemented Oct.

10, 1973 (see page 4-33

of this issue and page

4-28 of the March

issue)

ActiveEPA contract provides for work on design criteria for a 50-100 MW power

generating plant utilizing a low-Btu gas produced by the ATGAS process.

Process employs a unique mol ten-Iron gasification technique to gasify

all types of coal with steam and oxygen at low pressures.

Project Cost EPA contract for $1,719,350.

Engineering evaluation of the SO2 free, two-stage coal combustion pro

cess developed by Applied Technology Corporation (called the ATGAS

Process) applicable to a 1000 MW power generating plant.

Project Cost - EPA contract is for $140,000.

Exxon is initiating a two-stage program to develop both a coal gasi

fication process and a coal liquefaction process. The first stage

will involve further research, and design of two large scale pilot

plants. If successful, a second stage will be undertaken involving
the construction and operation of the pilot plants to be located at

Exxon's Baytown, Texas refinery. Capacities of the gasification and

liquefaction pilot plants will be 500 and 300 tons per day, respectively

Project Cost First stage $10 million.

Second stage $145 million.

Carter Oil, an affiliate 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 location of the plant will be near Gillette,
Wyo. in Campbell County. Also, Carter has an industrial water contract

for 50,000 AFY from the Xellowtail Unit on the Big Horn River.

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

Work to date has been done at G.E.'s Research and Development Center 1n Operating
Schenectady, New York. A

"feasibility"

unit has been built which oper

ates at one atmosphere pressure and consumes about a quarter of a ton

of coal per day. Successful runs, using low-grade coals from Illinois

and Missouri have been made. The unit is a fixed bed reactor which uses

a unique extrusion method of injecting coal Into the gaslfier. Within

a year a 20-atmosphere demonstration gaslfier of a half a ton of coal per

hour capacity is to be built. Long-term plans call for the building of

a prototype plant with a full-scale gaslfier; also a liquid membrane

scrubber system for sulfur removal will be studied.

Active

First stage of gasifi

cation experiments to

be completed during
1974. First stage of

liquefaction experiments

to be completed during
1976 (See page 4-39)

Feasibility study
initiated in late 1973

will take 18 months.

(See page 4-39)

XV



STATUS OF SYNFUELS PROJECTS

OWNERS & SPONSORS

Hydrocarbon Research Inc.

operator, Financial spon

sors - Ashland 011, Atlan
tic Richfield. Esso Research
and Engineering, and Stand
ard Oil Co. (Indiana)

Institute of Gas Technology
and Ralph M. Parsons Co.

Illinois Group
7 companies

Island Creek Coal Co. and

Garrett Laboratories, both
subsidiaries of Occidental
Petroleum Corp.

Michigan Wisconsin Pipe Line
Co. a wholly-owned subsi

diary of American Natural
Gas Co.

Natural Gas Pipeline Company
of American, a wholly-owned

subsidiary of the Peoples

Gas Company

Northern Natural Gas Co.

and Cities Service Gas Co.

Office of Coal Research

and American Gas

Association

Office of Coal Research

and American Gas Assoc. -

sponsors, Battel le

Columbus - contractor

Office of Coal Research and

American Gas Assoc.

sponsors, Bituminous Coal

Research Inc. - contractor

PROJECT DESCRIPTION

H-Coal Project
Pilot plant low-sulfur

fuel oil

U-GAS Project
Pilot plant - low Btu gas

from coal

Commercial plant -

SNG from coal

Pilot plant -

conversion

of coal to fuel oil

Commercial plants

Dunn Center Coal Gasi

fication Project

Commercial plants

Commercial plants

Lurgi process

development

Process development

unit SNG from

pulverized coal

BI - Gas Project

Pilot plant - SNG

from coal

DETAILS

Testing of H-Coal process is being done 1n a pilot plant at Trenton,
N.J. Process uses an ebulated catalyst to liquefy coal under hydro

gen pressure in the presence of a recycle oil. Product ranges from

low-sulfur fuel oil to high quality gasoline and naphtha. A proto

type plant is currently being designed and construction will start

January 1 , 1974.

Parsons will produce engineering-design services for a demonstration

gasifier to fuel a 50-100 MW power generation plant. Industry and

government financing 1s being sought. Process reacts crushed coal with

air and steam 1n a single-stage fluid1zed-bed gasifier at pressure of

about 300 pslg. Produced gas has a heating value of 140 Btu/cf. Sul

fur and particulates are removed from the raw gas 1n a high temperature

cleanup system. No site has yet been selected.

Nothing definite on plans for a commercial scale gasification plant.

The pilot plant, located at LaVerne, Calif., will use a rapid pyroly-

sis process. Garrett has also been operating a pilot plant to con

vert 4 tons per day of municipal solid wastes to low-sulfur oil, char

and gas using the flash pyrolysis process. Planning 1s underway for

construction of a 200 Tpd demonstration facility to further evaluate

the GR&D Process. Sponsors are being sought for this next step which

will require about 4 yrs. and funding of approximately $6 million.

Michigan Wisconsin has a 20 year option on about 3 billion tons of

lignite under lease from the Coteau Properties Co., a subsidiary of

The North American Coal Corp. The lignite reserves are located in

Mercer, Oliver, McLean, Dunn, Stark and Billings counties of west

central North Dakota. Michigan Wisconsin has not committed to a con

struction schedule, but is actively studying the feasibility of con

structing an initial 250 MMcfd Lurgi plant with a 1979-80 target

completion date. North American will do the mining.

On January 25, 1973 NGPL and the Nokota Company (formerly Star Dril

ling, Inc. ) entered into a twenty year leasehold encompassing approxi

mately 110,000 acres in central Dunn County, N. D. Under terms of
the agreement, NGPL has exclusive rights to proven lignite reserves

of 2.1 billion tons within the lease area. First 250 MMcfd plant

utilizing Lurgi technology currently envisioned to be operating by
1980 with successive plants following at three year intervals. Re

serves are adequate for up to eight plants.

Joint pursuit of coal gasification in Powder River Basin of Montana-

Wyoming for gasification to 1,000 MMcfd SG 1n four plants of 250

MMcfd capacity. Peabody Coal Co. has dedicated 500 million tons of

coal from the Northern Cheyenne Indian Reservation (Montana) to

the project.

Development to modify the Lurgi reactor that will enable it to handle

coking and swelling American coals. Tests will be made in Scottish

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

for internal reactor modification while Woodhall-Duckham was contrac

ted to make the necessary ancillary system modifications to isolate

the single gasifier unit. Technological guidance will be provided by
British Gas and Lurgi throughout the program. Some 20,000 tons of

U.S. coals have been shipped to Scotland which include: Illinois No.

5, Illinois No. 6, Pittsburgh No. 8 and Montana Rosebud coals.

A process development unit will be constructed at West Jefferson,
Ohio for development of an ash agglomerating process for producing
synthesis gas from a pulverized coal feed. Heat is supplied by
circulation of hot, partially burned char from a burner vessel into

the gaslfier. Capacity of the PDU will be approximately 800 Mcfd

of synthesis gas.

Project Cost Battelle was awarded a $4.1 million, 30-month contract

to operate the PDU on March 23, 1973 (Two-thirds by OCR,
one-third by AGA).

The process developed by Bituminous Coal Research, Inc. reacts pulver

ized coal in a stream of oxygen and steam at high temperature and pres

sure to produce a gas interchangeable with natural gas. Stearns-Roger

Inc., has been awarded the contract to design and build the pilot plant

which will process 5 tons of coal per hour to produce 100 Mcfh of pipe

line quality gas. Plant site 1s Homer City, Pa.

Project Cost plant cost estimated at $18 million

total cost estimated at $24 million

STATUS

Active

Acti ve

Investigating feasi

bility.

Acti ve

Planning

Planning

Under study (See page

4-30 of the June 1973

issue)

Tests underway (See

page 4-18 of

September issue)

Scheduled construction

completion is Jan. ,

1974

Under construction -

scheduled for comple

tion in July 1974
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STATUS OF SYNFUELS PROJECTS

OWNERS & SPONSORS

Office of Coal Research
and American Gas Assoc. -

sponsors, Chem Systems -

contractor

Office of Coal Research and

American Gas Assoc. -

sponsors, Consolidation
Coal Co. contractor

Office of Coal Research

sponsor, Combustion En

gineering, Inc. , also

participating are C. E.

Lummus Division and Con

solidated Edison

Office of Coal Research

sponsor, FMC Corp.

contractor

Office of Coal Research and

American Gas Assoc.

sponsors, Institute of Gas

Technology contractor

Office of Coal Research

sponsor, Pittsburg & Midway
Coal Mining Co. -

contractor

Office of Coal Research -

sponsor, Pittsburg & Midway
Coal Mining Co. contractor

Office of Coal Research

sponsor, University of

North Dakota Engineering
Experiment Station -

contractor

Office of Coal Research -

sponsor, Westinghouse

Electric Corp. - contractor

PROJECT DESCRIPTION

Process development unit
liquid phase methanation

CO2 Acceptor Project
Pilot plant - SNG from

coal

Process development -

low Btu gas from coal

C.O.E.D. Project
Pilot plant - liquid

fuels from coal

HYGAS Project

Pilot plant

Hydrogaslfi cation

Solvent Refined Coal

Project

Pilot plant - demln-

erallzed, low-sulfur

extract from coal

Pilot plant

low Btu gas from coal

Project Lignite

PDU SNG and low-sulfur

fuel oil from lignite

Research Project -

Generation of electric

power from coal

DETAILS

A process development unit will be constructed by Demarkus for develop
ment of a liquid phase methanation process.

The plant located at Rapid City, S.D. 1s designed to produce 2 MMcfd

of 375 Btu/scf gas from 40 tons of lignite and 3 tons of dolomite per

day. In the CO2 Acceptor Process developed by Consol ,
ground lignite

1s fed into a gasifier under pressure of 150 to 300 ps1 and heated to

1560F by steam. Dolomite, pre-heated to 1900F, 1s Introduced into

the gaslfier and by chemical reaction, absorbs the carbon dioxide

present 1n the gaslfier releasing additional heat. Only methanation is

then required to make pipeline quality gas.

Project Cost - $9.3 million for construction and an estimated $5

million annually for operation.

This program is to develop an entrained coal gasification process.

Phase I consists of various system and component design studies which

will provide the basis for selection of the entrapment type gaslfier

system to be done by C. E. Combustion Division. C. E. Lummus will de

sign the cleanup phase of the process with Consolidated Edison evalua

ting the optimum system for application of coal gasification to utility

electric power generation.

Project Cost - $226,270 for Phase I.

Pilot plant, located at Princeton, N.J., has a capacity of 36 tons of

coal per day yielding about 30 Bpd of refinery feedstock plus char. The

process employs multiple fluldlzed beds. Plant has operated on Colorado

and Wyoming coals and 1s currently using Illinois coal. More than 5,000

tons of coal have been processed since operations began. FMC Corp. has

installed a $400,000 oil absorber system which 1s expected to enhance

oil yield, permit coal solids recovered from the gas stream to be re

cycled back Into the pyrolysls reactors and to reduce capital cost.

Project Cost - pilot plant estimated at $4 million.

Pilot plant has a capacity of 1.5 MMcfd of pipeline-quality gas. Pro

cess Involves making hydrogen from char and reacting the hydrogen at

high temperatures and pressures with coal. Three alternate methods are

available for producing the necessary process hydrogen. These are:

the electrothermal, steam-oxygen, and steam-iron processes. The hydro-

gasification section has operated successfully for runs up to 100 hours

1n duration. IGT was awarded two contracts for developing the steam-1ron

and steam-oxygen processes which are effective until June 30, 1975.

Project Cost total 0CR/AGA commitment since 1964 has been $56.5 million

- steam-oxygen development program - $16.5 million

- steam-iron development program $18.2 million

Stearns-Roger Inc. designed the plant which will be located at Fort

Lewis, Wash. Rust Engineering has been awarded the contract for con

struction of the pilot plant. The plant will process 75 tons of coal

daily and yield about 50 tons of extract. Developed by P&M through

bench-scale work, the process extracts coal with a recycle solvent which

1s then removed leaving a pitch-like coal extract.

Project Cost - $28 million contract to continue until 1976.

An entrained coal gaslfier will be built to utilize the BCR two-stage

gasifier design. The experimental gaslfier will be air-blown and will

be capable of operation to a probable maximum pressure of 500 ps1.

Pressure range to be studied will be from 60 to 500 ps1 . Capacity of

gasifier will be approximately 50 ton/hr. The work will be performed

by a four-member team consisting of P&M and Foster Wheeler who will

provide engineering services, United Aircraft Turbo Power and Marine

Services who will provide turbine expertise, and a utility company to

be named later.

A process development unit of approximately 50 lb/hr. capacity will be

used for the solvent refining of lignite. Data generated 1n autoclave

experiments and bench-scale tests are being used to design the PDU.

Project Cost - a five-year $3.4 million contract was awarded by OCR.

The 3-year contract provides for work on the development of magneto-

hydrodynamics (MHD), solid electrolyte fuel cells, and development

of gas turbine-steam turbine power plants. High temperature, high

pressure gas cleanup systems will be studied and evaluated, and the

use of fuel cells for the production of hydrogen will be developed.

An ancillary task includes development efforts on the transmission of

large blocks of power for transcontinental distances 1n super-conductors.

The work will be directly or indirectly related to conversion of coal

to electricity.

Project Cost - estimated $5.7 million.

STATUS

PDU in design and

construction phase

Completing shakedown

Construction of metha

nation unit 1s sched

uled for Dec. 1973

Acti ve

Operating

Operational

Construction scheduled

for completion by the

end of 1973

Acti ve

Under construction with

operation set for

early 1974

Acti ve
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STATUS OF SYN FUELS PROJECTS

OWNERS & SPONSORS

Office of Coal Research

sponsor, Westinghouse
Electric Corp. -

contractor.

Program involves six-

member industry/Government
team comprising OCR, West

inghouse, Public Service

Indiana, Bechtel Corp.,
AMAX Coal Co. and Peabody
Coal Co.

Oklahoma, State of

Old Ben Coal Corporation,
a subsidiary of Standard

Oil Co. (Ohio)

Panhandle Eastern Pipe Line
Co. & Peabody Coal Co.

Stone & Webster Engineering
Corp., and Gulf General
Atomic Co.

Texaco, Inc.

Texas Eastern Transmission

Corp. & Pacific Lighting
Corp., Western Gasification

Co. (WESCO) will own and

operate plant

Texas Gas Transmission

Corp.

Transcontinental Gas Pipe

Line Corporation

PROJECT DESCRIPTION

Process development
plant low Btu gas

from coal

Study SNG from coal

using nuclear heat

Demonstration plant

Clean fuels from coal

process

Commercial plant

SNG for coal

Research and

development program

Commercial plant

Gasification or

liquefaction of coal

Commercial plant

SNG from coal

Commercial plant

SNG from coal

Commercial plant

SNG from coal

DETAILS

The project will involve a six-phase development, Initially a 1200/
lb hr process development plant (PDP) supported by laboratory Investi

gations to confirm operational data received from the PDP. The PDP

phase will be followed by constructing and operating a 5-ton/hr. gasl

fier pilot plant. Upon successful operation of the 5 ton/hr pilot

plant, a 50 ton/hr commercial generating pilot plant will be constructed

to be operated by Public Service Indiana at their Dresser facility. Ten

additional companies are participating 1n the funding. The process will

provide a clean burning gas with a heating value of 120 to 160 Btu/scf.

Project Cost - Total program estimated at $80 million.

OCR has awarded to Westinghouse a $8.2 million contract

for 70% of the Initial R&D cost.

STATUS

Construction of PDP

unit 1s expected to

be completed in

early 1974

Acti ve

Planning stage

The process being studied involves solvent extraction of coal to obtain

liquid extract which is then hydrogaslfied. Heat 1s supplied by hot

helium from a high temperature, gas moderated nuclear reactor; overall

thermal efficiency of 90% is claimed. Gulf General Atomics 1s prime

contractor; Stone & Webster 1s participating. Work thus far consists of

a literature search and preliminary economic study.

A plant capable of processing 900 tons of coal daily to produce clean

liquid and solids fuels will be built to further test the process

developed by Old Ben. No process details are now available. Old Ben

is organizing a multi-company (15 or more) group to support the project.

Consolidated Coal Co., Old Ben and Sohio are presently members of the

group.

Project Cost - estimated at $73 million.

Capacity will be 250 MMcfd. The Lurgi process coupled with advancements

in methanation will probably be used. Possible plant sites are being
investigated in the eastern Wyoming area. A commercial decision will be

made by mid-1974. Peabody has set aside 665 million tons of coal re

serves for the joint project. Plant to be in operation during the

1978-80 period.

The joint program will be aimed at combining S&W's solution gasifica

tion process, which involves stepwise hydrogen conversion of coal, first

to a liquid and then to a synthetic gas, with Gulf General 's
high-

temperature-gas-cooled nuclear reactor, which would provide the heat for

production of large amounts of hydrogen needed in the process. S&W will

be project manager for the first phase which is a research and develop
ment program expected to last 2 years. The second phase will include

the building and operation of a demonstration plant.

Project Cost first phase estimated at $650,000.

On October 26, 1973 Texaco acquire rights to coal reserves estimated at

2 billion tons from Reynolds Metals Co. These reserves are located near

Lake DeSmet in Wyoming on some 37,000 acres held by Reynolds. Under

terms of the agreement, Texaco will also receive certain water rights

to provide Texaco with water reserves to develop the coal reserves.

Commercial plant employing either a gasification or liquefaction pro

cess could result.

Lurgi gasifiers will produce 250 MMcfd of pipeline quality gas; could be Amended application

expanded to 1,000 MMcfd. Plant will be located adjacent to coal reserves file 11/16/73 (See

Design and development

program initiated

Industry support being
sought

Active (See page

4-39)

owned by Utah International, Inc. on the Navajo Indian Reservation 1n

Northwestern, N.M. Fluor Corp. did feasibility study and Battelle pre

pared 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 Transwestern Pipeline on a cost of service

basis.

Plant Cost capital cost of plant estimated at $406 million.

Texas Gas has acquired from Consolidation Coal Co. a half interest 1n

an extensive block of coal reserves 1n the Illinois Basin area. The

reserves are in 2 parcels. The first parcel will be held for a 10-yr.

period in connection with a coal gasification project using technology
now in the process of development. These reserves will be converted

into approximately 3.5 trillion cubic feet of pipeline-quality synthe

tic gas. A primary site being considered is west of Evansville on the

Ohio River where there is an abundant supply of the needed water and 1s

in close proximity to Texas Gas's pipeline system. Construction is

planned for late 1970's or early 1980's.

On October 2, 1973 Transco signed an option agreement with Stoltz,
Wagner S Brown and Tipperary Corporation for joint development efforts

of coal rights underlying more than 20,000 acres in the Powder River

Basin of northeastern Wyoming. Under terms of the agreement Transco

is authorized to evaluate the quantity and quality of the coal. Based

on the evaluation Transco will determine the feasibility of a coal

gasification project for producing pipeline quality gas.

page 4-29 of March

Issue)

Planning

Under evaluation

(See page 4-39)
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COMING EVENTS

JANUARY 8, 1974, DENVERFederal Oil Shale Lease Sale Tract C-a, at the Denver Bureau of

Land Management Office. Other sales to be held as follow:

February 12, 1974, Tract C-b at the Denver BLM Office.

March 12, 1974, Tract U-a at the Salt Lake City BLM office.

April 9, 1974, Tract U-b at the Salt Lake City BLM office.

May 13, 1974, Tract W-a at the Cheyenne BLM office.

June 11, 1974, Tract W-b at the Cheyenne BLM office.

JANUARY 16 and 17, 1974, NEW YORKA two day briefing by the City College of New York research

team working on improved techniques for gasifying coal. The group has been supported by
a grant from the RANN Program of NSF. The briefing will review work in progress and

describe the results obtained thus far under the following headings:

1. Introduction - The Coalplex

2. Coal Conversion

The reaction of coal with hydrogen under rapid heating
- liquids production

Simulation of char gasification by steam in a fluid bed

3. Advanced Fluidization Techniques

Fast Fluid Bed

Agglomerating Fluid Beds

4. Hot Gas Cleaning
Panel Bed Filter

Sulfur Absorption by Solid Acceptors

5. Systems Studies

Combined Cycles

Primitive Coalplex

Air Storage

Energy Corridor

The registration fee is $30 and the deadline for receipt of registration is December 19,
1973. The registration fee should be sent to:

Robert A. Graff

School of Engineering
The City College of New York

City University of New York

140th Street & Convent Ave.

New York, New York 10031

FEBRUARY 25-26, 1974, DALLAS 1974 AIME Synthetic Hydrocarbon Conference to be held at the

Fairmont Hotel in conjunction with the 103rd AIME Annual Meeting. Program not yet

finalized, but will include sessions on the following topics:

1. Coal liquefaction

2. Coal gasification

3. Environmental impact analyses in the synthetic hydrocarbon industry
4. Water requirements of the synthetic hydrocarbon industry

MARCH 6-8, 1974, DALLAS--AGA/IGT Natural Gas Research and Technology Conference, Sheraton-

Dallas Hotel. Program not available.

MARCH 11-15, 1974, TULSAAIChE 76th National Meeting, Fairmont Mayo Hotel. Program not yet

available.

MARCH 25-27, 1974, DENVER--NGPA Annual Meeting, Denver Hilton and Brown Palace Hotels.

Program not yet available.
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MARCH 31 -APRIL 5, 1974, LOS ANGELESAmerican Chemical Society, 167th National Meeting.

Program includes:
April 2, General Session.
1. "Sulfur Problems in the Direct Catalytic Production of Methane from Coal-Steam Re

actions,"

J. L. Cox, L. J. Sealock, Jr.
2. "Conversion of Solid Fuels to Low Btu

Gas,"

T. E. Ban.
3. "Effect of Manganese Additives on NO-Emissions from a Small Laboratory Oil

Burner,"

E. R. Altwicker, I. Broadsky, T. T. Shen.
4. "Laboratory Studies on the Effect of Coal Additives in the Synthane

Gasifier,"

A. J. Forney, W. P. Haynes, S. J. Gasior, R. F. Kenny.

5. "Active Sites for Coal
Hydrogenation,"

K. Matsuura, D. M. Bodily, W. H. Wiser.

6. "Dehydrogenation of Coal by Metal Salt
Catalysts,"

D. M. Bodily, H. Lee, W. H. Wiser.

April 2, Symposium on "Solids Handling for Synthetic Fuels
Production."

1. "Coping With Tar Sands The Major New Source of Synthetic
Fuels,"

A. R. Allen, GCOS.

2. "Treatment of Tar Sand Tailings With Fly
Ash,"

N. N. Bakhshi , University of Saskatchewan

3. "From the Coal Mine to the
Gasifier,"

L. M. Brennan, Peabody Coal Company.

4. "Feeding a Commercial Oil Shale
Facility,"

E. R. Carnahan & T. A. Kauppila, Cleveland

Cliffs Iron Co.

5. "Solids Feeding into Pressurized
Systems,"

E. J. Ferretti , Rust Engineering Company.

6. "Problems Associated With Lignite Handling and Preparation for Gasification
Plants,"

D. G. Keay & J. P. Matoney, Kaiser Engineers.
7. "Environmental Impacts, Efficiency and Cost for the Energy Supply System Associated

With High Btu Coal
Gasification,"

W. R. Menchen, Hittman Associates, Inc.
8. "Material Handling and Its Compatibility With Energy

Needs,"

E. L. Mills, FMC Corp.

9. "Environmental Problems With Waste Handling and Disposal in Developing New Fuel
Technologies,"

L. E. Moss, Sierra Club.

10. "Benefit/Cost Approach to Decision Making: The Dilemma with Coal
Production,"

F. K. Schmidt-Bleek and J. R. Moore, University of Tennessee.

April 3, "Symposium on Low-Sulfur Fuels from
Coal."

1. "Removal of Sulfur from Coal by Treatment with
Hydrogen,"

J. H. Gary, R. M. Baldwin,
C. Y. Bao, J. 0. Golden, R. L. Bain.

2. "Evaluation of Catalysts for Hydrodesulfurization and Liquefaction of
Coal,"

W. Kawa,
S. Friedman, W. R. K. Wu, L. Frank, P. M. Yavorsky.

3. "Organic Sulfur Compounds in Coal Hydrogenation
Products,"

S. Akhtar, A. G. Sharkey,
J. Shultz, P. M. Yavorsky.

4. "Low Sulfur Fuels from COED
Syncrude,"

M. I. Greene, L. J. Scotti , J. F. Jones.

5. "Coal Liquefaction in a Slurry
System,"

S. A. Qader, G. Haider, W. H. Wiser.

6. "Solvent Refining of
Coal,"

W. B. Harrison, E. L. Huffman.

7. "New Energy Sources -- Is R&D
Enough?"

R. J. Cameron.

8. "Clean-Char
Process,"

K. A. Schowalter, E. F. Petras.

9. "An Improved Technique for the Hydrodesulfurization of Coal
Chars,"

L. Robinson,
N. W. Green.

10. "Chemical Desulfurization of Coal E. P. Stambaugh.

11. "Chemical Desulfurization of Coal to Meet Pollution Control
Standards,"

J. W. Hamersma,
M. L. Kraft, W. P. Kendrick, R. A. Meyers.

12. "Plant Design of a Method for Chemical Desulfurization of
Coal,"

L. Lorenzi , Jr.,
L. J. Van Nice, M. J. Santy, R. A. Meyers.

13. "Coal Desulfurization: Costs/Processes and
Recommendations,"

J. C. Agarwal , R. A.

Giberti, L. J. Petrovic.

14. "Coal Demineralization by Magnetic
Forces,"

S. C. Trindade, J. B. Howard, H. H. Kolm,
H. D. Hottel , G. J. Powers.
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April 3, "Symposium on Shale Oil, Tar Sands, and Related Fuel
Sources."

1. "Fracturing Oil Shale with Explosives for In Situ
Recovery,"

J. S. Miller, R. T.

Johansen.
2. "Pulsed NMR Examination of Oil Shales Estimation of Potential Oil

Yields,"

F. P.

Miknis, A. W. Decora, G. L. Cook.
3. "Effects of Bioleaching on Oil

Shale,"

C. Meyer, T. F. Yen.
4. "Investigation of the Hydrocarbon Structure of Kerogen from Oil Shale of the Green

River Formation," J. J. Schmidt-Col lerus , C. H. Prien.
5. "Effect of HydrocarbonUtilizing Microorganisms on Oil Shale

Kerogen,"

J. E. Findley
M. D. Appleman, T. F. Yen.

6. "Polycondensed Aromatic Compounds (PCA) and Carcinogens in the Shale Ash of Carbona

ceous Spent Shale from Retorting of Oil
Shale,"

J. J. Schmidt-Col lerus, F. Bonomo,
C. H. Prien.

April 4, "Symposium on Shale Oil, Tar Sands and Related Fuel
Sources,"

continued.

1. "Hydrogasifi cation of Oil
Shale,"

S. A. Weil, H. L. Feldki rchner, P. B. Tarman.

2. "A Comparison of Shale Oil Denitrifi cation Reactions Over Co-Mo and Ni-W
Catalysts,"

H. F. Silver, N. H. Wang, H. B. Jensen, R. E. Poulson.

3. "Production of Synthetic Crude from Crude Shale Oil Produced by In Situ Combustion
Retorting,"

C. M. Frost, R. E. Poulson, H. B. Jensen.

4. "Stepwise Oxidation of Bioleached Oil
Shale,"

D. K. Young, S. Shih, T. F. Yen.

5. "Characterization of Synthetic Crude from Crude Shale Oil Produced by In Situ

Combustion
Retorting,"

R. E. Poulson, C. M. Frost, H. B. Jensen.

6. "Retorting Indexes for Oil -Shale Pyrolyses from Ethyl ene-Ethane Ratios of Product
Gases,"

I. A. Jacobson, Jr., A. W. Decora, G. L. Cook.

7. "The Oxidation of Bitumen in Relation to its Recovery from Tar Sand
Formations,"

S. E. Moschopedis, J. E. Speight.

8. "Sulphur Compounds in Oils from the Western Canada Tar
Belt,"

D. M. Clugston, A. E.

George, D. S. Montgomery, G. T. Smiley, H. Sawatsky.

9. "Development of a Biochemical Desulfurization Procedure for
Fuels,"

A. J. Davis, III,
T. F. Yen.

10. "The Development of Communication Paths Within a Tar Sand
Bed,"

D. A. Redford,

P. F. Cotsworth.

11. "Characterization of a Utah Tar Sand
Bitumen,"

J. W. Bunger.

12. "Solubility of Silica in Some Organic Sediment
Systems,"

C. Meyer, T. F. Yen.

April 5, "Symposium on Shale Oil, Tar Sands and Related Fuel
Sources,"

continued.

1. "Differences Among
Ozocerites,"

R. F. Marschner, J. C. Winters.

2. "Characterization of Synthetic Liquid
Fuels,"

R. G. Ruberto, D. M. Jewell, R. K.

Jensen, D. C. Cronauer.

3. "The Chemical Modification of a Bitumen and its Non-Fuel
Uses,"

S. E. Moschopedis,
J. G. Speight.

4. "Correlation of Oil Shale Particle Size to Rate of Dissolution of Mineral
Matrix,"

M. Moussavi, D. K. Young, T. F. Yen.

5. "Direct Zinc Chloride Hydrocarcking of Subbituminous Coal - Regeneration of Spent
Melt,"

C. W. Zielke, W. A. Rosenhoover, E. Gorin.

APRIL 17-18, 1974, BISMARCK, N.D. --Rocky Mountain Oil & Gas Association mid-year meeting.

Program not yet available.

APRIL 18-19, 1974, GOLDEN, COLORADOOil Shale Symposium. To be held on the campus of

Colorado School of Mines. Papers on all phases of oil shale development will be pre

sented, but program is not yet finalized. Contact Dr. James Gary at CSM for further

details or to submit a paper.
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RECENT PUBLICATIONS

GENERAL INTEREST

Bureau of Mines, U.S. Department of the Interior, "Bureau of Mines Research
1972,"

GPO

Bookstore Stock No. 2404-01335, price $1.00 domestic postpaid.

Bureau of Mines, U.S. Department of the Interior, "Technologic and Related Trends in the

Mineral Industries,
1972,"

Bureau of Mines Information Circular 8603, 1973. GPO Bookstore

Stock No. 2404-01388, 75 cents domestic postpaid.

Colorado Water Conservation Board, "Summary of Laws of the Seventeen Western Recldination

States Relating to Water Resource Planning, Policy and
Administration,"

a report prepdred

for the Interim Committee On Water, 49th General Assembly of the State of Colorado.

Federal Council for Science and Technology, "Extraction of Energy
Fuels,"

prepared for

Bureau of Mines, September 1972. Bureau of Mines Open File Report 30-73.

Federal Power Commission, "Steam-Electric Plant Air and Water Quality Control Data, For

the Year Ended December 31,
1971,"

July, 1973.

Geological Survey, U.S. Department of the Interior et al , "Mineral and Water Resources of

North
Dakota,"

North Dakota Geological Survey Bulletin 63, 1973.

Hasiba, H. et al , "In Situ Process Options for the Recovery of Energy and Synthetic Fuels

from Coal, Oil Shale and Tar
Sands,"

SPE paper 4710, presented at Society of Petroleum

Engineers Eastern Regional Meeting in Pittsburgh, November 7-9, 1973.

*Joint Committee on Atomic Energy, "Understanding the National Energy
Dilemma,"

1973, GPO

Stock No. 5270-01947, $1.55. (See p. 1-5)

Larson, Dennis and Scott, Maurice, "The Combustion Interchangeable i ty of Natural and

Substitute
Gases,"

SPE paper 4716 presented at Eastern Regional Meeting of AIChE, Pittsburgh

November 7-9, 1973.

Linville, Bill and Spencer, John, "Bureau of Mines Energy Program,
1972,"

Bureau of Mines

Information Circular 8612, 1973.

Mathison, Ruby, "Synthetic Fuel Research: a
Bibliography,"

published by Northern Natural

Gas Company, August, 1973.

National Petroleum Council, "U.S. Energy Outlook, Gas
Demand,"

1973.

National Petroleum Council, "U.S. Energy Outlook, Fuels For
Electricity,"

1973.

National Petroleum Council, "U.S. Energy Outlook, Nuclear Energy
Availability,"

1973.

National Water Commission, "Water Policies For the
Future,"

June, 1973. GPO Bookstore

Stock No. 5248-00006, price $9.30 domestic postpaid.

Nellis, Lee, "What Does Energy Development Mean For
Wyoming?"

A community study at Hanna,

Wyoming, Office of Special Projects, University of Wyoming, 1973.

Office of Emergency Preparedness, "The Potential for Energy Conservation - Substitution for

Scarce
Fuels,"

January, 1973. GPO Bookstore Stock No. 4102-00010, price $1.25 domestic

postpaid.

*Reviewed in this issue

xxn



Percival, George, "The Production of Substitute Natural Gas From Petroleum
Feedstocks,"

paper

delivered at Second National Technical Conference of the Canadian Gas Association, October

17, 18, and 19, 1973.

Root, Forrest et al , "Sweetwater County, Wyoming Geologic Map Atlas and Summary of Economic

Mineral Resources,"

July 1973. Prepared by Geological Survey of Wyoming, County Resource

Series No. 2.

*Udall, Morris K. , "America's Energy Potential: A Summary and
Explanation,"

U.S. Government

Printing Office, 1973. (See p. 1-1).

U.S. Department of the Interior, "Mining and Minerals Policy
1973,"

the Second Annual Report

of the Secretary of the Interior under the Mining and Minerals Policy Act of 1970, June 1973.

Library of Congress Catologue No. 72-622941.

Warner, Jerry and Seabold, Carl, "How a Utility Views
SNG,"

SPE paper 4527 presented at 48th

Annual Fall Meeting of the Society of Petroleum Engineers of AIME, Las Vegas, September

30-0ctober 3, 1973.

Whiting, Jerry M. , "Planning For Production of Synthetic Hydrocarbon
Fuels,"

paper presented

at 1973 convention of American Mining Congress, Denver, Colorado, September 9-12, 1973.

?Wyoming State Engineer, "A Wyoming Framework Water
Plan,"

May 1973. (See p. 1-12).

GENERAL INTEREST - PATENTS

North American Rockwell Corporation, U.S. Patent 3,745, 109, "Hydrocarbon Conversion
Process."

Hydrocarbons such as partially refined petroleum are brought into contact with a sul fide-

containing alkali metal carbonate melt and depending upon conditions undergo thermal or

catalytic cracking, hydrocarcking, hydrogenation, dehydrogenation or hydrosulfurization.

Standard Oil Company (Ohio), U.S. Patent 3,766,058, "Process for Hydroprocessing Heavy
Hydrocarbon

Feedstocks."

A process said to be applicable to petroleum hydrocarbon residue,

shale oil, liquefied coal, oil from tar sands or combination thereof.

Texaco Development Corporation, U.S. Patent 3,743,606, "Synthesis Gas
Generation."

A method

for manufacture of synthesis gas by partial oxidation of a normally liquid hydrocarbon is

described.

Universal Oil Products Co., U.S. Patent 3,744,981, "Steam Reforming of
Hydrocarbons."

Steam

reforming is effected to produce a methane-rich gaseous product, suited for use as a synthetic

natural gas, from higher-boiling hydrocarbons.

OIL SHALE

Anders, D. E. et al , "Analysis of Some Aromatic Hydrocarbons in a Benzene-Soluble Bitumen

From Green River
Shale,"

Geochimica et Cosmochimica Act, V. 37, pp. 1213-1228, 1973.

*Bureau of Mines, U.S. Department of the Interior, "In Situ Retorting of Oil Shale, Results of

Two Field
Experiments,"

Report of Investigations RI 7783, 1973. (See page 2-15)

?Bureau of Mines, U.S. Department of the Interior, "Laramie Energy Research Center Research

Program FY
1974."

(See p. 2-14)
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?Burwell, E. L. et al , "In Situ Retorting of Oil Shale Results of Two Field
Experiments,"

Bureau of Mines Report of Investigations 7783, 1973. (See p. 2-15)

Dana, G. F. and Smith, J. W. , "Artesian Aquifer, New Fork Tongue of the Wasatch Formation,
Northern Green River

Basin,"

in Wyoming Geological Association Guidebook, 1973, pp. 201-206.

?Dana, G. F. and Smith, J. W., "Black Trona Water, Green River
Basin,"

in Wyoming Geological
Association Guidebook. 1973, pp. 153-156. (See p. 2-11)

Heley, William, "Processed Shale Disposal For a Commercial Oil Shale
Operation,"

paper pre
sented at 1973 convention of American Mining Congress, Denver, Colorado, September 9-12, 1973.

?Huggins, Charles W. et al , "Evaluation of Methods for Determining Nahcolite and Dawsonite
in Uil

Shales,"

Bureau of Mines Report of Investigations 7781, 1973. (See p. 2-12)

*Huggins, Charles and Green, Thomas, "Thermal Decomposition of
Dawsonite,"

American Mineralo-

Slit, August 1973, Vol. 58, pages 548-550. (See p. 2-11)
'

Oil & Gas Journal, "In Situ Retorting Recovers Shale
Oil,"

November 5, 1973, p. 77.

?Johnson, Donald R and Robb, William A., "Gaylussite: Thermal Properties by Simultaneous
thermal Analysis, American Mineralogist, Vol. 58, pp. 778-784, 1973. (See p. 2-12)

Mullens, Marjorie, "Bibliography of the Geology of the Green River Formation, Colorado,,Utah
and Wyoming, to March 1, 1973, U.S. Geological Survey Circular 675, 1973.

?Pabst, Adolph, "The Crystallography and Structure of Eitelite,
Na2Mg(C03)2,"

American
Mineralogist, Vol. 58, 1973. (See p. 2-11)

*^n^r; H:t,W'' "Minerjl Resources in the Washakie Basin, Wyoming and Sand Wash Basin, Colo
rado, in the Wyoming Geological Association Guidebook. 1973, pp. 47-56. (See p. 2-19)

Roehler, H. W. , "Strati graphic Divisions and Geologic History of the Laney Member of the
Green River Formation in the Washakie Basin in Southwestern

Wyoming,"

Geological Survey
Bulletin 1372-E, 1973. GPO Bookstore Stock No. 2401-00282, price: 35 cents dSmesti'c postpaid.

?The Sohioan, "Paraho. . .New Prospect For
Shale,"

Fall, 1973. (See p. 2-23)

?Utah Environmental and Agricultural Consultants, "Environmental Setting, Impact, Mitigation
and Recommendations For a Proposed Oil Products Pipeline Between Lisbon Valley, Utah and
Parachute Creek,

Colorado,'

prepared for Colony Development Operation, August, 1973. (See

LH i w,,rS f
6

R ?>
C0lnny DeveJPment Operation, ARCO, Operator, Environmental

bection, 1500 Security Life Building, Denver, Colorado 80202.

OIL SHALE - PATENTS

'Kir Po*reRedu (See
"Methd Fr Treat1"9 S^thet1< <** "

Livingston, Clifton W., U.S. Patent 3,762,771, "Mine Layout Applicable to Natural Resources

o/olrshaU andla'r

* m1n1n9 ^^ "" * '* P""^"*W^e to

She

Ling

'Son cTta^ing-HameTUt^^
*' "r^"9 ^rrb F A" " *h.l.
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*

^Shell Oil Company, U.S. Patent 3,759,328, "Laterally Expanding Oil Shale Permeabilization.
"

(See p. 2-21)

*Shell Oil Company, U.S. Patent 3,759,574, "Method of Producing Hydrocarbons From an Oil
Shale Formation."

(See p. 2-21)

OIL SANDS

Alberta Society of Petroleum Geologists, papers presented at ASPG Meeting, "Oil Sands, Fuel
of the

Future,"

September 6-7, 1973:
1. Cannan, J., "Diagenetic Alteration of Natural

Asphalts."

2. Carngy, Maurice, "An Illustrated Tour of the Athabasca Oil
Sands."

3. Deroo, G., "The Geochemistry of the McMurray Oil Sands of
Alberta."

4. Ebanks, W. J. "Heavy-Crude Oil Bearing Sandstones of the Middle Pennsyl vanian
Cherokee Group, South East

Kansas."

5. Farouq Ali, S. M. , "Application of In Situ Methods of Oil Recovery From Tar
Sands."

6. Gallup, W. B., "The Geologic History of McMurray Coldwater Deposition in the

Athabasca Oil Sands
Area."

?7. Govier, G. W., "Alberta Bituminous Sands In the Energy Supply
Picture."

(See p. 3-4)
8. Hitchon, Drian et al , "Regional Geochemistry of Conventional and Oil Sand Oils and

Their Extracted Asphaltenes, Studied by Neutron Activation, NMR, EPR, X-Ray Techni
ques.

"

9. Humphreys, R. D. , "Pioneer in Oil Sands
Development."

10. Jardine, D., "Cretaceous Oil Sands of Western
Canada,"

(See p. 3-3)
11. Kramers, J., "Geology of the Wabaska Oil

Sands."

12. Lander, Lester W. , "The Geology and Exploration Potential of the Heavy Oil Sands of
Venezuela."

13. Marshall, Peter, "Oil Sands
Information."

14. Minken, D. F. , "The Cold Lake Oil Sands: Geology and a Reserve
Estimate."

(See p. 3-3)
15. Montgomery, D. S. , "An Investigation of Oils in the Western Canadian Tar

Belt."

16. Page, H. V., "The Environmental Impacts of Alberta's Oil Sands
Industry."

17. Pitschel, E., "The Athabasca Oil Sands: Mining and Extraction
Techniques."

18. Walters, E. J., "World Wide Distribution of Oil
Sands."

19. White, W. I., "Heavy Oil Occurrences in the Kindersley Area,
Saskatchewan."

20. Winstock, A. G. , "Developing a Steam Recovery
Technique."

Carrigy, M. A. and Kramers, J. W. , (eds.) "Guide to the Athabasca Oil Sands
Area,"

published

by Alberta Research, Edmonton, Alberta price $5.00. Includes sections on the geology of

the oil sands area, the GCOS operation and industrial mineral resources of the Fort McMurray
area.

?Energy Resources Conservation Board, "In the Matter of an Application of Atlantic Richfield

Canada Ltd., Canada-Cities Service, Ltd., Gulf Oil Canada Limited and Imperial Oil Limited

Under Part 8 of the Oil and Gas Conservation Act and Under Section 7 of the Hydro and Electric

Energy
Act,"

ERCB Report 73-K-HE-OG, 1973. (See p. 3-18)

?Energy Resources Conservation Board, "In the Matter of an Application of Great Canadian

Oil Sands Limited Under Part 8 of the Oil and Gas Conservation
Act,"

ERCB Report 73-N-OG,
1973. Available from ERCB for $3.50. (See p. 3-24)

Picard, M. Dane et al , "Petrology, Geochemistry and Stratigraphy of Black Shale Facies of

Green River Formation (Eocene), Uinta Basin,
Utah,"

published by Utah Geological and

Mineralogical Survey, June, 1973.

?Syncrude Canada Ltd., "Beaver Creek An Ecological Baseline
Survey,"

1973. (See p. 3-30)

?Syncrude Canada Ltd., "Migratory Waterfowl of the Syncrude Tar Sands Lease: A
Report,"

1973. (See p. 3-30)
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?Syncrude Canada Ltd., "The Habitat of Syncrude Tar Sands Lease #17, an Initial
Evaluation,"

1973. (See p. 3-30)

?Tostevin, W. S., "Sulfur Removal From the Athabasca
Bitumen,"

paper presented at Fourth

Joint Chemical Engineering Conference in Vancouver, September, 1973. (See p. 3-7)

VanBeuning, Ron, "Strip Mining For
Oil,"

Western Miner, October, 1973.

Watkins, J., "Tar Sand and Heavy Oil Resources and
Technology,"

paper presented at American

Society of Mechanical Engineers Petroleum Division Conference, September 16-20, 1973.

OIL SANDS - PATENTS

?GCOS, U.S. Patent 3,751,358, "Freeze-Thaw Separation of Solids From Tar Sands Extraction
Effluents."

A process for treatment of water discharged from a hot water process for

separating bitumen from tar sands is described. (See p. 3-2)

COAL

Adam, D. E. et al , "The Garrett Pyrolysis
Process,"

paper presented at 66th Annual Meeting
of AIChE, Philadelphia, November 15, 1973.

AGA/OCR/IGU, papers presented at Fifth Synthetic Pipeline Gas Symposium, Chicago, Illinois,
October 29-31, 1973:

1. Anderson, Donald, "Planning and Operating Experience with a High BTU SNG
Plant."

2. Bolln, John, "Braun - Commercial Plant
Decision."

3. Cairns, J., "Review of Base Load Plant Operations -- Low BTU
Gas."

4. Cochran, Neal , "Other OCR
Projects."

5. Conway, H. , "Progress in the Gasification of Heavy Hydrocarbon Oils in a Recirculating
Fluidized Bed Hydrogenator.

"

6. DiRienzo, John, "Tailoring an SNG Plant to Meet U. S. Environmental
Demands."

7. Elgin, David, "Trials of American Coals in Lurgi Pressure - Gasification Plant at

Westfield,
Scotland."

8. Farnsworth, John, "Ecological Use of Coal by the Koppers K-T
Process."

9. Feldman, Herman, "The Hydrane
Process."

10. Goldberger, William, "Union Carbide/Battelle PDU
Design."

11. Groboski, Michael, "Design and Operation of the BCR Fluid-bed Methanation
Process."

12. Hart, F. , "Gas Supply Whose Problem Is
It?"

13. Janka, John, "SNG From Heavy
Oil."

14. Johnson, Clarence, "HRI Coal
Gasification."

15. Kliewer, Viron, "Design of the BI-GAS Pilot
Plant."

16. Lee, Bernard, "Status of HYGAS Process -- Operating
Results."

17. Mole, A., "SNG From Naphtha -- Comparing the
Processes."

18. Moore, Joe, "Review of the SNG Feedstock
Situation."

19. Nojima, Shogo, "Methanation Experience at Keiyo Gas
Company."

20. Probert, Paul, "Design and Fabrication of the BI-GAS Pilot
Plant."

21. Schora, Frank, "AGA Coal Gasification
Research."

22. Schrider, Leo, "Underground Coal Gasification -- Pilot
Test."

23. Sherwin, Martin, "Recent Developments in Liquid Phase
Methanation."

24. Sudbury, John, "Status of CO2 Acceptor Process Operating
Results."

25. Tarman, Paul, "Status of Steam-Iron
Process."

26. Wakefield, Stephen, "The Future of Gas: Striking the
Balance."
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American Gas Association and Office of Coal Research, "Proceedings of Fourth Synthetic Pipe

line Gas Symposium,"

held at Hyatt Regency O'Hare, Chicago, Illinois, October 30-31, 1972.

American Gas Association Catalogue No. L11173, price $20.00.

?Bureau of Land Management, U.S. Department of the Interior, "Environmental Analysis, Road

and Powerline R/W (W- 39452 & W-40160) Medicine Bow Coal
Co.,"

July, 1973. Available from

BLM Rawlins District. (See p. 4-3)

Carlson, C. G. , "Geology of Mercer and Oliver Counties, North
Dakota,"

North Dakota Geologi

cal Survey Bulletin 56, 1973.

Dierdorff, L. H. and Bloom, R. , "The COGAS Project - One Method of Coal to Gas
Conversion,"

paper presented to Society of Automotive Engineers West Coast Meeting, Portland, Oregon, 1973

Doelling, H. , "Central Utah Coal Fields: Sevier - Sanpete, Wasatch Plateau, Book Cliffs and

Emery,"

published by Utah Geological and Mineralogical Survey, monograph series No. 3, 1972.

Also includes a survey of polynomorphs from several coal-bearing horizons of Utah; Coal

in Utah - 1970; Economic Evaluation of Utah Coal - 1972. Price $20.00.

?El Paso Natural Gas Company, "Second Supplement to Application of El Paso Natural Gas Company
for a Certificate of Public Convenience and

Necessity,"

Docket No. CP73-131, October 8, 1973.

(See p. 4-33)

Environmental Protection Agency, "Accomplishment Plan Region VIII, EPA Participation in

Northern Great Plains Resource
Program,"

July, 1973.

Fields, H. et al , "Degasifi cation of Virgin Pittsburgh Coalbed Through a Large
Borehole,"

Bureau of Mines Report of Investigations 7800, 1973.

Geological Survey, U.S. Department of the Interior, "Geologic Map and Coal Resources of the

Death Ridge Quadrangle, Garfield and Kane Counties, Utah. Coal Investigation Map C-58.

Geological Survey, U.S. Department of the Interior, recently published three maps as part

of the RALI Program:

1. "Land Use Map of the Gillette Area, Wyoming,
1970,"

1973.

2. "Land and Coal Ownership in the Gillette Area,
Wyoming,"

1973.

3. "Coal Resources of the Gillette Area,
Wyoming,"

1973.

Hunter, Charles, "The Gasification of Coal on the Colorado
Plateau,"

paper presented at

meeting of Colorado Plateau Environmental Advisory Council, Flagstaff, Arizona, Oct. 5, 1973.

Industrial Fuel Conference, Purdue University, October 3-4, 1973, papers presented:

1. Capp, J. A., "Economic Advantages of Burning High Sulfur
Coal."

2. Coles, Walter F. and Laner, Charles, "Application and Effectiveness of Mechanical

Collectors in Series on Spreader Stoker Fired
Boilers."

3. Graves, Val , "Citrate Process to Convert SO2 to Elemental
Sulfur."

4. Frawley, Richard, "Conversion of Existing Coal-Fired Boilers to Combination Coal/Oil

and Coal/Gas
Combination."

5. Frazier, J. H. , "Scrubbing at the St. Louis
Plant."

6. Harpel , William, "Waste Water Treatment and
Regulation."

7. Jewell, Lou, "A Lifetime of Experience in the Coal
Industry."

8. Major, Robert, "Fuels - Availability, Costs and
Quality."

9. Robinson, J. 0. , "Chelants: A Route to Improved Plant
Performance."

10. Tieman, John W. , "Synthetic Fuels From
Coal."

11. Wittman, T. J., "Systems Approach to Industrial Environmental
Problems."
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Institute of Gas Technology, papers presented at Clean Fuels From Coal Symposium, September

1. Archer, D. H., et al , Westinghouse Research Laboratories, "Coal Gasification for

Clean Power
Production."

2. Banchik, I. N. , Davy Power Gas Incorporated, "The Winkler Process for the Production

of Low Btu Gas from Coal
3. Bodle, W. W. , et al , IGT, "Clean Fuels from Coal -- Introduction to Modern

Processes."

4. Carlson, F. B. , et al , TOSCO, "The TOSCOAL Process - Coal Liquefaction and Char
Production."

5. Cover, A. E., M. W. Kellogg Company, "The Kellogg Coal Gasification Process Single

Vessel 1
Operation."

6. Cox, John L., University of Wyoming, "Catalysts for Coal
Conversion."

7. Deul , Maurice, USBM, "Degasifi cation of Coal Beds: A Commercial Source of Pipeline Gas

8. Farnsworth, J. Frank, Koppers Company, Inc. "Production of Gas from Coal by the

Koppers-Tofzek
Process."

9. Fink, Carl E. , Consolidation Coal Company, "The CO? Acceptor
Process."

10. Forney, A. J., et al , USBM, "The Synthane Coal-to-Gas
Process."

11. Frank, M. E., Chem Systems and Schmid, Bruce K. , The Pittsburg & Midway Coal Mining

Co., "Economic Evaluation and Process Design of a Coal -Oil -Gas (COG)
Refinery."

12. Grace, Robert J., Bituminous Coal Research, Inc., "Development of the BI-Gas
Process."

13. Hoogendoom, Jan C, South Africa Coal, Oil and Gas Corporation Limited, "Experience

with Fischer-Tropsch Synthesis at
Sasol."

14. Hoogendoorn, Jan C, South African Coal, Oil and Gas Corporation Limited, "Gas from

Coal with Lurgi Gasification at
Sasol."

15. Johnson, Clarence A., HRI , "Present Status of the H-Coal
Process."

16. Jones, John F., FMC Corporation, "Project
Coed."

17. Kavlick, V. J., et al , IGT, "Electrothermal Coal Char
Gasification."

18. Krieb, K. H., STEAG Aktiengesellschaft, Essen, Germany, "Combined Gas- and Steam-

Turbine Process with Lurgi Coal Pressure
Gasification."

19. LaRosa, Paul, Applied Technology Corp., "Fuel Gas from Molten Iron Coal
Gasification."

20. Lee, Anthony L. , IGT, "Methanation for Coal
Gasification."

21. L iden, Dr. Henry R. , IGT, "A Brief Review of the Energy
Crisis."

22. Linden, Dr. Henry R., IGT, "Review of World Energy
Supplies."

23. Linden, Dr. Henry R. , IGT, "The Role of SNG in the U.S. Energy
Balance."

24. Loeding, J. W. , et al , IGT, "IGT U-GAS (Clean Utility Gas)
Process."

25. Moe, James M. , Fluor Engineers and Constructors, Inc., "SNG from Coal Via the Lurgi

Gasification
Process."

26. Nadkarni , Ravindra J., Arthur D. Little, Inc., "Underground Gasification of
Coal."

27. Phinney, John A., Consolidation Coal Company, "Clean Fuels Via the CSF
Process."

28. Podall , Harold E., OCR, "Review of Office of Coal Research Program and Some Research
Problems."

29. Quade, R. N. , Gulf General Atomic Company, "Nuclear Energy for Coal
Gasification."

30. Schmid, B. K. , The Pittsburg & Midway Coal Mining Co., "Production of Ashless, Low-

Sulfur Boiler Fuels from
Coal."

31. Schora, F. C, et al , IGT, "Hydrogasifi cation
Process."

32. Schora, F. C. , et al , "Technical and Historical
Background."

33. Schora, F. C, et al, IGT, "The HYGAS
Process."

34. Siegel, Howard M. , Esso Research and Engineering Company, "The Cost and Commercializa

tion of Gas and Liquids from
Coal."

35. Strasser, John D., Fluor Engineers and Constructors, Inc., "General Facilities

Offsite, and Utilities for Coal Gasification
Plants."

36. Woebeke, Herman N., Stone & Webster Engineering, "Hydrogasifi cation of Coal
Liquids."

37. Yavorsky, Paul M. , USBM, "Synthoil Process Converts Coal into Clean Fuel
Oil."

38. Yavorsky, Paul M., USBM, "The Hydrane
Process."
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?Little Missouri Grasslands Study, Reports published to date:
1. Introduction and Relationship to Other Studies.
2. Conference on Property and Mineral Rights.
3. Conference on the Future of Agriculture in Southwestern North Dakota.
4. Conference on Recreation and Tourism in Southwestern North Dakota.

Other Reports to be published soon:

5. Conference on Mining and Power Production.
6. Conference on Resources of Southwestern North Dakota.

Copies of reports are available from: Earl E. Stewart, Director, Little Missouri Grass

land Study, University Station, Box 5673, North Dakota State University, Fargo, North

Dakota 58102. (See p. 4-7)

McMath, H. G., et al , "Production of Gas From Western Subbi tuminous Coal by the Garrett

Flash Pyrolysis Process,"

paper presented at 66th Annual Meeting of AIChE, Philadelphia,

November, 1973.

National Coal Association, papers presented at financial conference "Meeting Coal's Capital
Demands,"

Chicago, Illinois, October 31 -November 1, 1973.
1. Brandenburg, Arthur, "The Accountant's Role in Developing Lender

Information."

2. Brennan, Joseph, "The Washington Scene and Coal's Capital
Demands."

3. Dixon, Bruce, "1973 - A Crossroads For Accounting
Standards."

4. Holland, Robert, "Public Policy Issues in the Financing of New Energy
Capacity-"

5. Joseph, Mark, "Foreign Assistance for an Undeveloped
Industry."

?National Petroelum Council, "U.S. Energy Outlook, Coal
Availability,"

1973. (See p. 4-14)

?Northern Great Plains Resources Program, "National and Regional Energy
Considerations,"

report of the energy work group, 1973. (See p. 4-26)

Office of Coal Research, U.S. Department of the Interior, "An Analysis of Strip Mining
Methods and Equipment

Selection,"

R&D Report No. 61, Interim Report No. 7, 1973. Prepared

by Coal Research Section, Penn. State.

Office of Coal Research, U.S. Department of the Interior, "Demonstration Plant Clean Boiler

Fuels From Coal, Preliminary Design/Capital Cost
Estimates,"

R&D Report No. 82 - Interim

Report No. 1. Prepared by the Ralph M. Parsons Company.

?Office of Coal Research, U.S. Department of the Interior, "Engineering Evaluation and Review

of Consol Synthetic Fuel
Process,"

prepared by Foster Wheeler Corporation, OCR R&D Report

No. 70, GPO Stock No. 20402, price $4.25, February 1972. (See p. 4-8)

?Office of Coal Research, U.S. Department of the Interior, "Final Report Development of CSF

Coal Liquefaction
Process,"

OCR R&D Report No. 39, Vol. V, GPO Bookstore Stock No. 2414-00060,

price 75 cents domestic postpaid, April, 1973. (See p. 4-11)

Office of Coal Research, U.S. Department of the Interior, "Preparation of Molecular Sieve

Materials From
Anthracite,"

OCR R&D Report No. 61, submitted by the Coal Research Section,

College of Earth and Mineral Sciences, Penn. State University, March 15, 1973. GPO Bookstore

Stock No. 2416-00002, price 85 cents, domestic postpaid.

Pelczarski, E. A., et al , "An Overview of Coal-Gasification
Technology,"

paper presented at

Canadian Gas Association National Technical Conference, Calgary, October 17-19, 1973.

?Persse, Franklin, "Strip Mining Techniques to Minimize Environmental Damage in the Upper

Missouri River Basin
States,"

BLM Preliminary Report 192, August, 1973. (See p. 4-18)
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Raimondi, P., et al, "A Field Test of Underground Combustion of
Coal,"

SPE paper 4713 pre

sented at Society of Petroleum Engineers Eastern Regional Meeting, Pittsburgh, Nov. 7-9, 1973.

Salmen, Larry, et al , "A Two Phased Coal Strip Mining Pilot Study The Effect of Legislative
Slope Restrictions on Strip Mining Operations and Determination of the Critical Factors

Affecting Reclamation Success and
Cost,"

Technical Paper No. 19, Federation of Rocky Mountain

States, May, 1973.

?Schoemann, Frank, et al , "Pressurized, Rotary-Drum Precoat Filtration of COED Oil From
Coal,"

paper presented at Fourth Joint Chemical Engineering Conference, Vancouver, British Columbia,
September 12, 1973. (See p. 4-11)

Schrider, Leo and Pasini, J., "Underground Gasification of Coal Pilot Test, Hanna,
Wyoming,"

paper presented at AGA symposium in Chicago, October 29-31, 1973.

Thompson, Robert D. and Mutschler, Paul H. , "Changing Regional Supply of Coal Resulting
From Environmental

Controls,"

AIME, February, 1973, pp. 164-179.

Tieman, John W. , "Synthetic Fuels From
Coal,"

paper presented at the Industrial Fuels

Conference, Purdue University, October 3-4, 1973.

?Turcott, George, Associate Director of BLM, remarks delivered before Denver Coal Club,
September 11, 1973. (See p. 4-1)

VTN Environmental Sciences, "Draft Environmental Impact Statement, Decker Coal Company Mine,
Decker,

Montana,"

prepared for Montana Department of State Lands, 1973.

Watson, William A., "An Appraisal of Underground Coal
Gasification,"

SPE paper 4522 presented

at 48th Annual Fall Meeting of the Society of Petroleum Engineers of AIME, Las Vegas,
September 30-0ctober 3, 1973.

?Wyoming Department of Economic Planning and Development, "Preliminary Draft Future Energy
Development in the Powder River

Basin,"

1973. (See p. 4-30)

COAL - PATENTS

Atlantic Richfield Company, U.S. Patent 3,745,108, "Coal
Processing."

A method for hydro-

genating coal to liquefy at least a portion thereof is described.

?Consolidation Coal Company, U.S. Patent 3,748,254, "Conversion of Coal By Solvent
Extraction."

A method of partially converting coal by solvent extraction to a mixture of extract, solvent

and undissolved carbonaceous residue is described. (See p. 4-21)

?Esso Research and Engineering Company, U.S. Patent 3,752,658, "Integrated Fluid Coking-

Gasification
Process."

A process for producing fuel gas from coke by a novel gasifying
process is described. (See p. 4-20)

Giddings, Edward H., U.S. Patent 3,746,521, "Gasification Method and Apparatus
"

A Gasifi
cation method and apparatus employing continuous concurrent unidirectional flow of qaseous
and solid materials through a closed reaction chamber is described
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Hydrocarbon Research, Inc., U.S. Patent 3,755,137, "Multi-Stage Ebullated Bed Coal-Oil

Hydrogenation and Hydrocracking
Process."

A process for converting solid carbonaceous

materials into valuable products including solid, liquid, and gaseous fuels and chemical

by-products is described.

Rheinische Braunkohlenwerke, A. G. , U.S. Patent 3,761,233, "Method of Gasifying Water Con

taining
Coal."

A method for gasifying water containing granular raw brown coal is described.

............. ., ,
,UUuv.u3, u.o. ratent 3,744,981, "Steam Reforming of

Hydrocarbons."

Steam

reforming is effected to produce a methane-rich gaseous product suited for use as a synthetic

nn hvrlv,nrair>hnnc

Universal Oil Products, U.S. P

reforming is effected to produ^ ..=-,,

natural gas, from higher-boiling hydrocarbons

United States of America, U.S. Patent 3,746,522, "Gasification of Carbonaceous
Solids."

A
continuous process for the gasification of carbonaceous solids, especially coal, wherein a

solid, low-sulfur fuel and methane rich gas comprise principal products. (See p. 4-21)

U.S. Steel Corporation, U.S. Patent 3,755,136, "System For Removing Solids From Coal Lique
faction Reactor Effluents." A process for separating liquid solids from coal liquefaction
reactions by vaporizing with hot hydrogen-rich gas is described.
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ENERGY FORECASTS

REP. UDALL PREDICTS
AROUND YEAR 2000

END OF FOSSIL ERA

In June of this year Rep. Mo
directed his legislative staff
a summary picture of America's

energy position, complete with

technological description that
can be expected to understand.

cently released the results of

in the form of a 19-page bookl

"America's Energy
Potential,"

1973.

rns Udall

to "develop
current

the kind of

the layman
"

Udall re-

that study

et entitled

dated October

In transmitting the report to Rep. James
A. Haley, Chairman of the House Committee

on Interior and Insular Affairs, Udall

stated his hope that "...it will prove to

be a useful resource for the committee

members and our colleagues in
Congress."

He continues by explaining that "An earnest

attempt has been made to present a factual

study, free of opinion and value judgement.

The study was, however, premised on the

author's (Udall 's) firm belief that this

country is in deep trouble on the energy
front."

Rep. Udall 's letter of transmittal also

notes that his report "...confirms the

existence of two crises. The first results

from an inability to extract known resources

at a sufficient rate, already made evident

by the gasoline and heating oil
shortages."

No attempt is made to identify the factors

contributing to this so-called inability,
thus leaving the implication that a lack

of technology is the culprit.

The second and longer term crisis, ac

cording to Rep. Udall, "...involves the

ultimate exhaustion of our fossil fuel re

sources and can be expected to occur around

the end of the
century."

But again, the

facts to support this conclusion are not

clearly identified in the report. In

essence, the report appears to be a blue

print for accelerated development of solar

energy and, to a much lesser extent,
geo-

thermal and nuclear energy, but at the

total exclusion of further development of

our fossil fuel resources.

One must, of course, agree with Rep. Udall

that the United States is in a tight spot

with respect to the availability of energy

but we seriously question whether his report

will be a "useful
resource"

to Congress or

to the general public. In fact, Rep. Udall 's

contribution to contemporary energy litera

ture seems to provide just enough misinforma

tion to make the average, self-appointed
-

energy specialist a little more dangerous.

Udall 's study is comprised of a series of

status reports on each of the following

energy resources: oil & gas, coal, nuclear

energy, solar energy, and geothermal energy.

Summaries of each are presented following.

Oil & Gas

Two pages are devoted to a summary of the

oil and gas situation. It is noted that 75

percent of our current energy needs come from

oil and gas but that the prospects for these

resources meeting anticipated future demand

are not bright. Domestic oil production is

predicted to peak at 12 million Bpd, while

demand is expected to reach 30 million Bpd

by 1985. Both Alaskan oil and shale oil

are identified as being only modest contri

butions to our supply base. Secondary and

tertiary recovery from existing reservoirs

(from which present techniques are said to

recover only 25 percent of the oil) is paid

lip service, but the potential of OCS sources

of oil and gas is not even mentioned.

Udall thus identifies imports as the only

possibility for meeting the future demand

for oil. He then discounts imports because

the Middle East is the only source large

enough to provide the needed production

increases and the Arab nations will not likely
permit this. He sees no alternative to

oil and gas shortages in the next few years

even if imports are available because of a

lack of refinery capacity.

Udall concludes that long range projections

for both oil and gas are not bright. He

specifically cites the NPC reserve estimates

of 200 billion barrels of oil and 1000 trillion

cubic feet of natural gas. His conclusion

seems to imply that since oil and gas re

serves are not inexhaustible, we shouldn't

spend any more time or money on developing
them.
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Coal

Slightly more than two pages are devoted

to coal. Coal accounts for 18 percent

of our energy use. Udall admits that re

serves are adequate for the foreseeable

future (seemingly a paradox to his earlier

statement regarding the end of the fossil

fuel era), but tnat our expanded use of

coal is fraught with extraction and efflu

ent problems.

Underground mining of coal results in

acid drainoff, unstable waste piles and

land subsidence; it is both unsafe and

unhealthy. Strip mining is safer but

affects a greater surface area, results

in land slides, and destroys valuable

grazing land and aquifers. Further it is

doubtful that western coal lands can be

properly reclaimed because of low rainfall.

"While coal gasification and liquefaction

are attractive
possibilities,"

according
to the report, "the immense amounts of

water required would put further strain

on the available (water)
supply."

Environmental damage does not end with

extraction of the coal. Sulfur emission

from coal usage is a serious problem. Udall

briefly discusses stack gas cleanup and

other sulfur removal technology but doesn't

seem to have much confidence that success

will be achieved in either area.

Solvent refining of coal is mentioned,

with the only conclusion being that, "If

success is achieved at a reasonable cost,

solvent refined coal will reduce both sul

fur dioxide and particulate pollution to

a low level .

"

The status of tehcnology for both coal

gasification and liquefaction are discussed,

with gasification technology being identified

as the more advanced. Even so, commercial

gasification plants are not expected until

1985. Lurgi is identified as the only com

mercially feasible technology but is re

stricted to the use of low-
caking coals

according to the report.

Nationwide coal reserves are said to be

plentiful, but only about 150 billion tons

are currently available because much of

the mul ti -trillion ton reserve is too deep

for economical recovery. It is thus con

cluded that coal will not supply significant

amounts of gas or oil until the 1990's;

burning coal for power generation is ignored.

Requirements for the first

gasification plant, according

are seven million tons of coal

acre-feet of water annually.

this size is expected to cost

million. "To replace our pres

natural gas with gas from coal

notes, "would require 250 such

a capital investment of $125 b

from such plants would carry a

several times that of new natu

it might be difficult to raise

capital."

250-MMcfd

to the report,

and 30,000

Each plant of

about $500

ent use of

the report

plants, and

illion. Gas

high cost,

ral gas, and

the necessary

Finally, the report explains that water

requirements may limit the final (coal) pro

duction rate. Further, it points out that

the problems of reclaiming mined lands will

have to be addressed before the true costs

of developing Western coal resources can be

fully assessed.

Again, the implication seems to be that

if coal cannot satisfy our total energy re

quirement, then we should avoid wasting any

more time or money on it.

Nuclear Energy

Nuclear power is described in Udall 's re

port as one of the most troublesome and

promising new energy sources. The report

discounts coal, oil, and gas as viable sources

of fuel to meet our future electric power

requirements because of resource limitations

and environmental problems. Hydroelectric

power is similarly discounted on the basis,
and rightly so, that acceptable sites are

no longer available.

It is then noted that, "If we accept the

option of nuclear power, much of the pollution

of fossil fuels can be avoided, but other

factors must be considered. Since the energy

available from nuclear sources is probably
ample,"

the report continues, "the major

concern over the coming decades will center

on minimizing the environmental impact and

avoiding the safety hazards associated with
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its use. Specifically, the report explains,
the following questions need to be asked

and answered before full development of
nuclear energy can proceed: (a) what type of

burner reactor is best; (b) whether a breeder
is necessary and, if so, what type should be

developed; and (c) how can the hazards of

thermal pollution, reactor accidents and

disposal of radioactive wastes be reduced

to an acceptable
minimum?"

The remainder of the nuclear section of

the report concentrates on reviews of

reactor technology, enrichment capacity,
waste disposal problems and fusion.

Most nuclear power is currently generated

by light water reactors (LWR), but they are

less efficient and require twice as much

fuel as high temperature gas-cooled re

actors (HTGR). The disadvantage of HTGR's

is that they are less advanced than LWR's

since none are operating commercially yet

and since HTGR's have received less funding
in the past. At any rate, Udall's report

places no great emphasis on the future of

either LWR's or HTGR's.

The report's outlook for the liquid

metal fast breeder reactor (LMFBR) is even

less optimistic. In fact, the report's

discussion of breeder reactor technology
begins on a negative note by stating, "In

spite of the considerable supplies of U235,
significant support is being devoted

throughout the world to development of a

fast breeder
reactor."

This comment ap

pears to imply that "why bother with

breeder reactors since LWR and HTGR tech

nology is well -enough advanced and we have

plenty of U^35
anyhow."

It appears to be

a feeling based more on a fear of the un

known than on fact.

Nevertheless the potential of the LMFBR

is downplayed in favor of both gas-cooled

FBR's and molten salt FBR's. The report

laments the fact that so little financial

support is provided for gas-cooled or

molten salt breeder reactors.

As it turns out, Udall's report is es

pecially optimistic about the future of the

light water breeder reactor. "By changing

the core design of an ordinary pressurized

water
reactor,"

the report notes, "it may

be possible to achieve a fissil inventory
ratio (FIR) of 1.01 or better. Although

the doubling time of this light water

breeder reactor would be very long, it

would not require further U"5 after the

initial fuel supply. Further, thorium

would be the fertile material, which is more

abundant than uranium...An FIR of greater

than one, even if it produces no excess

fuel, would imply sufficient energy reserves

for thousands of years at the present rate

of
use."

Uranium enrichment capacity is cited as a

problem. If nuclear power output is to be

expanded, additional enrichment capacity

will be needed in the early 1 980
'

s . Since

it may take six or seven years to build an

enrichment plant, the decision must be made

soon to build new plants. The question is,
"what type of enrichment plant should be

built and who should build
it?"

The report

explains that the AEC would like for private

industry to take the responsibility, but

acknowledges that industry must first con

sider it a profitable venture.

But these are not the only problems with

enrichment plants. As the report points out,

gas diffusion requires an enormous supply of

energy. The gas centrifuge enrichment pro

cess is more energy efficient, but is not

yet proven. The report concludes that since

either type of plant would require a capital

investment of several billion dollars, it is

likely that only the Federal government would

be willing to accept the risk involved.

The advantages of nuclear energy as com

pared with fossil fuel energy are said to

be the availability and low cost of fuel

and the absence of chemical pollutants. High

capital costs, according to the report, are

more than offset by these factors.

Notwithstanding the report's encouraging
statements about the potential of nuclear

energy, there is no positive endorsement

of continued nuclear development.

Geo thermal Energy

Geothermal energy is discussed amid a

general note of pessimisim. Although it is

CAMERON ENGINEERS 1-3



noted that geothermal resources have the

potential for all our energy needs for cen

turies, the environmental problems, in

cluding noise, and the technological prob

lems are serious. Capital costs are not esti

mated. The entire discussion of geothermal

energy is interspressed with if's,
maybe'

s

and hopeful ly's, leaving the reader less

than enthusiastic.

Solar Energy

The true purpose of Rep. Udall's report

becomes clear upon reading the section

dealing with solar energy. Many of the

reasons for discounting fossil, nuclear and

geothermal energy as long-term contributions

to our energy mix are cited to promote

development of solar energy. It appears

that, in Rep. Udall's view, the lack of a

proven and economical solar technology is

no serious deterrent to its use. The

following excerpts will serve to illustrate

that point.

"Its potential long underrated, solar

energy is quickly gaining advocates in the

scientific community. It is both a clean

and renewable source with a potential for

hundreds of times our present require

ments. . .Direct use of solar energy may

have immediate application for heating and

cooling of residential and commercial

buildings. Since such needs currently

consume more than 20 percent of our total

energy requirements, success in this area

would eventually make a substantial con

tribution toward alleviating the energy

crisis. . .Although the capital costs (of

small-scale applications) would be high,
the same collector and storage unit would

be used for all three applications (hot

water, space heating and space cooling).

Estimated life cycle costs would then be

comparable to present fuel costs in much

of the country, and more favorable to the

extent that fuel costs rise in the
future."

In all fairness, the report does recognize

the technological problems associated with

solar applications but solutions are made

to sound relatively simple. With respect

to small-scale applications, as mentioned

above, the report states, "Significantly,
not much technological development is

needed to achieve such advantages, but it

would be useful to start pilot projects to

improve the design, efficiency and accept

ability of such
systems."

The winds, which are powered by solar

energy, are said to contain energy roughly

comparable to our present energy consump
tion.

"However,"

the report notes, "this

is spread so thinly that it is questionable

that significant production of energy can

ever be obtained. In addition, the source

is intermittent and storage or backup
systems are required for real i ability.

Still, such systems could be important for

special localized
situations."

Taking advantage of thermal gradients in

the ocean are cited as another promising

solar application. Thermal differentials

would power a low-pressure turbine, using a

secondary working fluid such as ammonia.

Since such plants would be located far from

land, the electricity would be used to

electrolyze seawater to produce hydrogen

that could then be pipelined to shore. Hydro

gen would then be burned like natural gas.

Almost as an afterthought, the report notes

that "Large-scale use of hydrogen would

require some technological adjustments,

such as modified burners and a new pipeline

system,"

since, "present pipelines would

suffer embrittlement if used for
hydrogen."

The report continues to explain that,

"municipal or agricultural waste materials

can be converted to methane gas or even oil

by bio-conversion using solar radiation to

supply the necessary warmth... the total

energy potential would be small, probably

not more than a few percent of our pro

jected usage, but is considered sufficient

to warrant
development."

The outlook for solar energy is given as

follows:

"Although costs are likely to be high,
the clean, renewable and abundant nature

of solar energy will provide strong in

centive for extensive utilization in

the
future."

"Small-scale solar collectors are likely
to become available soon, but near term
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widespread use is unlikely since present

buildings already have installed heating
and cooling capacity, and would require

major modifications to switch to solar

sources. With sufficient support, however,
a significant fraction of new construction

may utilize solar energy for hot water
and space heating and cooling requirements

by the end of the century.

"Solar central power stations are un

likely to contribute significantly to

our electric power capacity until com

peting fuel costs rise substantially,
or environmental considerations restrict

construction of alternate sources. At
that time, photothermal solar power could

be developed to meet a substantial portion

of our electrical requirements. Pro

ponents of solar power maintain that

funding and action are needed now to ob

tain necessary data and experience so

that full scale construction can begin

as economic considerations permit.

"As natural gas reserves become exhausted

it is possible that the United States may
shift to a hydrogen economy with the

hydrogen being obtained from electrolysis

of water using electric power. Hydrogen

can be shipped by an appropriate pipeline

system and can be used by industry in

place of natural gas, although it would

not work for present residential users.

The intermittent nature of direct solar

conversion for wind power or the distant

nature of ocean thermal power would then

not be a disadvantage since energy could

be shipped or stored in the form of

hydrogen gas. Such a development might

occur by the end of the
century."

Summary

As stated at the outset, Rep. Udall's re

port is not a particularly useful resource

for Congress. It provides far too little

information on which sound legislative

decisions can be based.

Notwithstanding Rep. Udall's transmittal

letter, the report is biased toward solar

energy. For example, the contention that

conversion of municipal and agricultural

wastes would provide only a few percent of

our energy needs but is still sufficient to

warrant development does not ring true.

Earlier, the report notes that shale oil

production could reach one million barrels

daily by the middle eighties (which would

represent over three percent of our pro

jected requirements), but leaves the im

pression that since this would not completely

solve the problem, the advisability of oil

shale development is questionable.

After discarding imported energy as a

viable solution (and rightly so), the report

searches for the one best source to satisfy

our energy requirements rather than con

sidering a broad energy mix. In the process,

the importance of sources such as oil shale,

North slope oil and coal synthetics is

downplayed because none could completely fill

the supply/ requirement gap. The outer con

tinental shelf as a source for oil and gas

is completely ignored and secondary and

tertiary recovery from existing on-shore

reservoirs are treated only superficially.

Finally, the report fails to adequately

analyze the critically important time factor

associated with development of new energy

sources and provides surprisingly little

support for conservation measures.

# # # #

JCAE PROVIDES USEFUL DISPLAYS TO AID THE

INTERPRETATION OF ENERGY DATA

The Joint Committee on Atomic Energy (JCAE)
has prepared a suite of displays which are

designed to enable a person (who is not

necessarily an energy specialist) to obtain

a reasonable understanding of the problems,

broad scale, and complexity of our national

energy
"dilemma."

The JCAE energy display system is com

prised of 16 charts showing first the energy

flow patterns for the years 1950, 1960, 1970,
and the projected patterns for the years 1980

and 1990. Next, a series of displays are

presented to show certain information such

as efficiency, end uses, supply/demand, etc.

at each 10-year time period through 1990.

The display system is based for the most

part on information from the recent NPC study,

CAMERON ENGINEERS 1-5



"Report on U.S. Energy
Outlook"

> and on

data from the Department of the Interior;

however, JCAE has changed the information

based on
"interpretations"

by the

Lawrence Livermore Laboratory.

The display is a convenient source of

energy-related data. If fault is to be

found, it would be in the interpretations

of the projected data. For example, the

huge increase in the use of nuclear energy

projected for the near future may be more

related to the wishful thinking of nuclear

proponents than to reality. Or, the first
oil from oil shale is projected to appear

after 1985. This could be so, but with

the federal prototype leasing program set

for early implementation, oil from shale

could well appear in the
1970'

s. Other

predictions include continued reliance

on imports of foreign oil, continuing
expansion of coal use, the first coal gasi

fication plant (mid-1
970'

s), and a sur

prisingly-large dependence on solar energy.

The display system is described in detail

in a report entitled, "Understanding the

National Energy
Dilemma,"

available from

the Superintendent of Documents, GPO,
stock number 5270-01947, price: $1.55.

Fourteen of the report's charts are re

produced on the following pages.

The charts on pages 1-7 and 1-8 depict

the flow of energy for the years 1950

thru 1990. The charts on page 1-9

show changes in the efficiency, end uses,

supply/demand and the form of energy use

for the years 1955 thru 1985.

The four charts on page 1-10 relate

energy supply and demand to illustrate

various estimates of supply, demand,
shortages and imports. The predictions

of energy mixes thru the years 1985 and

2000, according to the report, do not

necessarily reflect the views held by the

JAEC but are described as reasonable

options.

The chart on page 1-11 depicts the

beginning, peak and decline of the fossil

fuel era in the United States.

# # # #
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FORECAST OF ENERGY DEMAND TO 2000
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WATER

S.1807 AND H.R. 7775 PROPOSE SALINITY

CONTROL PROGRAM FOR THE COLORADO RIVER

U.S. Senator Tunney and U.S. Representa

tive Johnson, along with other legislators

from states in the Colorado River drainage

area, introduced Senate Bill 1807, and

House Bill 7775, companion bills to enact

the proposed "Colorado River Basin Salinity
Control Act of

1973."

Large deposits of coal and oil shale occur

in the Colorado River Basin. The provisions

of this act could affect both the avail

ability and cost of water in the area and

would increase the cost of electrical power

from U.S. Bureau of Reclamation generating
stations operating under the Colorado River

Storage Project Act (70 Stat. 105; 43

U.S.C. 620).

These bills, if enacted, will direct the

Secretary of the Interior to implement the

salinity control policy adopted for the

Colorado River in the "Conclusions and

Recommendations published in the Pro

ceedings of the Reconvened Seventh Session

of the Conference in the Matter of Pollu

tion of the Interstate Waters of the Colo

rado River and Its Tributaries in the

States of California, Colorado, Utah,

Arizona, Nevada, New Mexico and
Wyoming."

That session was held in Denver on April

26-27, 1972 under the authority of section

10 of the Federal Water Pollution Control

Act (33 U.S.C. 1160), and approved by the

Administrator of the Environmental Pro

tection Agency on June 9, 1972.

This would call for immediate programs

to prevent salt waters from entering the

river from known sources (La Verkin Springs,

Paradox Valley, Grand Valley, etc.), and

to study irrigation pollution source con

trol, other point sources control, and

diffuse sources control.

Costs of all investigations and works

would be borne partly by
ment (which owns much of

the Upper Colorado River

the Lower Colorado River

these funds derive their

the Federal

the lands),
Basin Fund,
Basin Fund.

monies from

govern-

by
and

As

sale

of Colorado River Storage Act Power, upward

"adjustments"
would be made in future charges

for electrical power from Colorado River

Storage Project Act generators (such as

Flaming Gorge, Lake Powell and Curecanti).

The Bills are being considered by the

Senate and House Committees on Interior and

Insular Affairs.

# # # #

WYOMING FRAMEWORK PLANT DESCRIBES FUTURE

WATER ALTERNATIVES

Five years of work by the Wyoming Water

Planning Program culminated recently with

issuance of "The Wyoming Framework Water

Plan,"
dated May 1973. The 243-page report

to the people of Wyoming provides Informa

tion that will be valuable in making practi

cal decisions concerning future water and

related land resource development throughout

the state. The preface to the report speci

fically notes that the Plan does not attempt

to prescribe a course of action but provides

data on which sound decisions can be based.

The Wyoming Water Planning Program is a

division of the State engineer's office

established to carry out legislative directives

from the 39th Wyoming Legislature in 1967.

The directives: (1) made the state engineer

responsible for coordination of Wyoming's

water and related land resources planning;

and (2) directed the state engineer to

initiate studies to plan the development of

water allocated the State of Wyoming by the

various compacts governing rivers flowing
out of the state. In particular, the state

engineer was asked to show the state's dili

gent intent to fully utilize all of Wyoming's

compact shares of the Bighorn and Green River

and their tributaries.

The Wyoming Framework Water Plan identifies

the long-range (50-year) alternatives for

meeting the water needs of the State. It

is an inventory of the State's water resources

and related lands, a summary of the State's

present water uses, a projection of future

water needs, an identification of physical

alternatives for meeting the future water
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needs, and an identification of alternative

decisions to meet or not to meet the in

dicated future water needs. Copies of the

Framework Plan may be obtained at:

Wyoming Water Planning Program

State Engineer's Office

State Office Building

Cheyenne, Wyoming 82002

Basin Reports Issued Earlier

To carry out the purposes of the study,

the state was divided into seven river

basins, or groups of basins, as shown in

Figure 1. Special reports were prepared

for all except the drainages in Yellowstone

National Park. Three of these reports were

reviewed in Synthetic Fuels as follow:

(1) "Water and Related Land Resources

of Northeastern
Wyoming,"

September

1972 SF, p. 4-10

(2) "Water and Related Land Resources

of the Green River Basin,
Wyoming,"

March 1972 SF, p. 1-10

(3) "Water and Related Land Resources

of the Platte River Basin,
Wyoming,"

December 1971 SF, p. 1-12.

Figure 1

^omrvi Mfjtpj: USf. J-J-lY- ^Qj
Surface

Water Entitlement

The Water Framework Plan begins with de

scriptions of the socioeconomic character

istics, land ownership patterns, physiography

and climate of Wyoming, then slips into an

excellent description of the state's surface

water and groundwater resources.

Table 1 is a summary of streamflows and

current water uses in Wyoming. It shows that

present depletions in Wyoming amount to some

2.6 million
acre- feet yearly (AFY). A re

view of the various river compacts governing

the use of water in Wyoming indicates that

an additonal 3.2 to 3.4 million AFY could

be made available for use in the state. The

remaining amount allocatable to the state

varies from zero in the Great Basin to 2.5

million AFY in the Missouri River Basin.

Table 2 further summarizes Wyoming water

availability.

Table 2

Remaining Water Available

to Wyoming

by Compact

Thousand

AFY

Missouri River Basin

CI arks Fork 429

Bighorn River 1800

Tongue River 96

Powder River 121

Belle Fourche River 7

Cheyenne River 15

North Platte 68

Subtotal 2536

Colorado River Basin

Green River 579-747

Great Basin

Bear River 0

Columbia River Basin

Snake River 150

Total 3265-
-3433
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In addition to the amounts given in Table
2, an estimated 494,000 AFY of water is
available under the Yellowstone River Com
pact as supplemental supplies to existing
pre-1950 water rights.

It is estimated in the report that total
water consumption in Wyoming, exclusive of

reservoir evaporation, could increase from
an average of 2.4 million AFY at present
to about 4.2 million AFY in the year 2020.
This estimate is based in part on a report

prepared by Cameron Engineers, Inc. in 1969
for the Department of Economic Planning
and Development. Cameron's report,
"Review and Forecast, Wyoming Mineral
Industries,"

predicted that the water re

quirements of the mineral and timber in
dustries alone would increase by nearly
800,000 AFY between 1970 and 2020, most of

the increase being attributable to a coal

production predicted by Cameron to reach

350 million tons annually by 2020. Thus

the "Framework Water
Plan"

leaves no doubt

that Wyoming is legally entitled to the

use of more than enough surface water

within her borders to meet anticipated de

mands for many years into the future.

There are problems in putting surface

water resources to use. For example,

existing diversions use the dependable flows

from most streams. Surpluses are avail

able only during certain periods of the year

such as the spring runoff period or during
the winter months. Also, runoff varies

widely from year to year which means that

storage facilities would be necessary to

effectively utilize surpluses. Still an

other important consideration is that

future needs may not occur in an area of

water surpluses; transbasin diversions

would be necessary in many cases.

Groundwater Resource Estimated

According to the "Framework
Plan,"

not

all of the anticipated demand increase

will be supplied by surface water. An es

timated 15 percent could come from ground

water sources.

Present annual comsumptive use of ground

water on a statewide basis amounts to

133,500 AF for irrigation, 32,100 AF for

municipal, domestic and stock uses, and

50,400 AF for industrial use. There is no

precise data for estimating groundwater

available in Wyoming, but the amount in

storage is enormous. In many areas, however,

aquifers either are too deep or display
characteristics unsatisfactory for water to

be obtained in significant amounts or of

suitable quality. Based on existing informa

tion the estimated average annual recharge

rate (which may be implied to be an estimated

maximum permissible withdrawal rate) amounts

to some four million acre-feet. A larger

withdrawal rate is, of course, possible if

some annual depletion of water storage is

determined to be acceptable.

Table 3 is a summary of Wyoming ground

water resources.

Projected Water Requirements

Table 4 is a summary of the present and

projected Wyoming water requirements

through the year 2020. Increased uses of

water for irrigation and industrial purposes

are expected to account for nearly 95 percent

of the increase during the years 1973 and

2020. Major increases for industrial pur

poses are forecast to occur in the Green

River Basin where the state's oil shale is

found and in northeastern Wyoming where most

of the coal resources are found. Industrial

use of water in northeastern Wyoming alone

is expected to increase from 21,000 AFY in

1973 to 477,000 AFY in 2020.

Situation summaries concering water avail

ability in the Bighorn and Green River

Basins and in northeastern Wyoming are given

in the following paragraphs.

Bighorn River Basin

Although there is an apparent abundance of

water available in the Bighorn River system,

developing a usable firm supply is dependent

upon the availability of storage water and

storage sites. Water for new uses is pre

sently available from Buffalo Bill, Boysen,
and Bighorn Lake Reservoirs. Use of all of

Wyoming's compact allocation would require

the construction of additional storage, and

at least a portion of the water supply would

have to be diverted from Bighorn Lake or

CAMERON ENGINEERS 1-15



Table 3

WYOMING GROUNDWATER STORAGE & RECHARGE SUMMARY

Thousand Acre-Feet

All uvi urn

Storage

Annual

Recharge

1. Yellowstone 2250

2. Bighorn 930 180

3. Northeastern

Wyoming

750 125

4. Platte 3200 410^

5. Green River 700 90

6. Bear River 765 50

7. Snake River 1800 400

10,195 1255

Major Teritary

Sandstone Aquifers Bedrock Aquifers

Storage Storage

30,000 723,000

30,000 935,000

90,000 257,000

30,000 1,193,000

180,000 3,108,000

1/ Includes an estimated 200,000 AF of articifial recharge

from irrigation

Table 4

WYOMING

WATER RESOURCE REQUIREMENTS

PRESENT & FUTURE

Consumptive Use

thousand AFY

Basin 1973

1082

1980

1217

2000

1391

2020

Bighorn River 1484

Northeastern Wyoming 195 255 419 659

Platte River 723 806 941 1141

Green River 277 410 527 681

Bear River 66 74 92 no

Snake River 86 98 102 113

Statewide Total 2429 2860 3472 4188
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from the river system below Yellowtail Dam.
There is also a need for intrabasin diver
sions of water, or diversions from streams
in the Bighorn River Basin with water sur
pluses to other streams in the Bighorn River
Basin which are water short, in order to
provide full water supplies for all existinq
uses.

Northeastern Wyoming

The projected M & I water needs in North
eastern Wyoming, associated primarily with

coal and related industries, could require

water supplies in excess of locally avail

able supplies. After deducting reservoir

evaporation, a supply of about 86,000 AFY
could be made available for use in Wyoming
on the Tongue River. A total M & I water

supply of about 137,000 AFY has been identi
fied on the Powder River (Lake DeSmet, plus

Hole-in-the-wall, plus Moorhead or Clear

Creek Reservoirs). Coordination of develop
ment and water resource management will be
required in order to achieve this degree

of total water availability. Additional

supplies may be available in the Little

Missouri, Bell Fourche, and Cheyenne River

systems. Desalination may be required to

utilize water from the Powder River and

other streams east of the Powder River.

Groundwater could be utilized as a stage

in the development of Northeastern Wyoming
resources. Large-scale groundwater utili

zation will require mining of the resource,

and in time the use will have to be curtailed

or replaced with imported surface water.

Because individual industries will re

quire water reserves and development projects

will take a period of years to develop, the

exact timing of the need for imported water

supplies is difficult to ascertain. It ap

pears logical to develop the locally avail

able water supplies as a first stage in a

development, then construct water importa

tions as a later phase. However, it may be

advantageous for water importation to pro

ceed in an initial phase.

A considerable portion of the projected

increased water demand in Northeastern

Wyoming will occur in the coal fields which

lie north and south of Gillette. Five

alternative pipelines from the Bighorn River

or Yellowstone River to the Gillette area

and one from Green River to Gillette via the

North Platte River have been identified.

The language of the Yellowstone River Compact,

however, must be considered regarding the

proposals for transbasin diversions to the

coal fields lying outside the Yellowstone

River Basin: "No water shall be diverted from

the Yellowstone River Basin without the un

animous consent of all the signatory
states."

The signatory states are Wyoming, Montana,

and North Dakota. In order to get consent it

would appear that regional factors must be

considered so that the states can agree that

a transbasin diversion can be made. In view

of this, perhaps one of the downstream diver

sions that provide water for industries in

both Montana and Wyoming may be a logical ap

proach.

If consent cannot be obtained to utilize

Yellowstone River Compact water in the coal

fields outside of the Yellowstone River Basin,
it may be necessary to utilize water from

other areas of the State. The terms of the

Colorado River Compact and the Upper Colorado

River Basin Compact do not place restrictions

on the place of use of water, and Wyoming may

find the use of Green River water in North

eastern Wyoming to be an attractive alterna

tive to utilizing Yellowstone River water.

Green River Basin

The Green River Basin is rich in mineral

resources which include coal, uranium, oil

shale, and trona. Green River Basin in

dustrial water use is projected to increase

elevenfold in the next 50 years. Storage

capacity in Fontenelle Reservoir can be

utilized to develop M & I water supplies,

and in combination with another reservoir,

the remainder of Wyoming's compact alloca

tion could be developed for both Green River

Basin M & I needs and for use in other river

basins of Wyoming. Five alternative reser

voirs have been identified for this purpose.

Groundwater will likely be utilized to meet

a portion of the M & I water need.

Surface water depletions in Wyoming's Green

River Basin are projected to increase tj

771,000 AFY by the year 2020, leaving between

104,000 and 272,000 AFY available for use

elsewhere in Wyoming.

# # # #
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RAINBOW BRIDGE DECISION APPEALED TO
SUPREME COURT

Friends of the Earth et al have asked the
Supreme Court to reverse the decision of

the 10th U.S. Circuit Court of Appeals in
their fight to keep the waters of Lake
Powell out of Rainbow Bridge National Monu
ment. Previous articles on the Lake Powell/
Rainbow Bridge controversy appeared in the
June 1973 issue of Synthetic Fuels, page 1-6
and in the September, 1973 issue, page 1-10.

On August 10, 1973, the appellate court

reversed the decision of Judge Willis Ritter
that barred the intrusion of Lake Powell
into Rainbow Bridge National Monument. The
Circuit Court ruled in a 5-2 decision that

by implication, repealed two

the 1956 Colorado River Stor-

were intended to prevent water

the national monument.

Congress had,
provisions of

age Act which

from entering

In their appeal to the Supreme Court, the
plaintiffs state that the appellate court

judgement contradicts numerous Supreme

Court decisions as well as decisions of

other courts defining the power of courts

to declare statutes repealed by implication.
"Furthermore,"

the plaintiffs allege, "the
judgement interferes with an on-going legis

lative process and violates the doctrine of

separation of powers by disposing of ques

tions of national concern, including ques

tions involving National Parks and Monuments

that are in the province of Congress and

that are presently before Congress for
disposition."

The defendents had 30 days to respond to

the appeal which was filed on October 27.

Specificially, the appeal by Friends of the

Earth raises the following questions:

(1) Whether Section 3 of the Colorado

River Storage Act of 1956 has been

impliedly repealed or rendered in

operative; and

(2) Whether the decision of the U.S.

Court of Appeals for the 10th Circuit

is a violation of the doctrine of

separation of powers.

Section 3 of the 1956 Storage Act states,

in part, that "...it is the intention of

Congress that no dam or reservoir constructed

under the authorization of this Act shall be

within any national park or monument.

Section 1 of the Act directs that "...as

part of the Glen Canyon Unit, the Secretary
of the Interior shall take adequate protec

tive measures to preclude impairment of the

Rainbow Bridge National
Monument."

The 10th Circuit App
that these provisions

essentially been rende

of identical provisos

since 1961 in the publ

act: "that no part of

priated shall be avail

or operation of facili

of Lake Powell from en
Monument."

ell ate Court ruled

of the Storage Act had

red inoperative because

contained each year

ic works appropriations

the funds herein appro-

able for construction

ties to prevent waters

tering any National

# # # #
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LAND

GARFIELD COUNTY, COLORADO ZONING REGULATIONS
AFFECT OIL SHALE DEVELOPMENT

On November 20, 1973 the Garfield County
(Colorado) Board of County Commissioners
adopted zoning regulations that include

provisions for the development of natural
resources in general and for oil shale

development in particular. The county
has been wrestling with the problem for

several years and this past summer nearly
approved a resolution that was considerably
less acceptable to industry than the

resolution ultimately approved.

The resolution approved on November 20

affects fee oil shale lands in Garfield

county that are controlled by the following
companies and partnerships:

Amoco Production

ARCO

Cities Service

Colony Development Operation

Conoco

D. A. Shale Inc.

Eq ui ty
Exxon

Getty
Mobil

Shell

Standard of California

Tenneco

Texaco Inc.

Union Oil of California

First Plan Failed

In responding to a need to zone the western

two- thirds of the county, the commissioners

were faced with the problem of effectively

zoning the oil shale area without closing

the door on future development.

The oil shale deposits of major signi

ficance in Colorado are located in Garfield

and Rio Blanco counties. Most of the fee

oil shale properties controlled by major

oil companies are located in Garfield County

while most of the Federal oil shale lands

are in Rio Blanco County- Notable excep

tions are the Naval Oil Shale Reserves 1

and 3 which are in Garfield County- The

county's legal authority for controlling land

use on the Naval Reserves is not clear, but

there is no question that control of private

lands is possible.

The fee oil shale lands in Garfield County
are located in two principal drainages:

Roan Creek on the west and Parachute Creek on

the east. In July of this year the county

commissioner considered a resolution that

essentially would have created industrial

zoning in the Parachute Creek Drainage and

agricultural zoning in the Roan Creek drainage,

The Roan Creek drainage was further sub

divided into an agricultural
-in- transition-

to-industrial zone above the Mahogany marker

outcrop and an agricultural
-in-transition-

to-residential zone below the outcrop, thus

precluding any type of industrial activity in

the Roan Creek Valley. This plan met with

stern opposition from such companies as ARCO

and Getty and was subsequently withdrawn by
the commissioners.

Resource Lands District Created

The zoning resolution ultimately adopted

attacks the problem in a different manner.

A special zoning district called the Re

source Lands District was created. The dis

trict's boundaries are state highway 13

(which connects Rifle and Meeker) on the

east, the Colorado River on the south, state

highway 139 (the Douglas Pass road) on the

west and the Rio Blanco/Garfield county

line on the north.

The Resource Lands

subdivided into four

as follow:

District is further

zone classifications

(1) Plateau -- the rolling lands of the

highest elevation in the area and

generally found above the escarpment

(2) Escarpment -- includes the fixed bed

rock forming vertical or near vertical

parts of the canyon walls

(3) Talus Slopes -- loose deposits of

rock debris accumulated at the base

of a cliff or slope

CAMERON ENGINEERS
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(4) Gentle slopes and lower valley floor
--

colluvial and alluvial soil at

the base of talus slopes in the lower

valley floor.

Permit Required for Oil Shale Development

Three use classifications (by right, con

ditional, and special) are identified for
each subzone in the resource district. The

principal land uses in the Roan Creek and

Parachute Creek drainages are farming and

ranching. These uses are recognized and

are the only uses that by right can be made

of the affected lands. More specifically,
the zoning resolution lists the following
uses by right: ranching, farming and general

agriculture, accessory uses and structures

related to agriculture, single family
swelling units related to an individual

ranch or homestead, and guiding and out

fitting. Additional uses such as kennels

riding stables, verterinary clinics and

retail establishments for the sale of goods

prossessed from raw materials produced on

the land are permitted in the lower valley
floors.

All activities related to oil shale develop
ment (mining, crushing, retorting, upgrading,

waste disposal, etc.) are classified as

either conditional or special uses and as

such require county approval in the form of

a permit.

Impact Statement Required

An applica

special use

an impact st

describing i

including an

character! st

also show th

designed and

all applicab

laws and reg

significant

tion for either a conditional or

permit must be accompanied by
atement on the proposed use

ts location, scope, and design,
explanation of its operational

ics. The impact statement must

at the proposed use shall be

operated in compliance with

le county, state and federal

ulations and will not have a

adverse effect on:

(1) existing lawful use of water through

depletion or pollution of surface

or groundwater;

(2) the use of adjacent land through

generation of vapor, dust, smoke,

noise, glare, vibration, etc; or

(3) wildlife and domestic animals through

creation of hazardous attractions,

blockade of migration route or

patterns or other means.

In addition to the impact statement, the

county commissioners may, at their discretion,

require a written explanation of methods to

be used to minimize smoke, dust, odors and

similar environmental problems which might

result from the proposed use.

Another requirement of any oil shale opera

tion is that a site rehabilitation plan be

submitted to and approved by the county

commissioners, who, at their discretion, may

require a bond or other form of security to

guarantee that a rehabilitation plan is

followed.

Where a potential water pollution problem

exists, it will be necessary to install

safeguards designed to comply with the re

gulations of the Environmental Protection

Agency before operations may begin. Also, all

percolation tests or ground water resource

tests required by local or state health

officers must be performed before operations

may begin.

Solid Waste Disposal Specifically Affected

Aside from the influx of new people and

the impact on regional water supplies, the

concern most commonly expressed by people in

western Colorado regarding oil shale develop
ment is the disposal of spent shale. It is

not surprising then, that of all the opera

tions involved in oil shale development, only
spent shale and overburden disposal, and

more specifically "mineral waste
disposal"

is

considered to be a special use anywhere within

the oil shale lands district except above the

escarpment which essentially means above the

outcrop of the Mahogany marker. Here

mineral waste disposal is a conditional use.

All other activities associated with oil

shale development are considered to be condi

tional uses. If Federal and state standards

and regulations are met, there will be no

problem in meeting county requirements for

conditional uses.

Where solid waste disposal is a special use

(which includes canyons leading into Parachute

2-2
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Creek such as Garden Gulch) such use not

only must meet Federal and state standards
but must also be approved by the Garfield
County Board of Zoning Adjustments who may
impose additional provisions or restrictions
as deemed necessary to protect the health,
safety and welfare of the general public.

Even if the Board of Adjustments approves
a special use the Board of County Com
missioners may deny a request for a special

use based on the lack of physical separation
in terms of distance from similar uses on

the same or other sites; the impact on

traffic volume and safety or on utilities;
or any impact of the special use which it
deems injurious to the established charac

ter of the zone district in which the

special use is proposed.

Summary

Whereas a resource lands district is

created specifically to take care of Gar
field County's unique situation with respect

to potential oil shale development, the

requirements of industrial operations are

not unique with oil shale operations.

Garfield county officials obviously do not

wish to preclude the possibility of oil

shale development but they do wish to

exercise as much authority as possible over

how an industry develops. One may wince

at the requirement of an impact statement
for a county government, but some form of

impact statement will be required for

operations on private land from the state

or federal government anyhow. Garfield

county will probably not require more

detail than required in a Federal or state

impact statement. The county is merely

guaranteeing that they be fully informed

of developments occurring in their own

backyard. No one can argue with that goal

because it is equally desirable from in

dustry's viewpoint.

In our opinion Garfield county has created

a workable zoning resolution, one that

essentially provides for consideration of

future industrial developments on a case-by-

case basis.

# # # #

PICEANCE BASIN OIL SHALE COREHOLE MAP UPDATED

The Cameron
Engineers'

map showing the lo

cation of oil shale coreholes and assayed

wells in the Piceance Creek Basin has been

updated; a copy of the map and accompanying

booklet is included in the pocket inside the

back cover of this issue.

The map was originally published in De

cember 1969. The current edition includes

information on 102 coreholes and wells that

have either been drilled or reported since

December 1969. There are a total of 436

drilling locations shown on the new map, of

which more than 200 have been publicly re

ported in some detail.

A third of the drilling activity since 1969

is attributable to Interior's prototype leas

ing program, during which more than 30 core-

holes have been drilled. Data from these

coreholes are not publicly available as yet,

but when Interior formally announced the pro

gram in June 1971, a notice published in the

Federal Register directed that such data will

be made public when either the tract (on which

such coreholes are located) is leased or no

later than five years from the date of

drilling.

# # # #

STATUS OF OIL SHALE LEGAL PROCEEDINGS NOTED

The status of Bureau of Land Management ad

ministrative contests and Federal district

court cases concerning title to oil shale min

eral rights on lands in Colorado, Utah and

Wyoming is summarized in Table 1. Few signi

ficant changes have occurred since Sept., 1973.

Of interest, however, is the fact that Merle

I. Zweifel, et al filed two suits in U.S. dis

trict court in Denver seeking to overturn a

BLM decision that declared 2910 placer claims

in the Piceance Basin null and void. The

civil action numbers of the suits filed re

cently are 5276 and 5308, but the status may

be found described under BLM contest No. 441.

Motion for summary judgement in Civil Actions

4135 and 4139 will be heard shortly after the

CAMERON ENGINEERS
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TABLE 1

STATUS OF OIL SHALE LEGAL PROCEEDINGS

BEFORE OFFICE OF HEARINGS AND APPEALS, DEPARTMENT OF INTERIOR

Contest

Number

Colo. 359-360

Colo. 441

Contestant/Contestee

USA/F. W. Winegar, et al

USA/Merle I. Zweifel, et al

Utah 22127

Utah 22606

USA/F. H. Larson

BUREAU OF LAND MANAGEMENT ADMINISTRATIVE CONTESTS

Contest

Number

Colo. 193 &

260

Colo. 506

Colo. 510

Contestant/Contestee

USA/TOSCO

USA/Buttertop Mining Co.

USA/Beatrice Bills, et al

wyomi ng
W- 30079, etc.

Wyomi ng

W-27951, etc.

USA/Numerous defendants

USA/Merle I. Zweifel, et al

Utah-10700

BEFORE U. S.

Civil Action

Number

9252

9458

9461

9462

9464

9465

8680 thru

9202

USA/Merle I. Zweifel

DISTRICT COURT IN COLORADO

Plaintiff/Defendant

H. H. Hugg/Sec'y., Interior

J. Savage/Sec'y. Interior

Union Oil/Sec'y. Interior

Equity Oil/Sec'y. Interior

Gabbs Expl./Sec'y. Interior

TOSCO/Sec'y. Interior

Sec'y. of Interior/TOSCO

4135 USA/Mobil and Equity

T;;ues Involved & Status

Contestant seeking to invalidate oil shale claims held by contestees on basis of no discovery. Re-

Snded decls on Issued by BLM hearing examiner on 4/17/70 wherein 3 c ,,1ms

*$
""

valid and 6 claims adjudged to be valid. BLM filed appeal brief on 6/12/70 fontestee s filed

answer briefs to appeal brief. Interior Board of Land Appeals (IBLA) has not issued ruling.

Complaint field 8/17/68 by BLM alleging mining claims filed by ^S]',,1"""^6"""
Sla1ms

were not located in accordance with mining law and no d scovery of "^le "Inerals was made

Decision issued 2/25/72 declares all claims null and void. (See June 1"2 issue page 2-1 , for

details). Decision was appealed to the Office of Hearings and Appeals Appeal rejected

Zweifel initiated Civil Action No. 5276 in the U.S. District Court in Denver on Augus : 16 .973,

seeking review by the Court of Interior's actions and ask ng that the claims be declared valid

and in full force. This action Involves 2,910 mining claims In R o Blanco GaKleldandMoffat

Counties, Colorado. These claims cover both proposed prototype oil shale leasing program sites

(C-a and C-b) in Colorado.

The Gulf Oil Corporation, Larson 011 Co., Frederick H. Larson and Dorothy H Larson relinquished

and quit-claimed to the United States all their interests
Pre-IMO mining =Ja1ms within oi

shale leasing selected sites a & b in Uintah County, Utah. This relinquishment on * <=! * * e

to certain claims. The relinquishment has been recorded and accepted The folowlna case files

have been closed: (1) U-22127 Davis Nos. 27-33 Frederick Larson, et al (7 claims) (2) U-22606

Best Nos. 69-76 Gulf Oil Co., Larson Oil Co. (8 claims).

Issues Involved & Status

These contests will be decided by the courts in Civil Actions 8680, 8685, 8691, 9202, all of which

cases are before the U.S. District Court in Colorado.

BLM is contesting the Virginia, Osage and Louie Placer Mining Claims in Twps. 2 and 3N, Ranges 98

and 99W, 6PM, Colorado, charging that valuable minerals were not discovered. This contest is

awaiting the 30-day period following the republication of the notice to contestees. No a-"

were filed responding to publication of notices. The claims have been declared null and

No answers

responding to publication of notices, me claims nave oeen ucuiaicu nun and void.

BLM is contesting the Sand Asphaltum Placer Mining Claims in T3S, R96W, 6PM, Colorado charging that

valuable minerals were not discovered. The decision has been served declaring fractional inter

ests in some and total interests in the remaining claims null and void for failure to answer the

complaint. Answers for fractional interests in 63 of the claims have been filed and the validity

of these fractional interests will be decided in a hearing. The Sand Asphaltum No. 209 mining

claim on selected proposed prototype oil shale lease site C-b is null and void for failure to

answer the complaint. This contest has been transferred to the Office of Hearings and Appeals

(Interior) in Salt Lake City for hearing on 46 claims. The remaining 270 claims are null and

void. Government has requested a pre-hearing conference.

20 complaints out of 33 proposed have been filed, and service is in process on 216 pre-1920

mining claims in the Washakie basin.

There are 27 sepa

kie Basin oil sha

and faulty locati

on behalf of all

their interests n

on their behalf.

not. A timely an

(W- 38091, W-28124

which BLM mineral

of these contests

rate contests against Zweifel i

le area. BLM is seeking to inv

ng procedures. The last public

contestees by Zweifel. A decis

ull and void unless evidence is

Some of the served contestees

swer was filed by C. T. Cooper

, W-28126). Hearing held in De

examiners testified as to the

have declared claims null and

n Wyoming involving 1687 claims, all in the washa-

alidate the claims on bases of no mineral discovery
ation notice has been printed. An answer was filed

ion is being served on almost all contestees declaring
produced showing Zweifel had authority to answer

have timely filed the required evidence; others have

for most of the contestees in 3 of the contests.

nver July 18-21, 1972 on these three contests during

validity of the claims involved. Two rulings in 24

void.

This contest, to clear title to the two sites selected in Utah for possible leasing under the pro

posed prototype oil shale leasing program, is being served by republication because of errors made

in the original publication and in the second publication.

Issues Involved & Status

Plaintiffs are contesting BLM administrative rejections of applications for patents on oil shale

mining claims. Cases are pending until cases on related subject matter (see 8680-9202 below)

are decided. In effect, these cases are closed and proceedings stayed, but with the right of

any party to reopen. No change since June 1973.

Tenth Circuit Court of Appeals decision of 2/4/69 upheld District Court decision that Appellee's

claims cannot be adjudged Invalid for failure to perform assessment work. Case appealed to U.S.

Supreme Court 10/69. Supreme Court essentially reversed lower court decision 12/70 and remanded

case to U. S. District Court. (See March 1971 issue of Synthetic Fuels, page 1-1 for details of

U. S. Supreme Court decision.) An informal hearing was held on the continued cases in District

Court on February 17, 1972. Plaintiffs to advise court as to status of discussions with Depart

ments of Interior and Justice with respect to settlement possibilities. Hearing was held on

March 8, 1973. Parties ordered to file briefs on certain legal points. Cases continuing.

Complaint filed on July 10, 1972 wherein plaintiff seeks judgement to void, cancel, and quiet title

to patented oil shale claims G. J. Nos. 1-24. Patent was issued in 1957, but Plaintiff contends

that the issuing officer was not aware that the claims had been declared null and void in BLM

contest proceedings, held in 1927. Hearing not scheduled. For discussion of Issues, refer to

Synthetic Fuels, September 1972, page 2-1. Motion to Dismiss denied December 29, 1972. At a hear

ing on August 22, 1973, ruling Issued that Mobil is to prepare order specifying Interrogatories it

believes essential to its case. Government is searching for additional information to answer

specific interrogatories. A motion for summary judgement to be heard January 3, 1974.

2-4
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4139 USA/Eaton Shale, et al

4361 Amerada Hess/Sec 'y,
Interior

Zweifel, et al/USA5276 and

5308

BEFORE U. S. DISTRICT COURT IN WYOMING

C1v1l Action

Number Plaintiff/Defendant

5784 USA/Merle I. Zweifel

and others

Complaint filed on July 11, 1972 wherein Plaintiff seeks judgement to void a patent issued }n 1951

for oil shale claims Gem Nos. 3-6, 9 and 10. Plaintiff cites a quitclaim deed dated January 12,
1929 from the then owner of the claims, De Beque Shale 011 Co., to the United States. Claims are

located in an area controlled by Std. 011 Co. of California. Hearing not scheduled. For discussion

of Issues, see Synthetic Fuels. September 1972, page 2-1. Pre-trial conference, originally set for

March 29, 1973 will be reset. Plaintiffs have until August 15, 1973 to file reply briefs. Oral

arguments, if any, will be set at a later date. Motion by plaintiffs for Summary Judgement followed

by objections, findings of fact, request for time extension. Case continuing.

Complaint filed on September 26, 1972, wherein Plaintiff asks court to reverse decision of General

Land Office Commissioner 1n BLM Contest 12790 (dated 1931) and to reverse Interior Board of Appeals

ruling of June 28, 1972 Involving rejection of unpatented mining claim ownership. Pre-trial con

ference originally set for February 20, 1973, will be reset later on an appropriate date. No action.

Case continuing.

See discussion of Issues under BLM Colorado Contest 441, Office of Hearings and Appeals, Department

of the Interior.

Issues Involved 4 Status

Complaint filed October 17, 1972 wherein USA seeks to void some 1500 unpatented claims staked for

over 100 persons on various lands 1n Wyoming, Including oil shale lands. No discovery. Improper

registration of claims and failure to locate 1n accordance with mining laws are charged. Court is

still 1n process of receiving answers from absent defendants. Hearing was held November 23, 1973

on several motions. Trial set (non-jury) for December 5, 1973.

first of the year. In both cases, the De

partment of the Interior is seeking to can

cel oil shale claims that were patented in
the 1950 's. One parcel of land in question

is controlled by Mobil Oil Corp. and Equity
Oil Co.; the other suit involves land con

trolled by Standard of California.

# # # #
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WATER

CORSIM II WATER STUDY COMPLETED

In December 1969, the Board of the Colo

rado River Water Conservation District

(CRWCD) retained the David E. Fleming Com

pany of Denver to prepare a proposal for a

computer simulation study of the Colorado

and White River Basins in western Colorado.

CRWCD 's retention of Fleming came on the

heels of a meeting with a group of oil

companies with oil shale interests in the

Piceance Basin.

One thing concerning both CRWCD and the

oil companies at the time was the problem

of conducting acceptable diligence work to

maintain conditional water decrees under the

recently approved Colorado Water Right

Determination and Administration Act.

Another, and perhaps mo

of the potential water us

availability of future wa

an oil shale industry. S

the reliability of water

Colorado River Basin had

taken, it was decided tha

water availability in the

River Basins would serve

gence and to identify the

for developing water supp

shale industry.

re basic, concern

ers was over the

ter supplies for

ince a study of

supplies in the

never been under-

t a group study of

Colorado and White

both as due dili-

optimum scheme

lies for an oil

With these goals in mind, Fleming pre

pared a proposal that was presented to in

dustry representatives in January 1970. It

described a two-phase study named CORSIM,
an acronym for "Colorado River Simulation

Model .

"

Phase I of the study was completed in

April 1970 and served to identify, in more

detail, the goals, objectives and methodology

of Phase II. CORSIM I cost $25,000 and was

supported by ten companies with interests

in oil shale.

CORSIM II began almost immediately there

after and by June 1970 had attracted a total

of 15 participants as follow:

Atlantic Richfield Co.

Carter Oil Co.

Chevron Shale Oil Co.

Cities Service Oil Co.

City of Colorado Springs

City of Denver

Cleveland Cliffs Mining Co.

Colorado River Water Conservation Dist.

Getty Oil

Mobil Oil

Northern Colorado Water Conservancy Dist.

Public Service Co. of Colorado

Sohio Petroleum Co.

TOSCO

Union Oil of California

Activities through the summer of 1970 were

reported in some detail in the March 1970

issue of Synthetic Fuels, page 1-10 and in

the June 1970 issue, page 1-12. In addition,

the proposal prepared by Fleming was repro

duced in the Appendix of the March 1970

issue, page A-l .

Participants in Final Review of Fleming Data

All work on CORSIM II has been completed

and is under final review by the 15 parti

cipating firms. Included in the documenta

tion is a 500-year trace of synthetic virgin

flows and temperature and precipitation values

for the entire Colorado River (exclusive
of the Gunnison) and White River basins of

Western Colorado.

There are 974 virgin flow input points in

the Colorado River basin and 101 in the White.

Temperature and precipitation values, generated

simultaneously with the virgin flows to pre

serve the correlation of data developed from

the historic record, may be used to operate

16 separate climatological zones in the

Colorado basin and six in the White. Alogri-

thms in the program, using the temperature

and precipitation values to determine quanti

ties of diversions and consumptive use for

irrigation rights in specific time periods,

were developed through modelling of selected

areas in the two basins.
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The data bank for this project contains all
of the necessary parameters for about 2800
water rights, any of which may be operated

during all or a part of each operation run.

The acceptance runs, completed in July of

this year, included a 30-year run on the
entire Colorado basin using monthly time
periods. The program is also capable of

operation for quarterly and annual time
periods.

The CORSIM program has the capability of

operating each basin in its entirety and

has provisions for determination of calls in
accordance with the priority system and

interstate compacts. Turn-around time

between successive runs may be as little as

two or three days, depending upon the modi

fications to the water rights package, opera

ting rules and similar items.

When the CORSIM II study began in 1970,

Fleming estimated the total cost as about

$300,000. There have been no announcements

of what the actual cost turned out to be.

Data Availability

Each of the original 15 participants in

CORSIM II will receive a demonstrated model

of the computer program, a complete file of

input data for the two basins and complete

documentation on the use and operation of

system. The input data will be available

to the participants only. The program,

however, may be sold to other companies or

organizations and is sufficiently flexible

for application to other river basins.

For more information, one should contact

the Colorado River Water Conservation

District, P.O. Box 218, Glenwood Springs,

Colorado 81601.

# # # #

TOSCO SEARCHING FOR WATER IN STORY GULCH

An agreement filed with the Rio Blanco

County (Colorado) clerk and recorder in

late August 1973 indicates a desire on

the part of the Oil Shale Corporation

(TOSCO) to develop a water supply in Story

Gulch (near Piceance Creek) apparently for

eventual transportation to and use on the

Colony-controlled Dow fee property on the

Middle Fork of Parachute Creek. The agree

ment, dated June 20, 1973 is between TOSCO

and Wei land Ranch and Mercantile Company
of Kremmling, Colorado.

The area covered by the agreement is shown

on the map (Figure 1); the legal description

of the land is: the W1/2NW1/4, SE1/4NW1/4,

and SW1/4 of Section 5; the W1/2W1/2 of

Section 8; and the N1/2NW1/4 of Section 17;

all in Township 4 South, Range 95 West,

6th P.M.

"TOSCO,"

according to the agreement,

"desires to drill core holes or wells on the

above described lands and if water is found

in sufficient quantity, to develop water

wells thereon. In such event TOSCO further

desires to file claim to and attempt to ad

judicate for its benefit the right to take

and use water from said wells and to lay a

pipeline to transport such water from the

wells to lands lying south
thereof."

As can be seen in Figure 1, the southern

edge of the Wei land property is roughly four

miles north of the Colony fee land. The land

in between is covered by Union unpatented

claims. Further, there is no fee surface

ownership on the Union claims between Story
Gulch and Middle Parachute Creek.

Other salient points covered by the agree

ment are:

(1) TOSCO may drill core holes or water

wells wherever they desire upon the

subject land.

(2)

(3)

TOSCO may, at its discretion, estab
lish water wells as a results of such

drilling at any time within five years

of the date of the agreement which

would be anytime before June 20, 1978.

If TOSCO does establish water wells,

it also has the right to construct

one water pipeline across the Wei land

property and to construct and maintain

necessary electric power lines.

(4) If TOSCO develops water on the pro

perty, Wei land would have the right

to use the water for its own

CAMERON ENGINEERS 2-7



agricultural and domestic purposes

at times when the water is neither

needed nor being stored by TOSCO.

(5) TOSCO paid $500 for the privilege

of drilling on the Wei land property
and in addition will pay a $500-

per-year well maintenance fee for

each well established on the pro

perty as a results of TOSCO 's dril

ling. Well maintenance fees would

begin one year after a well is es

tablished.

# # # #

FLAT TOPS WILDERNESS PROPOSAL AFFECTS WATER

AVAILABILITY IN PICEANCE BASIN

The proposed Flat Tops Wilderness Area,
which would be established by U.S. Senate

Bill S.702, is situated at the headwaters

of the White River in Colorado. The ulti

mate size and shape of the wilderness area

could affect the eventual use of water in

the Piceance Creek Basin for oil shale de

velopment. The current controversy has

resulted in an alliance among water develop
ment groups and citizen environmental organi

zations. Potential oil shale developers,

while not disinterested, are standing by

awaiting the final outcome.

The situation is this. Rocky Mountain

Power Company (RMPC), a firm headed by Charles

F. Brannan of Denver, has accumulated a num

ber of conditional water decrees over the

years that collectively represent a rather

challenging and complex water development pro

ject in western Colorado. An integral part

of this project is the proposed 132,000 acre-

foot Meadows Reservoir on the South Fork of

the White River some 50 miles upstream of

the Piceance Creek Basin. Water from Meadows

Reservoir would be diverted to the main stem

of the Colorado River and thence to the

Piceance Creek Basin; on its way from the

White River drainage, the water would drive

turbines at one or more proposed power plants.

The ultimate goal of this plan would be to

provide industrial water for oil shale develop
ment in the vicinity and downstream of Rifle.

Another possible use of the water (which

FIGURE 1

AREA COVERED BY TOSCO AGREEMENT
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including the Meadows Reservoir and other

units may total more than 200,000 AFY) is
as replacement for water diverted to the

eastern slope of Colorado to meet burgeoning
municipal and industrial demands along the

Front Range. It is the latter possibility
that arouses the interest of water users on

the Western Slope of Colorado.

As noted above, Meadows Reservoir is the

key element in RMPC's proposed project;

without that facility the project would not

be feasible. But, the Meadows Reservoir site
is at the center of the debate over the Flat

Tops Wilderness Area; the question is,
"should the site be included in the wilderness

area designation or
not?"

On October 31, 1973, the Colorado Water

Conservation Board adopted a resolution re

questing Congress to include the Meadows

area in the Flat Tops Wilderness, a resolu

tion officially supported by the Colorado

River Water Conservation District, the Rio

Blanco County Board of Commissioners, and

the Colorado Rivers Council, a citizen organi

zation. Further, Colorado's Congressional

delegation is aware of the position taken

by these organizations and appears to sup

port that position. Thus, it is likely that

the Flat Tops Wilderness Area will include

the Meadows area on the South Fork of the

White River.

Felix L. Sparks, Director of the Colorado

Water Conservation Board, appraised Board

members of his position in a memorandum

dated October 24, 1973. Excerpts from that

memorandum are as follow:

"The known oil shale deposits in the three-

state region of Colorado, Utah and Wyoming
contain nearly two trillion barrels of oil.

About 80 percent of the known higher grade

reserves are located in Colorado. The

Piceance Creek deposits in the White River

basin in Colorado are the most thoroughly

explored of these deposits and are the

richest known in oil content. Oil reserves

in this area amount to more than one tril

lion barrels, about half the total shale

oil reserves of the United States and third

of those of the entire world as presently

known.

"It now seems a certainty that a major oil

shale industry will begin to develop in the

Piceance Basin of Colorado within the rela

tively near future. It is anticipated that

by some time in the 1980's a million barrel

per day industry will be in operation. Such

an operation will require significant

quantities of water.

"The staff of this board believes that it

would be a serious error for the state of

Colorado to permit or encourage the waters of

the White River to be imported into another

area. In-basin use of the waters of the

White River can be made below the boundaries

of the proposed wilderness area. Because of

their closer proximity to the Piceance basin,

the waters of the South Fork of the White

River are those most likely to be utilized in

that basin. These waters can be diverted be

low the proposed wilderness area.

"The court testimony and statements of

claim filed by the Rocky Mountain Power Com

pany indicates that the company contemplates

diverting approximately 110,000 acre-feet of

water annually from the South Fork of the

White River into the Colorado River for use

in eastern Colorado by exchange. The com

pany contemplates the total use of about

200,000 acre-feet of water from its project,

with part of that water being available for

sale to the oil shale industry. This amounts

to a hundred percent of the flow of the South

Fork of the White River at the diversion and

storage points. The total average annual

flow of the South Fork throughout its entire

length and at a point just before entry into

the White River is 205,000 acre-feet of water

annually.

"In order to put an end to any plans to

divert the water of the South Fork of the

White River into the Colorado River basin,
the staff continues to believe that the

inclusion of the Meadows area in the proposed

Flat Tops Wilderness area should be urged by
this board as being in conformity with the

best use of the waters of the White River in

the state of Colorado, and in confirmity with

the long continued efforts of this board to

provide adequate water supplies for the oil

shale
industry."
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The net effect on the use of water for oil

shale development is that White River water

will be developed and used in the White

River Basin rather than being diverted to

the Colorado River. It also, eliminates

the possibility that some of the White

River water might essentially be diverted

for use on Colorado's eastern slope.

# # # #
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SALINE MINERALS

CONFLICTING STATEMENTS ON THERMAL
DECOMPOSITION OF DAWSONITE RESOLVED

In a paper entitled, "Thermal Decomposi
tion of

Dawsonite"

(C. W. Higgins and T. E.

Green, American Mineralogist, Vol. 58, 1973,
pp. 548-550), the authors attempt to resolve

conflicting statements in the literature on

the thermal decomposition of dawsonite.

Previous investigations had proposed these

conflicting equations and conditions.

(1) Savage, J. W. and D. Bailey, "Econo
mic Potential of the New Sodium

Minerals Found in the Green River
Formation,"

Symposium on Chemical

Engineering Approaches to Mineral

Processing, Los Angeles, 1968:

These authors concluded that daw

sonite decomposed at 370C according
to Equation (1 ).

NaAl(0H)2 CO3
-

H2O

NaA102 Eq. (1)

+ C02 +

(2)

(3)

Longhman, F. C. , and G. T. See,
"Dawsonite in the Great Coal Measures

at Muswell brook,
NSW,"

American

Mineralogist, Vol. 52, 1967,
pp. 1216-1219:

These authors concluded that be

tween 290 and 330C the decomposi

tion occurs according to Equation (2)

2NaAl(0H)2C03 ^Na2C03 + AI2O3 +

2H20 + CO2 Eq. (2)

Smith, J. W. , and D. R. Johnson, in

Proceedings of the Second Tororito

Symposium on Thermal Analysis, 1967,
pp. 95-116:

These authors agreed with Equation

(2), but gave a reaction peak of

370C.

The present authors, Higgins and Green,

conclude that the thermal decomposition of

dawsonite to H2O, CO? and NaA102 is a two

step reaction. In the first step, the

crystalline dawsonite decomposes between

300 and 375C. In this step all the hydroxyl

water and two thirds of the carbon dioxide

are given off, leaving a residue which shows

no crystalline structure. In the second,

slower step, the balance of the carbon

dioxide is released over the range of 360

to 650C, producing crystalline sodium

aluminate.

# # # #

FIRST DATA ON EITELITE DISCOVERY IN UTAH

SHALE REPORTED

An apparently abundant deposit of mixed

sodium carbonate minerals was noted in a

core from the Mapco, Inc. Shrine Hospital

#1 well, in Duchesne County, Utah in 1971.

No information concering the assemblage

of minerals encountered or their quantities

was released then, but a recent paper by
Adolf Pabst, "The Crystallography and Struc

ture of Eitelite, Na2Mg
(003)2."

which ap

peared in the American Mineralogist, Vol. 58,

1973, pages 211-217 states that a mineral

called eitelite was noted in the core at

depths from 4241 to 4249 feet. Its structure

is rhombohedral and its density is 2.73.

Except to note that eitelite occurs in

abundance in this zone, no figures con

cerning grade were offered.

Eitelite is a soluble double salt of sodium

and magnesium carbonates. As such, it re

presents a potential source for each of these

compounds.

# # # #

BLACK TR0NA BRINE OCCURRENCE DESCRIBED

Occurrence of organic trona brine in the

Green River Basin of Wyoming is discussed

in a paper "Black Trona Water, Green River
Basin,"

by George F. Dana and John Ward Smith,
published in the Twenty-Fifth Field Con

ference - 1973, Wyoming Geological Association

Guide Book.

The report explains that black water is

known to occur in 18 holes near Farson and

Eden, Wyoming in the northern part of the

Green River Basin. The black water reportedly
consists of organic acids of high molecular

weight, dissovled in a basic sodium carbonate
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solution. The organic acids can be precipi

tated by acidifying the carbonate brine.

Generally, high artesian pressures on the
black water cause relatively high volume

flow of the black water at the surface.

The high fluid pressure is thought to be
caused by rock pressure (overburden load)
on the brine trapped during deposition.

The paper reports that the organic content

of the brine may reach 20 weight-percent

although the average is nearer 10 percent.

Soda ash obtainable from the trona brine

may be as high as 7 weight-percent.

# # # #

USBM EVALUATES METHODS FOR DETERMINING

NAHCOLITE AND DAWSONITE IN OIL SHALES

The specific quantitative determination
of minerals in a rock is a more complex

problem than determining the elemental

chemical composition of the rock. The quantv

tative determination of a mineral content

requires measuring some property that is

unique and that is not masked or inter

fered with by other materials present.

The Bureau of Mines compared all of the

known methods for determining the nahcolite

and dawsonite mineral contents of oil shales

and recommended the methods and combinations

of methods they found most appropriate.

Their means of comparing methods was de

scribed by C. W. Huggins, et al in "Evalua

tion of Methods for Determining Nahcolite

and Dawsonite in Oil
Shales,"

U.S. Bureau

of Mines Report of Investigations 7781.

For determining nahco

the method described by
which is based on the s

of sodium compounds, an

on the weight of carbon

by thermal decompositio

For determining daws on i

and the Smith and Young
For each mineral, the p

lite in oil shale,

Smith and
Young,*

elective solubility

d a new method based

dioxide produced

n are recommended.

te, x-ray diffraction

method are recommended.

air of methods cited

*Smith, J. S., and N. B. Young, "Determina

tion of Dawsonite and Nahcolite in Green

River Oil Shale", USBM R. I. 7286, 1969

should be utilized, rather than just one

method. This avoids errors caused by
the presence of other minerals whose

presence in the sample may not be known

but which may display the property used for

one of the determinations.

# # # #

THERMAL PROPERTIES OF GAYLUSSITE REPORTED

The mineral gaylussite, (chemical formula

Na2C03-CaC03-5H20), is one of a suite of

saline minerals which have been observed in

the Green River oil shale formation. Gay
lussite is little-known and is of minor im

portance, as its known occurrences are very

small .

D. R. Johnson reported on the thermal pro

perties of gaylussite in, "Gaylussite:

Thermal Properties by Simultaneous Thermal
Analysis,"

published in American Mineralogist,

Vol. 58, 1973, pp. 778-784.

Gaylussite's thermal behavior evidently

consists of three main features: (1) dehy
dration up to 250C; (2) crystal trans

formation between 250C and 500C; and

(3) melting and carbonate decomposition from

550C to 1050C.

# # # #

AUTHIGENIC SODIUM MINERALS IN GREEN RIVER

FORMATION REVIEWED

The mentioning of minerals such as gaylus

site, eitelite, etc. is somewhat confusing

unless one understands that a rather amazing

suite of sodium saline minerals occurs within

the Green River formation. Some of these

sodium minerals such as trona and halite

occur in great abundance and are of obvious

economic importance. Others such as nahco

lite and dawsonite may be of economic im

portance if produced in conjunction with the

production of oil or gas from oil shale.

Discussions of the sodium mineral occur

rences may be found in the following
references :

. Fahey, J. J., "Saline Minerals of the Green
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River Formation", U.S. Geological Survey
Professional Paper 405, 1962.

Jaffe, F. C, "Geology and Mineralogy
of the Oil Shales of the Green River For
mation,"

Colorado School of Mines Mineral
Industries Bulletin, Vol. 5, No. 3, May,
1962.

"Sodium Mineral Occurrences in

River
Formation,"

in Synthetic

Vol. 3, No. 1, March *

the Green

Fuels,
966.

Summarizing the information available

from these three reports, the authi genie

(formed in place) sodium minerals which

have been observed in the Green River oil

shale formation are listed in Table 1.

# # # #

TABLE 1

AUTHIGENIC SODIUM MINERALS IN THE GREEN RIVER FORMATION

Mineral Name

CARBONATES:

Trona

Eitelite

Dawson i te

Burbanki TE

Short i te

PlRSSONI TE

GaYLUSS I TE

**horsethi te

(New Unnamed)
Nahcoli te

thermonatr i te

CARBONATE -PHOSPHATES:

Chemical Formula

Na2C03-NaHC03-2H20

Na2Mg(C03)2

Na3A1(C03)3-2A1(0H)3
Na2(Ca, Sr, Ba, Ca)4(C03)5
Na2Ca2(C0o)3
Na2Ca(C03)2-2H20

Na2Ca(C03)2-5H20

BaMg(C03)2
3NaHC03-Na2C03
NaHC03
Na2C03-H20

Sodium Content

AS f, AS %
Mole. Wt. Na NA2CO3

226 30.5 70.4

432 16.0 36.9

84

124

27.4

37.1

63.1

85.5

?Braoleyite

CARBONATE -CHLORIDES:

Northupite

SILICATES:

Albite

Analcite

Sepiolite

Loughlinite

Labuntsovite

Acmite

Elpidite

magnes i or i ebeck i te

(croc id0lite), etc.

Feldspar

Na3P04-MgC03

Na2C03'MgC03-NaC1

NaA1Si308
NAAIS^Og^O

H6MG8S.12030(OH)10.8h20

Na2Mg3Si6016-8H20

(K, Ba, Na, Ca, Mn) (Ti, Nb) (Si, Al)2(0, 0H)7H20

Na20*Fe203-4Si02
Na2ZrSi6015-3H20

Na2(Mg, Fe)3(Fe, A1)2Si8O22(0H)2
Variable Composition

248

262

27.8 42.7

8.8

BOR0SILICATES:

Reeomergnerite

Searlesite

Leucosphenite

HALIDES:

He ighbori te

Cryoli te

Halite

NaBSi308
NaBSi206-H20

CaBaNa3BTi3S igOjjg

NaMgF3
Na3A1F6
NaC1

210

58

32.8

39.7

* Unique to the Green River Formation

* Known elsewhere only in igneous or metamorphic rocks.

CAMERON ENGINEERS
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TECHNOLOGY

FISCAL '74 RESEARCH PROGRAM SET BY LARAMIE

ENERGY RESEARCH CENTER

The Laramie Energy Research Center (LERC)
of the U. S. Bureau of Mines has finalized

its petroleum, coal and oil shale research

program for Fiscal Year 1974. A copy of the

program is available for inspection at the

Laramie Center, which is located on the

campus of the University of Wyoming.

LERC devotes about 1/5 of its research

efforts to conventional petroleum, about

3/5 to oil shale, and about 1/5 to coal.

While the Bureau maintains energy research

centers at Bartlesville, Grand Forks,

Morgantown, Pittsburgh, Laramie and San

Francisco, the Laramie Center conducts

essentially all of the Bureau's oil shale

research.

Level of Funding

For Fiscal Year 1974, LERC has an appropri

ation of about $2.5 million which is approxi

mately a 10 percent reduction from last

year. The net decrease is the result -of a

reduction of about $500,000 for oil shale

research and an increase of about $250,000

for coal research. In addition to appro

priated funds, something over $100,000 is

contributed by other government agencies

and industry in support of cooperative pro

grams.

Research Program Notes

Last year an underground coal gasification

program and a program for studying the in

situ recovery of tar sands were initiated.

These programs will continue this year and

will require a reduction in work on oil

shale, mainly in operation of the 150- ton

retort, in determination of oil shale pro

perties, and in oil shale environmental

studies. Table 1 is a summary of the man

power involved in LERC's FY-1974 program.

# # # #

TABLE 1

LARAMIE ENERGY RESEARCH CENTER

Fiscal Year 1974 Program

Engineers, Chemists &

Technicians Involved

Petroleum Research

In Situ Recovery From Deposits

Lab. Evaluation of Methods

Design of Field Tests

Chemi stry of Tar Sands Bi tumens

Characterization of Heavy Oils

Asphalt Studies

Shale Oil Research

Process Evaluation/Product Characteristics

Characteristics of Oil Shales

New Process Technology
Production of Clean Fuels

In Situ Retorting
In Situ Process Development

In Situ Retorting, Research

Coal Research

Underground Coal Gasification

2.5

2.5

4.4

2.6

4.0

9.0

6.3

5.5

8.3

12.2

6.9

6.1

19.0
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OIL SHALE GASIFICATION TESTS AT IGT PROMISE

GREATER RECOVERY OF ORGANIC CARBON

The American Gas Association is sponsoring
a study at the Institute of Gas Technology
which has as its objective the determination

of the technical and economic feasibility of

producing high-Btu gas from oil shale. The

estimated cost of the project, which began

in 1972, is $330,000.

During the
I960'

s, AGA sponsored shale

gasification work at IGT which indicated that,

by gasification under pressure and in the

presence of hydrogen, 80% of the shale's

organic carbon could be converted to useful

gaseous products. This compares with about

68% conversion of organic carbon by con

ventional retorting processes which produce

liquids and gases.

Bench tests conducted by IGT during 1972

indicated that up to 97% of the organic

carbon may be recovered. These recent tests,

of small scale and utilizing a thermobalance

reactor, enabled IGT to verify new but un

published process concepts. IGT continued

their tests with a 4-inch diameter, 24-foot

high reactor. The results continued to be

encouraging, but were limited to using shale

of small particle size and failed to achieve

proper temperature profiles.

Earlier this year IGT designed a 1 -ton/hour

process development unit which will be built

by mid-1974 at IGT's facilities in Chicago.

It will be used for final verification of

the improved conversion efficiency indicated

by the small-scale tests.

# # # #

of each of the sites is indicated on Figure

1, a drawing reproduced from USBM Report

of Investigations 7783.

The type of experiments conducted at each

site and the status of the experimental work

are summarized in Table 1.

Results of in situ experiments conducted

at Sites 4 and 7 in 1969 and 1970 respectively,

are reported in the recently published USBM

Report of Investigations 7783 entitled, "In

Situ Retorting of Oil Shale: Results of Two

Field Experiments".

Site 4 Test Results

The preliminary objective of the test at

Site 4 where there is less than 100 feet of

overburden was to create directed fractures.

using el ectrol inking and hydraulic fracturing,

for the purpose of producing a block of

broken shale 20 feet thick and 25 feet square.

After fracturing tests were evaluated, the

combustion phase of the in situ experiment

began in April of 1969; propane and air

were used to initiate combustion. The report

describes in detail the progress and problems.

Table 2 summarizes the calculated partial

heat and material balance for the experiment.

Site ]_ Test Results

The main objective of the Site 7 experi

ment was to study problems associated with

ignition of oil shale broken by hydraulic

fracturing and by detonation of explosives

in wellbores. The combustion phase of the

test, commenced in April of 1970, was termi

nated as soon as it was established that the

oil shale had been successfully ignited.

USBM REPORT SUMMARIZES RESULTS OF TWO

FIELD IN SITU TESTS

Beginning in late 1965 and continuing

to the present time the Bureau of Mines

Laramie Energy Research Center has con

ducted a series of tests related to in

situ retorting of oil shale at a field

test area located some seven miles west

of the town of Rock Springs, Wyoming.

Tests have been conducted at eight different

sites in the field test area. The location

A partial material

for the test at Site

Table 3.

Conclusions

balance and heat balance

7 is presented in

The USBM report offers the following con

clusions as a result of the experiments at

Sites 4 and 7:

. A combustion zone can be established in i

fractured oil shale body.
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The combustion zone can be maintained and

moved through the shale be injected
of air.

The oil produced during in situ re

torting of oil shale requires no special

equipment for handling or recovery.

# # # #

Figure 1 Scale, feet

Rock Springs exploratory sites, sec 15, T 18 N, R 106 W.

TABLE 1

Types of Research at Rock Springs Sites 1-8

Fracturing research

Site El ectrol inking Hydraulic Explosive

In situ

experment

Steam

injection

experiment

Status

1 X

2 X

3 -

4 X

5 -

6 -

7 -

8 X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Abandoned

Abandoned

Abandoned

Abandoned

Abandoned

In progress.

Work halted

Abandoned

1973
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TABLE 2

PARTIAL MATERIAL AND HEAT BALANCES

SITE 4

Gas volumes, scf:

Air injected (as measured by flow computers)

Oxygen injected (20,323,000) (0.209)
Oxygen unused

Oxygen used

Oxygen used to burn propane (140.33 lb mole) (1,890 scf oxygen

required/lb mole)

Oxygen left to burn fuel in situ

Carbon dioxide produced

Carbon dioxide from burning propane (140.33 lb mole)

(1, 134 scf C02 produced/lb mole)

Carbon dioxide from other sources

Carbon dioxide produced from burning fuel in situ (assume CHg )

(3,245,000) (2/3)
Carbon dioxide remaining (assumed produced by carbonate

decomposition)

Heat in, Btu:

CaHg + 50,-300, + 4^0 + 21,560 (Btu/lb C3 Hp ) (6, 188 .5 lb C3 Hg )
(21,560 Btu/lb)

CU2 + | Os^0^ + U>0 + 20,300 (Btu/lb CR, ) (80,111 lb CE, )

(20,300 Btu/lb)

Air in at
100

F
C20*323^00 scf)(6.86 Btu/lb

mole/F)(100-60o

F)

378 (scf/lb mole)

Total

Heat out, Btu:

Gas out at
100u

F
(8.407,000 scf)(7.50 Btu/lb

mole/F)(100w-60"

F)

378 (scf/lb mole)

Carbonate decomposition (2,342,000 scf)(57,000 Btu/lb mole)

378 (scf/lb mole)

Oil out (8,000
gal)(8.33)(0.969)(0.47)(100u-60

F)

Water out (8,000 gal) (8 .33)
(100-60

F)

Total

Heat balance, Btu:

TQtal heat in

Total heat out

Total heat left

20,323,000

4,248,000

-738,000

3,510,000

-265,000

3,245,000

4,664,000

-159,000

4,505,000

-2,163,000

2,342,000

134,000,000

1,626,300,000

14,800,000

1,775,100,000

6,670,000

353,200,000

1,210,000

2,670,000

363,750,000

1,775,100.000

-363,750,000

1,411,350,000
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TABLE 3

PARTIAL MATERIAL AND HEAT BALANCES

SITE 7

Gas volumes, scf:

Air injected (as measured)

Oxygen injected (909, 500) (0.209)
Oxygen unused

Oxygen used

Oxygen used to burn propane (1,890 scf oxygen required/lb mole)

(17 lb mole)

Oxygen left to burn fuel in situ

Carbon dioxide produced

Carbon dioxide from burning propane (17 lb mole)

(1, 134 scf C02 produced/lb mole)

Carbon dioxide from other sources

Carbon dioxide produced from burning fuel in situ

(assume CH2) (63, 900) (2/3)
Carbon dioxide remaining (assume produced by carbonate

decomposition)

Heat in, Btu:

C3H8 + 502 -. 3C02 + 4H20 + 21,560 (Btu/lb C3H8)(180 gal)

(21,560 Btu/lb)(4.233 lb/gal)

CH2 + - 02 -. C02 + ^0 + 20,300 (Btu/lb CHg )

Air in at
100

F (909,500 scf)(6.95 Btu/lb mole)

(1 lb mole/378 scf )
(100c

F)

Total heat in

Heat out, Btu:

Gases out at
100

F (774,000 scf)(7.29 Btu/lb mole)

(1 lb mole/378 scf )
(100-60"

F)

Carbonate decomposition
(30>100 scf)(57.000 Btu/lb mole)

378 scf/lb mole

Oil out (400
gal)(8.33)(0.899)(0.47)(100c-60u

F)

Water out (400 gal) (8 . 33) (
100-60

F)

Total heat out

Heat balance, Btu:

Total heat in

Total heat out

Total heat left

909,500

190,100

93,900

96,200

32,300

63,900

92,000

19.300

72,700

42,600

30,100

16,500,000

32,600,000

669,000

49.769,000

597,000

4,539,000

56,000

133,000

5,325,000

49,769,000

-5,325,000

44,444,000
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WASHAKIE BASIN OIL SHALES DESCRIBED

BY ROEHLER

The Washakie Basin oil shales are described

and the in place shale oil resource is es

timated in a paper by Henry W. Roehler pub

lished in the 1973 Wyoming Geological Associ

ation Guidebook. The paper is entitled

"Mineral Resources in the Washakie Basin,

Wyoming and Sand Wash Basin,
Colorado."

Roehler describes the occurrences of

Washakie Basin oil shales (the outcrop of

which is shown in Figure 1) in the Nil and

Tongue of the Wasatch and in the Luman

Tongue and the Tipton Shale Member of the

Green River Formation as mostly low grade,

assaying less than 15 gallons per ton. The

higher grade oil shales (assaying greater

than 15 gallons per ton) exist, for the

most part, in the lower portion of the

Laney Member of the Green River Formation

described and named by Roehler as the

LaClede Bed.

Trudell, Roehler and Smith divide the

LaClede Bed into nine different benches. The

average shale oil yields for the benches of

the LaClede Bed are shown in Table 1.

Benches 8 and 9 have been partially to totally
removed by post-LaClede Bed erosion at the

U. S. Bureau of Mines Washakie Basin Core-

hole 1.

Estimated total shale oil resource in

Washakie Basin ranges from 600 to 850 billion

barrels. Roehler estimates, however, that

only 8 to 10 billion barrels of shale oil

exists in beds at least 10 feet thick and

assaying 25 gallons or more per ton.

Resource extimates for the Sand Wash Basin

are not given because of a lack of sufficient

assay data.

# # # #

TABLE 1*

AVERAGE OIL YIELDS OF BENCHES IN

LaClede Bed, Laney Member, Green River Formation

(U.S.B.M. Washakie Basin Corehole 1)

Corehole

Bench Interval

No. Depth-Ft.

9 Not present

8 Not complete

7 221.1-322.8

6 322.8-386.8

5 395.4-432.9

Thickness

Ft.

101.7

64.0

37.5

Average

Yield

GPT

7.28

17.75

17.56

Oil in Place

MMBbl/sq. mile

38.79

54.81

31.82

Buff marker in LaClede Bed-

4

3

2

1

495.2-509.2

512.6-547.4

552.9-593.0

628.0-649.1

14.0

34.8

40.1

21.1

22.81

18.45

10.59

7.34

14.86

30.83

21.65

8.11

Cathedral Bluffs Tongue of the Wasatch Formation-

*From 1973 Wyoming Geological Association Guidebook, p. 49.
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FIGURE 1*

OIL SHALE OUTCROPS IN WASHAKIE & SAND WASH BASINS

R. 99 W.

R 101 W.

R.IOOW

R.94W. R.93W.

Wamiutfcr
R.92 W.

R. 102*.

4I30'- f

R I03W.

R.I04W

4II5'

4I00
'

-

WVOMINS^

UTAH^COLO

*From 1973 Wyoming Geological Association Guidebook, page 52.
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CORPORATIONS

OCCIDENTAL

SUCCESSFUL

IN SITU EXPERIMENT TERMED

Occidental Petroleum Corporation announced

in September that initial results from their

in situ shale oil recovery experiment near

DeBeque, Colorado are encouraging. This

information was revealed by Donald E. Garrett

in a presentation to the New York Society
of Security Analysts. Garrett is executive

vice president of Garrett Research and

Development Company, the Occidental subsi

diary conducting the experiment.

Oxy first announced the experiment in late

1972 and initiated field operations in Jan

uary 1973. The in situ scheme is described

in U.S. patent 3,661,423. Essentially, an

oil shale retort is created underground by
first removing shale (by conventional room

and pillar mining) from beneath a specified

area, then collapsing the roof of the resul

tant mine thru the use of conventional ex

plosives. The rubble is then ignited by

injecting propane or some other fuel and

shale oil is recovered through wells to the

surface. Shale oil is collected in the

rubble pile thru a pipe network placed on

the mine floor before the roof is collapsed.

According to the patent, mine pillars would

be 17-1/2 feet square and rooms would be

25 feet square. The room height is not

mentioned.

The principal advantage of Oxy's scheme is

obviously the creation of permeability.

Inducing permeability from the surface has

been the major problem experienced by other

in situ operations over the years. Since

Oxy's scheme is based on removing shale to

create the necessary permeability, their

process may not be, technically speaking, an

in situ process. Nonetheless, the problems

associated with surface disposal of spent

shale would be substantially reduced by
Oxy's process.

It would appear that Oxy can use one of

two approaches in employing their process.

First, they could mine the lower portion of

a high-grade oil shale zone. This would pre

sent the problem of what to do with the mined

oil shale that is brought to the surface. It

would not seem prudent to waste this material,

since for the relatively small additional cost

of crushing, the shale could be fed to a

surface retort.

A second approach that could conceivably be

taken by Oxy is to mine a relatively barren

zone of shale immediately beneath a high-

grade oil shale zone. Any shale brought to

the surface in this manner may thus truly be

classified as waste material and disposed of

accordingly. This approach, however, is a

rather expensive method of creating waste

rock.

The ultimate success of Oxy's scheme is,

of course, dependent on the efficiency of re

covering shale oil from the underground rubble

pile. The initial results according to

Garrett have been most encouraging. The rub

ble zone was ignited in late February and by

early September, recovery had reached 25 to

30 barrels per day. Further, Garrett indi

cated that yields have exceeded 50 percent.

By mid-September, the rubble zone was about

half- fired, although the area! extent of the

experiment is unknown.

The experiment is being conducted on private

oil shale land controlled by D. A. Shale Inc.

Occidental has a 3-year lease and option agree

ment with D. A. Shale whereby Oxy agrees to

spend $1 million to develop the in situ pro

cess. The agreement was more fully described

in the March 1973 issue of Synthetic Fuels,
page 2-20.

# # # #

PARAHO ADDS SIX MORE PARTICIPANTS

Six companies have joined the Paraho Develop
ment Corporation oil shale retorting project

since September 1, 1973. Mobil, Sun, Webb

Resources, Texaco, ARCO and Phillips, in that

order, joined the program at a cost of $500,000

each in the past three months, giving the pro

gram a total of 15 participants, the goal

announced by Paraho officials earlier this

year. Webb Resources heads a group that also

includes Gary Operating Company of Denver and

Jerry Chambers, an independent oil producer

from Denver. The current list of participants

is as follows:
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Figure 1

Paraho Retort

From "The
Sohioan"
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A. G. McKee Co.

ARCO

Carter Oil Co.

Cleveland Cliffs

Gulf Mineral Resources

Kerr McGee

Mobil Research & Development

Phillips

Shell

Sohio

Southern

Standard

Sun

Texaco

Webb Resources

Calif. Edison Co.

Oil (Indiana)

Paraho first sought industry support for

the research program in May of this year,

shortly after reaching agreement with the

Department of the Interior for leasing por

tions of the Anvil Points oil shale demon

stration facility near Rifle. (See June

1973 Synthetic Fuels, page 2-15).

Paraho hopes to take over the Anvil Points

facility before the end of December and begin

construction for their research program

during the early months of 1974. Currently,
Interior is conducting an inventory of

equipment and materials at Anvil Points

which is necessary before the lease can be

actuated.

The Fall 1973 issue of The Sohioan, a mag

azine published by the Standard Oil Company

(Ohio), notes that engineering and preli

minary paper work will be completed in a

few weeks and that construction of an 8-1/2

foot inside diameter vertical kiln will re

quire five or six months. Initial test runs

could thus be conducted in mid-1974. The

Sohioan article includes an artist's concep

tion of the Paraho retort. That drawing is

reproduced as Figure 1 on page 2-24,

# # # #

COLONY PUBLISHES ENVIRONMENTAL STUDY OF

PROPOSED PRODUCTS PIPELINE

Colony Development Operation has published

an environmental study of their proposed oil

products pipeline from Parachute Creek to

the Aneth area in southeastern Utah. The

study was conducted by Utah Environmental

and Agricultural Consultants.

Colony also submitted a letter of intent_
to BLM regarding construction of the pipeline

but has not filed a formal application for

the necessary right-of-way permits. Thus,

specifications of the pipeline such as capaci

ty and estimated cost are not publicly avail

able. It is known from the environmental

study, however, that the proposed route ex

tends a distance of 180 miles and follows an

existing El Paso Natural Gas Co. pipeline for

approximately 130 miles. See Figure 1 for

the approximate route. From Aneth, pipelines

lead east and west which could take the shale

oil to Los Angeles, Houston, or to East St.

Louis or Chicago via a connection at Jal ,

New Mexico.

According to the environmental analysis,

the final route selected for the pipeline was

one which will cause the least overall en

vironmental impact. The proposed line crosses

vegetation types and soils which are either

quite low in productive potential or the im

pact can be easily mitigated, the study states.

Furthermore, the study notes, except for the

Roan Plateau there is a general paucity of

wildlife.

Colony Presents Road Request

In November, Colony officials presented to

the Colorado Highway Commission a request

for a $4.6 million, 10.8-mile state highway
extension up Parachute Creek. The road would

go from the town of Grand Valley to the Colony
Development Operation boundary near the Union

Oil Co. plant site. Colony would build an

other 10 miles of road from there to the pro

posed shale oil plant atop the Roan Plateau.

The request seeks construction of the road

in 1975.

After the Colony request was presented,

the Glenwood Springs City Council unanimously

passed a resolution calling for the protection

of public funds available to cities and coun

ties from dilution by oil shale and other in

dustries. The resolution calls for some

government agency, preferably the Region 11

Council of Governments (COG), to take the

responsibility for a comprehensive plan to

serve the energy-development industry. Com

menting on the resolution, Glenwood Springs

City Manager Roy Rainey said, "If we expect

orderly development of the resources we have,
we're going to have to begin immediately to
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Figure 1

Location of Colony's

Proposed Products Pipeline
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resist the dilution of the public funds avail

able to Colorado West citizens by the oil

shale
industry."

# # # #

CLUB 20 PROPOSES INTERDISCIPLINARY ANALYSIS
OF COLORADO WEST'S ENERGY RESOURCES

Club 20, an organization dedicated to pro

moting the overall socio-economic develop
ment of western Colorado, recently sub

mitted a proposal to the National Science

Foundation (NSF) to finance an interdisci

plinary analysis and evaluation of the en

vironmental and economic
"trade-offs"

asso

ciated with the development of energy re

sources on Colorado's Western Slope. The
club has requested $414,000 for a two-year

study as part of the RANN program (Resources
Applied to National Needs).

The justification and need for the pro

posed study, Club 20 states, was summarized

in a recent report entitled "Energy, Re

sources/Uses in
Colorado."

The report

states:

"One of the toughest challenges facing
Colorado is America's energy crunch. Be

cause the state has a treasure house of

energy resources, its destiny is inevitably
tied to the solution of this critical

national program -- Colorado sits in a

delicate position.
"

Development of these energy resources

coal, natural gas, uranium and oil shale --

poses a real dilemma because the 44,000

square miles of western Colorado where they

are concentrated, also encompasses the spec

tacular and scenic Rocky Mountains, 65 per

cent of which is publicly owned. "A dic

hotomy between the energy resource developers

and environmentalists is thus
assured,"

the proposal states. Adding to the dilemma

is the fact that over four million acres of

wilderness have been proposed in Colorado.

"Generally speaking, the proposal con

tinues, "the bulk of these individuals who

call for no development of public lands do

not reside in nor are they dependent for

their economic livelihood on the area where

they are attempting to maintain the status

quo."

Furthermore, the current dispute

between environmentalists and basic resource

developers is predicated more on emotional

arguments than on prognostic analysis and

evaluation of facts, impacts, economic con

sequences of decisions etc. Therefore, the

proposal suggests analysis of the following
societal problems:

. What is the potential impact and conse

quences on the national economy if the

energy resource base of Colorado West is

precluded from development?

. What will the socio-economic future of

Colorado West be if the energy resource

base is not developed?

. What types, what magnitude, where and what

permanency of environmental degradation

will be associated with development of

these resources?

. How much land area will be required to

serve how many people from what socio

economic class?

. Who and how many will suffer from various

combinations of energy resource development

versus wilderness designation?

The proposal has been submitted to the NSF

in preliminary form to "try out the
concept."

If NSF accepts the preliminary proposal, a

formal and expanded application will be sub

mitted later.

# # # #
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GOVERNMENT

OIL SHALE LEASING

IN JANUARY 1974

BY INTERIOR TO BEGIN

Interior Secretary Rogers Morton announced

on November 28, 1973 his decision to pro

ceed with the prototype oil shale leasing
program and that the first lease sale would

be held on January 8, 1974 in Denver. First

announced by Morton on June 29,
1971,*

the

program has seen nearly 2-1/2 years of work,
at an inestimable cost, devoted primarily
to satisfying the requirements of the

National Environmental Policy Act of 1969.

On November 30, Interior published the

following documents as Part III of the

Federal Register, 38FR 33185-33199:

(1) Modification of Oil Shale Withdrawal

(2) Oil Shale Leases, Notice of Sale

(3) Oil Shale Lease, including Environ

mental Stipulations

Those documents are reproduced in the Appen

dix beginning on page A-90.

Lawsuit Sti 1 1 a_ Possibility

The final environmental impact statement

for the leasing program was released on

August 30, 1973. At that time, Morton in

dicated he would wait at least 60 days be

fore announcing his final decision concerning

continuation or abandonment of the program.

His decision could, therefore, have been an

nounced as early as November 1 , except that

additional comments on the program were

submitted by environmental organizations

during the week or ten days following
October 25. Thus it is likely that Interior

postponed the announcement until the last

minute comments were considered, although

Interior was under no legal responsibility

to do so.

Most, if not all, of the late comments

on the program asked for further study and

consideration before the program proceeds.

Some asked that the program not be imple

mented under any circumstances; still others

*Articles concerning the leasing program have

appeared in the September 1971 and each sub

sequent issue of Synthetic Fuels.

asked for the withdrawal of the Colorado tracts

from the leasing plans.

Based on the number of last minute criti

cisms, there appears to be a better-than-even

chance that a lawsuit to stop the lease sales

will be filed by one or a group of citizen

environmental organizations. Postponement of

the first scheduled sale is thus a possibility.

It is obvious that the 2-1/2-year prepara

tion of a 6-volume, 3200-page environmental

statement has not allayed the fears of en

vironmental groups --

they are still opposed

to oil shale development for basically the

same reasons given before the current program

was initiated.

Decision Statement

In announcing his decision, Secretary Morton

released a 4-page decision statement that

summarizes his reasons for proceeding with

the program. Excerpts from that statement

are as follow:

"I have decided it is in the national in

terest to approve the Prototype Oil Shale

Leasing Program, and offer for lease six

tracts, two each in Colorado, Utah, and

Wyoming, for oil shale development. The

first sale will be held on January 8, 1974.

I have made this decision after lengthy
and serious considerations of the many

issues and alternatives involved. I re

cognize that estimates of future demand

are uncertain, but our best estimates, and

the course of recent events affecting our

energy supply, leave no doubt that in the

years ahead we must place greater reliance

on new domestic sources of petroleum. The

high risks and many uncertainties that at

tend dependence on foreign supplies of

energy make it imperative that we explore

expeditiously all of our promising alter

native energy supplies. The leasing program

I have approved will encourage oil shale

development and allow us to learn whether

our 600 billion barrel shale oil reserve

can be developed at acceptable economic and

envrionmental costs.
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"Prototype oil shale development will in
cur some environmental costs and risks,

but I am satisfied, on the basis of the

analysis in our Final Environmental State

ment, that we have developed rigorous and

comprehensive environmental controls, and

that the potential benefits outweigh the

unavoidable costs and risks involved.

"In analyzing whether the objectives and

features of the prototype oil shale leas

ing program will meet the twin tests of

expanding energy production and providing
environmental protection, I have explored

the following questions and considered

several possible variations of the

program:

(1) Is the prototype program well de

signed in the light of the need to

develop new energy supplies?

(2) Are the expected environmental impacts

of the program acceptable?

(3) Is the program economically attrac

tive enough so that timely develop
ment wi 11 occur?

"My analysis of these questions has led

me to the following conclusions;

(1) Responsiveness to Energy Needs: Oil

shale is a tremendous reserve of oil--

one of the world's largest. However, it

will be some years before the technology
to economically produce large quantities

of shale oil is available. In order to

expedite this development, and provide

an opportunity to study the environmental

impacts of oil shale mining and extrac

tion, some of the rich public shale land

must be made available. We cannot depend

on shale oil to supply our immediate needs,

but now is the time to prepare for good

environmental management of shale develop
ment in the future.

(2) Acceptability of Environmental Im

pacts: In my mind, as well as in the

minds of many interested citizens, the

most troublesome impacts of oil shale

development are those that might occur

from the growth of a major industry,

employing thousands of workers and dis

turbing large areas of the oil shale

country. No decision to set such growth

in motion, beyond the effects of the lease

of these six sites, has been made, or will

be made until the impacts of commercial

scale production can be assessed. Controls

devised for the six prototype sites are the

most detailed and comprehensive ever in

cluded in a mineral lease of the Department

of the Interior. Even so, some impacts on

the air, water, land, wildlife, and the

remote and primitive quality of the area on

and around the prototype sites are unavoid

able. I believe the risks of major damage

to be small, and the overall impacts ac

ceptable. One means of reducing the en

vironmental impacts of the prototype pro

gram, which I have considered, is leasing
fewer than six sites. Since the ecology

and geology vary among the tracts, and we

wish to provide an opportunity to test al

ternative methods, I believe we should

lease six sites, and not require the use

of any one method or technology. The

authority to approve detailed development

plans and to conduct close surveillance

of the
lessees'

operations which the De

partment has retained will give us both

assurance of environmental protection and

needed experience in managing oil shale

production. Without the information we

can gain from the prototype program little

rational energy or environmental planning

for the future of oil shale will be possible

(3) Economic Attractiveness: Private sec

tor participation in the design of the

program, the provisions incorporated in the

lease to encourage timely development,
and of course, the rapidly rising price of

crude oil, all suggest convincingly that

there is high interest in the prototype

program.

But uncertainty in estimates about the cost

of production of shale oil is very great,

and for some technologies, estimates are

quite pessimistic. The prototype offering
of six sites was planned to allow trial of

alternate methods of extraction.

However, the best incentive we have to

offer is the availability, at a fair return

to the public, of the rich shale lands in

the public domain. Therefore, I do not

believe that under present circumstances a

subsidy is either wise or necessary for

this program.
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"The Department is committed to withhold

further leasing of public oil shale lands

(which comprise 80% of the known reserves)
until the environmental effects of these

prototype leases are better known. A new

Environmental Impact Statement will be

completed before any further leasing takes

place, though the Department does not plan

to issue any further Environmental State

ments on any phase of the Prototype

Program.

"I am convinced that it is in the national

interest to proceed with leasing of these

prototype sites. The objectives of this

program have the support of the States

and of industry. This program is dedica

ted to achieving a proper balance of the

Nation's concern for economic use of our

resources and protection of the environ

ment. Accordingly, I have decided to

proceed with implementation of the Pro

totype Oil Shale Leasing
Program."

Sale Schedule

Announcement of the sale of each tract

will be made by publication of a separate

notice in the Federal Register and in a

newspaper of general circulation in the

state and county in which the offered lands

are located, setting forth the date, time,

place, and conditions of the sale.

Interior will hold one sale per month

during the first six months of 1974 which

is a slight departure from the previously

announced intention to hold one sale every

two weeks. No particular significance is

attached to this change. The sales will

be held according to the following schedule:

Sale

Date Tract Location

Jan. 8 C-a Denver

Feb. 12 C-b Denver

Mar. 12 U-a Salt Lake City
Apr. 9 U-b Salt Lake City

May 13 W-a Cheyenne

June 11 W-b Cheyenne

Bidding Procedures

Leases will be offered by sealed bonus

bidding. A lease will be issued only to

the qualified bidder submitting the highest

amount per acre as a bonus for the privilege

of leasing the lands. As will be discussed

below, a preliminary development plan is still

required, but will not be a determining

factor in selecting the successful bidder.

No specific form of bid is required, but

all bids must identify the lease sale and

must show the total amount bid and the

amount bid per acre. The amount submitted

with the bid is to consist of one-fifth of

the bonus bid plus the first year's annual

rental of 50<t per acre or fraction thereof.

Other bidding procedures are described in

the Appendix, page A-90.

Bids will be opened at the place, date and

time announced for each of the respective

sales, but the successful bidder will not be

immediately identified. The amount of bids

will, however, be publicly announced when

opened. There is no indication of how soon

after bid opening Interior will announce the

successful bidder. Further, Interior re

serves the right to reject any or all bids

if none is determined to be adequate. Mini

mum acceptable bids for each tract have not

and will not be defined by Interior prior

to the lease sales.

Interior's notice in the Federal Register

specifically notes that not more than one

lease will be granted to any one person,

association or corporation. It should be

noted, however, that an opinion by Interior

Solicitor Melich in 1971 (serial number

M-36843) expressly states that "...a person,

association, or corporation may hold in

direct interests in oil shale leases issued

under the Mineral Leasing Act of 1920... so

long as the aggregate chargeable interests,

direct and indirect, do not exceed 5120
acres."

That opinion was reproduced in the

December 1971 issue of Synthetic Fuels,
page A- 71 .

Preliminary Development Plan

Within forty-eight hours after being in

formed that his bid has been accepted and

that a lease will be issued to him, the

successful bidder must transmit a prelimi

nary development plan, in duplicate, to the

officer conducting the lease sale. This plan

will be made public upon issuance of the

lease, and, therefore, confidential
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information relative to the lessee's opera

tions should not be included in the sub

mission. Confidential information necessary
to describe the preliminary development plan
should be submitted in the same manner, but
under separate cover. The submission or

acceptance of these plans will not be binding
on the lessee or lessor and will not

authorize any action by the lessee, but the
plan is required for the lessor's guidance

in establishing initial supervision of the
lessee's activities. The preliminary
development plan should include the method

of development, the proposed location of on

and off-site facilities, the schedule for

development, and monitoring programs to

determine environmental criteria.

The fact that a preliminary development

plan need not be submitted with a bid re

presents another slight departure from the

procedure announced on August 30, 1973

when the final environmental statement was

released. The procedure to be used now

means that the successful bidder will be

selected solely on the basis of the amount

of the bonus bid. It also eliminates any
need on the part of Interior to make what

would had to have been a subjective analysis

of several competing development plans.

Under the adopted procedure, Interior will

not even see plans prepared by unsuccessful

bidders. There is, however, no specific

procedure identified for dealing with the

potential situation where the successful

bidder's preliminary plan is adjudged in

adequate. Interior apparently does not

expect this to occur.

The preliminary development plan concept

is unique to the oil shale leasing program.

Interior likely does not expect a great

deal of detail to be shown in the plan.

The reason should be obvious to anyone, but

is often overlooked by critics of the pro

gram, i.e. a company, who has had limited

access to a tract of land for exploratory

drilling only, is simply not willing to

make the expenditures nor do they have

the information necessary to prepare a plan

with much detail, especially since they have

no assurance of acquiring the lease in the

first place. We suspect that if Interior

could start over, they might eliminate the

preliminary plan concept.

That the preliminary plan of the successful

bidder will be made public upon lease issuance

should come as no surprise to industry. Critics

will be
"shocked"

that the plans will include,

in their opinion, "so little
information."

At

the same time, however, critics should recog

nize that before development can begin on a

tract, a detailed plan will be submitted to

and approved by Interior.

Thus Interior has taken a practical view of

the preliminary development plan. Its princi

pal value will be in identifying publicly

those additional lands that may be necessary

to develop a leased tract in an orderly manner.

Minimum Royalty

A slightly better definition of minimum

royalties is provided in the November 30th

Notice in the Federal Register than was given

at the time the final environmental statement

was released in August. As announced in

August minimum royalty begins in the sixth

lease year and is based on a theoretical pro

duction rate which is related to estimated

recoverable reserves on a given tract. Table

1 is a summary of royalty and production rates

for each tract. The production rate for each

tract increases on a straight line basis be

tween the 6th and 15th lease years.

Table 2 lists dollar amounts of minimum

royalties for each tract during the 6th thru

the 20th lease years. The amounts shown re

flect an annual credit for rental of 50<t per

acre. Table 2 is essentially the same as one

presented in the September 1973 issue of

Synthetic Fuels, page 17, except that the

amounts shown have been revised slightly to

conform to the newly established minimum

royalty production rates for each tract.

It should be noted that the royalty rate

of 12<f per ton of 30 gpt shale will be ad

justed each year (beginning with the second

lease year) in relation to the change in the

combined average value of crude oil and shale

oil in the states of Colorado, Wyoming and

Utah between the current and preceding lease

year. Worthy of mention is the fact that

crude oil prices have risen sharply in the

past six months alone. If the first lease

sale had been held one year ago, as origi

nally scheduled, royalty rates would likely
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TABLE 1

ROYALTY & MINIMUM PRODUCTION RATES

Royalty Basis

Tract

Shale Grade

GPT

t

Per Ton

C-a 30 12

C-b 30 12

U-a 30 12

U-b 30 12

W-a 20 4

W-b 20 4

Production Rate

1000 Tons/yr.

6th Year 15th Year

1,130 11,300

616 6,160

208 2,080

227 2,270

215 2,150

214 2,140

have increased significantly already. As

royalty is now structured, a big chunk of

the price increase may already have occurred

without any effect on royalty.

It should also be noted that during any
lease year, a lessee will not know pre

cisely what royalty rate is effective for

that year until the average crude value is

computed at the end of the calendar year.

Changes in Lease Form

Since publication of the final environ

mental statement in August, there have

been a number of minor wording changes in

the lease. There have also been some sub

stantive changes and additions that are

worthy of mention. These are described below

by Section number. The final version of the

lease, which appears in the November 30

Federal Register, is reproduced in its entirety

in the Appendix beginning on page A-90.

Section 1: Definitions -- A definition

of commercial
quantities"

has been added where

none appeared before, i.e., "commercial quanti
ties"

means quantities sufficient to provide a

return after all variable costs of production

have been met.

Section 2: Grant to Lessee Previously,
the lessee was granted the right and privi

lege to. . .mine. ..on the leased lands. In the

final lease, mining is specifically qualified

to allow mining "by underground or surface
means."

C-a

TABLE 2

MINIMUM ANNUAL ROYALTY

IN LIEU OF ROYALTY ON ACTUAL
PRODUCTION*

TRACT

C-bYear

0-5

6

7

8

9

10

11

12

13

14

15-20

Total

(20 yrs.)

*Figures reflect credit of 50c/acre annual rental

0 0

133,055 $ 71,373

265,655 145,293

404,255 219,213

539,855 293,133

675,455 367,053

811,055 440,973

946,655 514,833

1 ,082,255 588,813

1,217,855 662,733

1,353,455 736,653

4,199,825 $7 ,723,335

U-a U-b

0 0

$ 22,400 $ 24,680

47,360 51,920

72,320 79,160

97,280 106,400

122,240 133,640

147,200 160,880

172,160 188,120

197,120 215,360

222,080 242,600

247,040 269,840

$2,582,400 $2,821 ,800

W-_a

0

$ 6,004

14,644

23,244

31,844

40,444

49,044

57,644

66,244

74,844

83,444

$864,660

W^b

0

$ 6,018

14,578

23,138

31 ,698

40,258

48,818

57,378

65,938

74,498

83,058

$860,670
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Section 12: Water Rights - This will
likely prove to be the most controversial
clause in the lease. Where no such clause
existed in the August 30 version, the fol
lowing has been added to the final lease
form:

rights developed by the Lessee
through operations on the Leased Lands shall

immediately become the property of the
Lessor. As long as the lease continues, the
Lessee shall have the right to use those
water rights free of charge for activities
under the

lease."

Section 33: Protection of (Lessee's)
Proprietary Information Section 33 is
entirely new. No such protection was af

forded the Lessee in the August 30 ver

sion of the lease. Because the section is
lengthy, the reader is referred to the
lease form in the Appendix. The inclusion
of a new Section 33 means that the pre

viously numbered Sections 33 and 34 are

now Sections 34 and 35, respectively.

Section 34: Lessee's Liability to

Lessor -- In the August 30 lease, the lessee
was held liable to the lessor for any damage
suffered by the United States. .

.arising

from activities conducted pursuant to the
lease. This has been modified to limit
lessee's liability to damage arising from

the lessee's activities.

Also, the following clause was added:

"In any case where liability without fault
is imposed on the Lessee pursuant to this

section, and the damages involved were

caused by the action of a third party, the

rules of subrogation shall apply in ac

cordance with the law of the jurisdiction

where the damage
occurred."

Previously no such clause was included.

Changes in Environmental Stipulations

Section 1 of the environmental stipula

tions was changed so that any revisions in

or amendments to the stipulations must be

by the mutual consent of the USGS Mining
Supervisor, the lessee and the Bureau of

Land Management District Manager. Pre

viously, changes required the consent of

only the lessee and Mining Supervisor.

Another important change in Section 1 con

cerns the collection of baseline data and

environmental monitoring programs. Previously,
collection of baseline data pertaining to

water, air, flora and fauna was required for

two full, consecutive years, one full year

of which was required before submission of

a detailed development plan. Environmental

monitoring was to be conducted before, during
and subsequent to development operations;

however, monitoring could be suspended after

two years of baseline data collection and

need not be resumed until six months before

actual development operations begin.

As we interpret the final lease, collection
of baseline data will be required for one full

year before submission of a development plan

and monitoring will be conducted continuously
for as long as the Mining Supervisor deems

necessary to establish environmental condi

tions after termination of development opera
tions. As changed, however, the language is

confusing; there could even be an error. If

so, our interpretation may not be correct.

Other changes in the stipulations are minor

in nature. Pipeline construction standards

have been simplified by merely referencing
49 CFR parts 190, 192 and 195. In the descrip
tion of a management plan, Section 11, the

lessee is now required to base erosion control

plans and procedures on a maximum 100-year
precipitation rate, if such data are available,
rather than on a 50-year precipitation rate.

In other sections of the stipulations, the
BLM District Manager is given authority for
approval of some plans, rather than the

Mining Supervisor.

Environmental Advisory Panel

The final environmental statement issued on

August 30 indicated that an Oil Shale Techni
cal Advisory Board would be created if the
decision to proceed with the program were

made. A proposed Secretarial Order to that
effect was included in Volume IV, pp. 1-15
thru 1-17 of the statement. The function of

the Board would be to advise the USGS Mining
Supervisor and BLM District Manager in carrying
out their respective duties under the leasing
program. As proposed, the Board would have no
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Hole Number

C-a-1

C-a-2

C-a-3

Location

TABLE 3

LOCATIONS & GEOLOGIC HORIZONS

TOSCO COREHOLES ON TRACT C-a

Formation

2062.0'

S.N.L.
72.5'

W.E.L.

Section 4, T2S R99W

Surface

Base
"A"

Groove

Mahogany Marker

Top
"B"

Groove

Top Garden Gulch Mbr.

4182.0'

N.S.L.

1760
0'

W.E.L.

Section 32, T1S R99W

Surface

Base
"A"

Groove

Mahogany Marker

Top
"B"

Groove

Top Garden Gulch Mbr.

1626.0'

S.N.L.
815.0'

W.E.L.

Section 34, T1S R99W

Surface

Base
"A"

Groove

Mahogany Marker

Top
"B"

Groove

Top Garden Gulch Mbr.

Depth

0'

266'

291'

384'

1073'

0'

216'

240'

333'

1022'

0'

577'

602'

695'

1384'

Elevation

+6741'

+6475'

+6450'

+6357'

+5668'

+6993*

+6777'

+6753'

+6660'

+597T

+6652'

+6075'

+6050'

+5957'

+5268'

Total

Depth

1073'

1022'

1384'

TRACT OPERATOR

C-a Cameron Engineers, Inc

C-a Cameron Engineers, Inc

C-a Amoco Production

C-a TOSCO

C-b TOSCO

C-b TOSCO

U-a Gulf

U-b Gulf

Shell

Near

C-a Garrett (Occidental)

Barodynamics

TABLE 4

COREHOLE DRILLING IN CONJUNCTION

WITH LEASING PROGRAM

NO. OF

HOLES PARTICIPANTS

Ashland, Carter, Fina, Gulf, Marathon, Mobil, Phelps-Dodge,

Sun

Ashland, Fina, Marathon, Phelps-Dodge, Shell, Sun

Unknown

Unknown

ARCO, CITGO, Geokinetics, Gulf, Mobil, Shell, Sun

ARCO, Gulf

None

Mobi 1 , Sohio

Bell, Gulf, Mobil, Sun, Superior, TOSCO

Amoco, Carter, Mobil

None
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express authority to accept or

tailed development or other pi

by the lease form but must be

opportunity to view the plans

thereon before approval by the

visor or District Manager. Th
be comprised of Federal offici
and local representatives woul

as observers.

reject de

ans required

afforded the

and comment

Mining Super-

e Board would

als; State

d be invited

In his November 28th announcement, Sec

retary Morton announced the intention to
create an Oil Shale Environmental Advisory
Panel to be composed of representatives

from Interior and other Federal agencies,
State and local governments, and the private

sector. The function of the Environmental
Panel will be to assist the Mining Super
visor in the conduct of public hearings
on the environmental aspects of the de

tailed development plan required by the lease
form. According to sources in Interior, the

Environmental Panel replaces the Technical

Advisory Board. State and local represen

tatives on the Environmental Panel will be

full members rather than
"observers."

A

Secretarial Order is necessary to create

the Panel .

experiments, particularly in connection with

spent shale disposal. A public land order

withdrawing these additional lands has not

yet been issued but will likely appear within

the next month. The area in question is not

further defined in the notice.

TOSCO Coreholes Completed

As mentioned in the September 1973 issue of

Synthetic Fuels, page 21, The Oil Shale Cor

poration drilled three additional coreholes

on Tract C-a during the past three months.

The locations and geologic prognoses of the

holes are summarized in Table 3.

Drilling Summary Provided

A listing of those companies who have either

drilled or participated in the drilling of

coreholes during the leasing program is given

in Table 4.

# # # #

Withdrawal Order Modifi cation

A necessary formality to permit the sale

of oil shale leases is modification of

Executive Order No. 5327 of April 15, 1930

which withdrew oil shale deposits in Colo

rado, Wyoming, and Utah from leasing. Pub

lic Land Order 5401, which is published in

the November 30 Federal Register, accom

plishes this by modifying the Executive

Order to permit the leasing of those lands

contained in the six tracts to be offered

for lease.

In addition to the 1

the Department of the

drawing from all forms

under the publi c land

mining laws, certain 1

of lease tracts. In s

lands may be required

than the Mineral Leasi

spent shale disposal o

connection with the le

cording to the Federal

ease tracts proper,

Interior is with-

of appropriation

laws, including the

ands in the vicinity

ome situations, such

under statutes other

ng Act for roads ,

r other purposes in

asing program. Ac-

Register notice, the

Interior Department th

conduct investigations

emselves may wish to

, studies or

CAMERON ENGINEERS 2-35









LAND

ALBERTA ISSUES THREE NEW OIL SANDS
PERMITS TABLE 1

Three new oil sands exploration permits

have been issued by the Province of

Alberta, two in the Peace River Area and

one in the Cold Lake Area. The permittees
and acreage involved are shown in Table

Shell's permit 14 occupies much of

T84N-R18W and T84N-R19W with smaller por

tions in adjoining townships in the Peace
River Area. Mobil's permit 15, also in
the Peace River Area, occupies parts of

T84N-R14W, T84N-R15W, T84N-R16W and

T83N-R15W. Permit 16 is in the Cold Lake
Area T63N-R4W and T63N-R5W.

There were no changes in the status of

any of the Bituminous Sands or Oil Sands
leases. The last complete listing, and

location maps for all leases and permits

was presented in the September 1973 issue
of Synthetic Fuels, page 3-1.

Permit No. Acreage

14 40,081

15 20,224

16 17,132

Permittee

Shell Canada Ltd. and

Shell Explorer, Ltd.

Mobil Oil Canada, Ltd.

Bailey Selburn Oil &

Gas, Ltd. and Pacific

Petroleum Ltd.

# # # #
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TECHNOLOGY

FREEZE-THAW METHOD FOR CLARIFYING POND

WATER PATENTED

U.S. Patent 3,751,358, assigned to Great

Canadian Oil Sands Limited, describes a

freeze-thaw method of water treatment by
which agglomerated clay solids are com

pacted and may be removed from waste "pond
water,"

leaving clarified water suitable

for recycle to the hot water tar sands

process.

According to the patent, waste effluent

water discharged from the hot water tar

sands separatory process contains agglo

merated silt and clay solids which can be

frozen, then thawed and that this freeze-

thaw treatment compacts the agglomerated

clay solids. After the freeze-thaw treat

ment, the compacted agglomerates settle to

30 percent solids, compared with about 10

percent solids composition in settling of

solids without freezing and thawing.

It is believed that the freezing causes

solids compaction by concentration, then

compression of clay solids in the agglo

merates. Upon thawing, the dense agglo

merates settle to the higher percent solids

sludge than would occur without freezing.

The clarified water, substantially re

duced in solids content, is suitable for

recycling.

# # # #

CANADIAN PETROLEUM GEOLOGISTS HOST OIL

SANDS SYMPOSIUM

"Oil Sands, Fuel of the
Future"

was the

theme of a symposium hosted by the Canadian

Society of Petroleum Geologists (CSPG) on

September 5-9, 1973 in Calgary, Alberta.

Nearly 600 attendees from Canada, the

United States, South America, France, Eng

land, and Japan heard 20 papers at the

two-day technical session; a two-day field

trip followed the technical sessions. All

in all the symposium was exceptionally well

organized and must be viewed as the most

comprehensive meeting dealing with the

subject of oil sands in many years.

Papers presented described geology and

methods of production varying from the active

Great Canadian Oil Sands Ltd. operation to

experimental in situ methods. Most of the

papers were aimed at the Western Canada oil

sands deposits. One paper described the

heavy oil sands of the Orinco petroleum belt

in Venezuela and another paper described the

heavy-crude bearing sandstones in the mid-

Pennsylvanian (Desmoinesian) Cherokee Group
of Southeast Kansas.

Unfortunately, only a limited number of

papers were available for detailed review

which precludes a complete discussion at this

time. Following are reviews of those presen

tations for which copies of papers were avail

able or for which sufficient information has

been made available to permit a meaningful

review. For a complete list of authors and

papers see the RECENT PUBLICATIONS section

of this issue. The CSPG has announced plans

to publish the complete proceedings of the

Symposium in early 1974 at which time we will

summarize those papers not reviewed following.

Crash Programs -- The Time is Here According
to Mi nes Minister Dickie

Alberta Mines Minister William Dickie pre

sented a speech to the assembly of nearly

600 geologists at the Thursday luncheon. His

address, containing an eight-point develop
mental program, pressed for immediate large

scale development of the Canadian oil sands.

Action to be taken would include a $500

million, 5-year investment in research directed

at in situ recovery methods. Although Mr.

Dickie's statements have been overshadowed by
more recent events, particularly the Federal -

Provincial controversy over oil, it is sub

stantially summarized following since it re

presents, at least, an official philosophy
of Alberta on oil sands development.

In situ recovery methods, if developed,
could permit the recovery of 90 percent of

the 300 billion barrels of reserves at

Athabasca, according to Dickie.

Dickie expressed his disappointment with the

apparent lack of interest by the U.S. Govern

ment. He acknowledged the fact that Japanese
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and Russian missions have studied possible

Canadian oil sands participation but could
not recall a mission from the United States
which showed that interest. Dickie also

wants Alberta syncrude free of export con

trols.

The eight point developmental program

proposed by Dickie is:

(1) That present day policies of petroleum

companies and governments be reviewed

as of January 1, 1974 and directed

toward crash programs with as early

development as possible;

(2) That at least $100 million per year be

spent for the next five years in Al

berta in pursuing the in situ process;

(3) That the provincial and federal govern

ments make substantial contributions

to research and development;

(4) That there be meetings with representa

tives of the provincial government,

federal government and the United States

government to discuss research and

development of in situ methods;

(5) "We will continue to oppose the federal

government suggestion that there is need

for control on export of crude oil. In

the event the government proceeds with

permanent controls, then we would like

to suggest that the federal government

grant exemptions from export controls

on any synthetic crude oil from any

in situ mining method going into

production before
1987..."

(6) That the Japanese be given the opportuni

ty and the encouragement to participate

in oil sands development;

(7) That the government proceed with a

proposed mission to Venezuela and the

Middle East to determine the interest

of those countries in investing in

the oil sands of Alberta; and

(8) That the Alberta government receive valu

able assistance from a report it has

commissioned on the evaluation of

Athabasca synthetic crude oil products.

This project consists of determining the

real value of hydrocarbon products poten

tially available from the Athabasca oil

sands... The purpose of the analysis will

be to provide the basic raw data for con

sideration of various processing schemes

and to make comparisons with conventional

crude products-.

Mr. Dickie ended his luncheon speech with

an appeal for cooperation, "In conclusion,

the one message I hope to have conveyed today

is that the major resource is here, it requires

government and industry working together
NOW!"

"The Cold Lake Oil Sands: Geology and a_
Reserve

Estimate"

presented by Mi nken of

ERCB

the

Douglas F. Mi nken of the Alberta Energy Re

sources Conservation Board presented the

geology and a reserve estimate of the Cold

Lake deposit to the symposium. His paper has

been published by the ERCB as Report

73-L-GE0L entitled "Geology and Proved In

Place Reserves of the Cold Lake Oil Sands

Deposits".

Corehole and logging data from 412 wells

were used in preparation of the reserve esti

mate. A proved in-place total reserve of

164 billion barrels of crude bitumen exists

in four strati graphic units, the Upper Grand

Rapids, Lower Grand Rapids, the Clearwater

and the McMurray formations. A type log and

structural cross-section of the deposits are

well illustrated in the published report as

are structural contours on the Mannville

group and the paleozoic surface. Also pre

sented was a crude bitumen saturation-

resistivity-porosity relationship which is

illustrated graphically in the report for

porosities of 30, 35, 40 and 45%. Table 1,
reproduced following from the published re

port, summarizes the reservoir factors and

reserve figures for the deposits.

"Cretaceous Oil Sands of Western
Canada"

Described by Jardine of Imperial

Dan Jardine of Imperial Oil Ltd. in Calgary
described the area! distribution of the oil

sands of Western Canada as extending over a

distance of nearly 500 miles. The oil sands

are highly porous, poorly consolidated
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freshwater to brackish water sands. The oil

gravity varies from
8

to
12

API. The oil
is found trapped by unconformable contact

at Peace River in the basal Cretaceous Bull
head sands. Oil is found in the Upper Man-

vine sand in structural traps and in the

basal Wabasca sand in strati graphic traps

in the Wabasca area. Cold Lake oil is found
in all sands of the Upper Man vi lie with

porosity being the key to oil accumulation.

The McMurray area oil sands are basal

Cretaceous strata with the oil being trapped

over a broad domal structure. Up dip closure

on the domal structure is believed to be the

result of north-south trending subsidence

over salt solution features in lower Pre-

Cretaceous strata.

Alberta's Oil Sands Irj_ The Energy Supply
Picture Described by Govier

Dr. George W. Govier, Energy Resources Con

servation Board of Alberta, presented a

paper outlining the conventional crude oil

production picture and the degree to which

needed production of synthetic crude from

the oil sands will be able to supplement

crude supply in the future. As with Mr.

Dickie's remarks, the text of Dr.
Govier'

s

presentation is reviewed 1n depth due to

the source and significance of his comments.

Conventional crude production from Alberta's

crude reserves has been increasing at a

desperate rate in an attempt to satisfy grow

ing demand. Total production including gas

distillate and synthetic crude production

increased from 1.16 million bbls/day in 1971

to 1.37 million bbls/day in 1972, a jump of

20.8 percent. Dr. Govier projects an average

production increase for 1973 of nearly 22

percent. Coupled with the increasing pro

duction rate is an alarmingly low crude dis

covery rate which is resulting in a decline

in the recoverable reserves. Figure 1 graphi

cally displays the initial recoverable re

serves in relationship to existing proven

remaining reserves. An increase in initial

recoverable reserves of 200-300 million

bbls/year over the next decade may be pro

jected; however, the anticipated production

for the next few years is in excess of 500

million bbls/year indicating that Alberta's

remaining recoverable reserves will con

tinue to decline.

TABLE 1

SUMMARY OF RESERVOIR FACTORS AND PROVED IN PLACE RESERVES OF CRUDE BITUMEN

COLD LAKE DEPOSIT

AVERAGE PROVED

SATURATION AVERAGE AVERAGE CRUDE BITUMEN IN PLACE RESERVES

DEPOSIT CATEGORIES VOLUME AREA THICKNESS POROSITY SATURATION OF CRUDE BITUMEN

(Weight %) (Acre-Feet)

106

(Acres) (Feet) (%) (Weight%) (Volume %) (Billions c)f Barrels

UPPER GRANT)

RAPIDS MEMBER Lean 3-4.99 8.3 1,488,875 5.6 33.7 4.1 8.1 5.2

Intermediate 5-9.99 19.8 1,587,248 12.5 36.7 7.4 14.8 22.6

Rich 10 or greater 6.7 720,863 9.3 38.6 11.8 23.6

TOTAL

12.2

40.0

LOWER GRAND

RAPIDS MEMBER Lean 3-4.99 9.7 1,581,694 6.1 35.3 4.1 8.1 6.1

Intermediate 5-9.99 32.4 1,800,254 18.0 35.3 7.4 14.8 37.2

Rich 10 or greater 18.8 1,067,064 17.7 39.7 11.8 23.6

TOTAL

34.5

77.8

CLEARWATER

FORMATION Lean 3-4.99 5.5 648,503 8.5 34.0 4.3 8.5 3.6

Intermediate 5-9.99 12.2 588,206 20.7 36.5 7.6 15.2 14.4

Rich 10 or greater 8.3 412,734 20.1 39.5 11.4 22.8

TOTAL

14.7

32.7

McMURRAY

FORMATION Lean 3-4.99 1.8 499,726 3.6 38.1 4.1 8.2 1.1

Intermediate 5-9.99 7.6 704,873 10.7 41.9 7.5 15.0 8.8

Rich 10 or greater 2.0 275,608 7.2 46.0 11.5 23.0

TOTAL

3.6

13.5

GRAND TOTAL 154.0
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Figure 2 shows the historical and pro

jected total demand for Alberta oil. De
mand for conventional crude has been lowered

by the amount of gas distillate and synthe

tic oil produced. Gas distillate and syn

thetic crude amounted to an average per day
production of 162,999 and 51,000 barrels

respectively for 1972. Production capacity
of conventional crude is leveling off indi

cating a need for much higher distillate and

synthetic crude production in the future.

During 1972, export of Alberta crude to

the growing market in the United States
amounted to 965,000 bbls/day. Total im

ports of crude and equivalent into Canada

averaged 821,000 bbls/day, with the result

that Canada became a net exporter of crude

oil and equivalents. Figure 3 shows the

production supply and dispersion of crude

oil and equivalents for Canada in 1972.

Alberta oil sands contain 27 billion bar

rels of synthetic crude recoverable by cur

rently feasible means, such as the surface

mining and hot water extraction process

utilized by GCOS. Recovery by development

of now experimental processes such as

in situ recovery may lead to an ultimate

recoverable reserve of 900 billion barrels.

Dr. Govier says the presently recoverable

reserve estimates are adequate to support

20 to 30 plants producing a total of three

million bbls/day.

Dr. Govier places limits on future pro

duction by explaining the magnitude of the

construction program necessary to ready

an oil sands plant for production. An oil

sands plant capable of 100,000 bbls/day
production would take five or six years to

build and would cost an estimated $800

million dollars. Also, available supply of

large machines and equipment may limit the

number of plants that may be constructed

at any one time. These limits lead Dr.

Govier to predict that the production of

synthetic crude by 1980 will not exceed

200,000 bbls/day but that it could reach

800,000 bbls/day by 1985.

Great Canadian Oil Sands, Ltd. is now

producing 51,000 bbls/day of synthetic crude

with approval to produce 65,000 bbls/day.

Syncrude Canada Ltd., with operations similar

to GCOS, projects production beginning in 1977 .

increasing gradually to 104,000 bbls/day by
1980 and full production of synthetic crude

of 125,000 bbls/day by 1984. Shell Canada

Ltd. and Shell Explorer Ltd. are proposing

the production of 100,000 bbls/day beginning

in 1980 and attaining full production by

1982. Figure 4 shows Dr. Govier's projection

of the growth of synthetic crude oil produc

tion. Figure 5 shows the effect projected

synthetic crude oil production will have on

total hydrocarbon production considering the

projected decline of conventional crude oil.

Cameron Engineers believes it should be ap

parent from the present energy picture that

development of alternate energy sources such

as synthetic fuels must be hastened. A

massive response by industry is required to

gether with governmental cooperation in the

expedient formation of operative regulations.

# # # #

GCOS SULFUR REMOVAL OPERATIONS DESCRIBED

W. S. Tostevin of GCOS presented a paper

at the Fourth Joint Chemical Engineering
Conference in Vancouver last September

describing the procedures employed at the

GCOS plant to remove sulfur from bitumen.

In the paper, "Sulfur Removal From the

Athabasca
Bitumen,"

Tostevin notes that

Athabasca bitumen, containing 4.5 to 5.0 wt.

% sulfur, has twice the sulfur content of a

representative western Canadian sour crude.

Further, the synthetic crude product which

contains 0.15 wt. % sulfur is sweeter than

IPPL mixed sweet crude - the best that Canada

offers. Per barrel sulfur removal load at

GCOS is thus between five and ten times

that of an average Canadian refinery. Con

sidering the current weak sulfur market, sul

fur removal costs represent a measurable por

tion of the final product cost.

Sulfur Removal in Two Operations; Emphasized

in Hydrotreating

The overall sulfur balance in the GCOS

operation is indicated in Table 1, where it

may be seen that 60% of the sulfur entering

is recovered as elemental sulfur through the

treatment of acid gas in the two-stage Claus

unit. The acid gas originates in the gas

CAMERON ENGINEERS
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TABLE 1

OVERALL SULFUR BALANCE
(Basis: 100 lbs of sulfur in bitumen feed)

SULFUR DISPOSITION:

TO STORAGE (Elemental sulfur)

TO COKE: FUEL

STOCKPILE

TO TAIL GAS

SOUR WATER

TO SYNTHETIC CRUDE

TOTAL

Lbs.

60

23

5

4

5.5

2.5

100 lbs.

recovery section of the delayed coker units

and the Unifiners; the majority from the

latter. Approximately 28% of the sulfur

entering the plant leaves the cokers in the

bitumen coke. The two operations in which

sulfur is removed from the bitumen are the

cokers and the catalytic hydrogenation units.

Tostevin observes that since the primary
purpose of the delayed cokers is to maximize

bitumen conversion, sulfur removal in that

step is not optimized. As indicated, the

major portion of the sulfur is contained in

the acid gas from the cokers and the hydro-

treaters. Overall removal efficiency of

sulfur from coker distillates by the hydro

genation units is claimed to be 97%.

The operating variables for the three Un1-

finer hydrotreaters (naphtha, gas oil, and

kerosene) are shown in Table 2. The catalyst

preferred by GCOS is a nickel -molybdenum type

on an alumina base which is noted as being
superior to cobalt-moly catalyst can also

tolerate a relatively high carbon content

(up to 15%) before regeneration is necessary.

The hydrotreaters, of course, also serve to

saturate olefins and aromatic compounds in

their respective distillate feeds as well as

to remove nitrogen. Table 3 indicates the

extent of sulfur and nitrogen removal in the

hydrotreaters. The decrease in volume of

aromatics and the gravity improvement is also

shown. For comparison, the level of these

variables in the raw bitumen and final syn

thetic crude product is also listed.

Sulfur Not Viewed As Marketable By-Product

The outlook

product from

deed from the

billion barre

by surface mi

the Athabasca

long tons of

the free worl

LTPY. By the

that as many

on stream, su

for marketing the sulfur by-

an oil sands plant is bleak in-

GCOS experience. The 250

Is of bitumen believed recoverable

ning and in situ techniques from

oil sands represent 1.8 billion

sulfur or a 60-year inventory of

d consumption rate of 30 million

year 2000, when some believe

as 10 oil sands plants could be

Ifur production from these plants

TABLE 2

HYDROTREATER OPERATING CONDITIONS

NAPHTHA KEROSENE GAS OIL

REACTOR BED

TEMPERATURE (F)

500-750 550- 720 600-750

REACTOR PRESSURE (PSIG) 800 1400 1200

RATIO HYDROGEN FEED

(SCF/Bbl.)

500-800 750-1100 650-850

SPACE VELOCITY (LHSV) 2 1 1

REACTOR FEED PHASE Vapor Trickle Trickle

3-8 SYNTHETIC FUELS. DECEMBER.1973



TABLE 3

TYPICAL ANALYSIS

STREAM SULFUR GRAVITY AROMATICS TOTAL NITROGEN

(WT %) (API) (Vol.%) (PPM)

BITUMEN: 4.5 to 5.0 10 45 3000 to 6000

NAPHTHA:

Distillate 1 55 18 80

Product 25 (PPM) 62 No Spec. <1

KEROSENE:

Distillate 1.8 32 37 320

Product 10 (PPM) 39 17 <1

GAS OIL:

Distillate 2.9 19 65 1440

Product 2500 (PPM) 23 43 300

SYNTHETIC CRUDE: 0.15 36 27 175

Naphtha 23%

Kerosene 23%

Gas Oil 54%

could be as high as 10 million LTPY, 1/3

of the current free world demand and 50%

greater than current sulfur production in

Alberta.

Sulfur recovered in the increased pro

duction of natural gas in the Province has

resulted in substantial stockpiles to the

extent that the Alberta inventory is ex

pected to increase 3 million LT in 1973 to

12 million LT. Even at recent price highs

approaching $12 per LT, the sulfur by
products from the GCOS plant can't hope to

compete. Transportation costs from Ft.

McMurray to Edmonton are $10 per LT minimum

and another $3 per ton would be required to

remelt and load present stockpiles. It

may thus be anticipated that, like GCOS, the

proposed Syncrude and Shell plants will

stockpile the sulfur with little hope for

marketing it. Neither Shell nor Syncrude

have assumed a by-product sulfur credit in

their economic projections.

# # # #
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CORPORATIONS

SHELL ACQUIRES EXPERIMENTAL PROJECT

APPROVAL IN PEACE RIVER AREA - IMPERIAL

TESTS CONTINUE IN COLD LAKE

Shell Canada, Ltd. has acquired an ex

perimental permit (Approval No. 1904) from

the Energy Resources Conservation Board

(ERCB) for renewing their in situ experi

mental work in the Peace River oil sands

deposit of Alberta. A previous article

on Shell's in situ project appeared in

Synthetic Fuels June 1973, p. 3-11. Shell

was active under two prior experimental

permits during the period 1952 through 1967.

These permits, subsequently terminated,
were located on Shell's Oil Sands Lease

No. 1 as is the current project area; the

new work, however, will be undertaken ap

proximately four miles east of the previous

experiments. Details of applications for

experimental permit and operations con

ducted thereunder are held confidential by
the ERCB. The locations of Shell's earlier

and planned in situ projects are shown on

Figure 1 .

Other companies having active oil sands

experimental projects in Alberta are

Imperial Oil Limited (four approvals in Cold

Lake), Amoco Canada Petroleum, Ltd., and

Texaco Exploration Canada, the latter two

companies operating under one permit each

in the Athabasca deposit. The location

and identification of all active and termi

nated oil sands experimental projects were

described in the September 1972 issue of

Synthetic Fuels, p. 3-27.

Imperial Oil steam stimulation operations

in Cold Lake are now aimed at a production

of 4000 BPD from the heavy oil deposits

as a result of a recent application to

the ERCB (see the September, 1973 issue of

Synthetic Fuels, p. 3-22). Imperial had

invested some $15 million by the end of

1971 on these tests which reportedly employ

"huff and
puff"

techniques followed by a

steam drive. Last year Imperial offered

for sale the technical data accumulated to

that point along with the right to monitor

the ongoing program. Five companies out of

about 20 contacted have purchased Imperial's

data under this arrangement. To date,

however, Imperial is not prepared to suggest

when in situ recovery will be commercially

viable, indicating only that the tests could

well proceed for five years or more.

# # # #

SHELL APPLIES FOR ALBERTA TAR SANDS STRIP

MINING OPERATION

Shell Canada Limited and Shell Explorer

Limited have applied to the Energy Resources

Conservation Board (ERCB) of Alberta for

approval of a mining and processing scheme

for their 49,872-acre Bituminous Sands lease

No. 13 some 38 miles north of Fort McMurray.

Although Shell had announced the submission

of their application earlier this year, the

application was not formally accepted by
the Board until the last week in August-

The estimated capital cost of Shell's pro

ject through the year 1980 is $710 million,

including a $30 million expenditure for

pre-development mining.

In 1962 Shell applied to the Province for

permission to build a 95,000-bpd plant on

this lease but was turned down in favor of

the application of GCOS who had filed earlier.

Shell was at that time given a preferential

position for subsequent consideration if

they submitted an application no later than

December 31, 1968. Shell announced late

that year their intent to defer submitting

an application in favor of pursuing conven

tional oil prospects (see the December 1968

issue of Synthetic Fuels, p. 80).

The current application is for 100,000

barrels per day of synthetic crude oil with

initial production scheduled for early 1980

and full scale production early in 1982. Con

struction would start on major facilities in

January 1976. The application is reproduced

in full in the appendix beginning on page

A-l and is reviewed in the following para

graphs followed by a brief comment on the

hearings held by the ERCB thereon. A com

bined extraction and upgrading flow sheet

reconstructed from the application is pre

sented as Figure 1 on page 3-12.
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SCHEMATIC FLOW DIAGRAM

100,000 BPCD OIL SANDS PLANT

SHELL CANADA, LTD.
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Geology, Reserves and Tar Sands Character
istics Described

Shell will have drilled a total of 297
holes on lease 13 by the end of 1973; this
is equivalent to four holes per square mile.

As with all of the Athabasca tar sands the

primary host rock is the lower Cretaceous

McMurray formation which ranges between
150 and 350 feet thick on the lease. A

correlation technique was developed by
Shell to determine bitumen content and clay
characteristics from Laterolog, Formation

Density Log and Gamma Ray Logs, thus reduc

ing the amount of coring necessary. These

correlations are well illustrated in their

application.

Shell selected four ore bodies within the

lease which they estimate to contain 3.72

billion barrels of bitumen in place of which

88% or 3.28 billion barrels is recoverable.

The lease has been divided into polygons on

drill holes and a "quality
factor"

developed

for each polygon. From this evaluation,

the four ore body area outlines were developed

and ranked as to sequence in which mining is

to commence, taking into account the grade

and thickness of overburden and waste inter-

burden. Detailed data on drill holes, poly

gons, quality factors, and reserve calcu

lations are given in the application.

The fines content of the mill feed from

this property is somewhat lower than from

other leases which is advantageous in the

hot water extraction process. The average

grade of mill feed is 11.5 weight percent

bitumen. Sand grains of the McMurray
formation are water wet with the bitumen

isolated from the grain by a water film.

This is vital to the separation of the

bitumen from the solids in the hot water

process.

Mining To_ Be_ By_ Dragline

Four large walking draglines will be em

ployed, each with a 75- to 90-cubic yard

bucket and boom lengths sufficient to

allow digging to a depth of from 200 to 240

feet. These machines will be used both

to cast overburden into the mined-out por

tion of the strip and to stack mill feed

onto a reclaim pile on the highwall. Avail

ability of the draglines is assumed to be

70 to 75%.

The mill feed pile at each dragline will be

reclaimed onto a belt conveyor system taking

it to the car loader. Front end loaders

will assist in reclamation. The feed will be

loaded into trains of fourteen 100-ton side

dump cars which will transport it to the

treatment plant.

Recoverable reserves of the four areas out

lined are sufficient to sustain a
100,000-

bpd operation for 80 to 90 years.

Extraction To Be
"Conventional"

Shell plans to utilize what must now be re

garded as conventional extraction operations

similar to the GCOS and the proposed Syncrude

extraction trains. Bitumen will be extracted

by the K. A. Clark hot water process in which

hot water, caustic and steam are used to

liquefy the bitumen to the point where gravity

separation can be effected. The feed is to

be heated to 180F in each of two conditioning

drums. The liquid feed goes to the primary

separation cell where the bitumen froth is

skimmed and a sand underflow is raked out.

Secondary recovery from a middling stream is

effected. The bitumen froth is heated and

agitated to effect de-aeration, then cen-

trifuged with recycle naphtha. The lighter

and less viscous bitumen is thus more easily

separated from the solids and water entrained

in it. The process is anticipated to recover

90% of the bitumen feed.

Vacuum Distillation First Step in Upgrading

Upgrading
crude oil us

Primary sepa

by vacuum fl

subjected to

ting residue

plant. The

tailed in th

subject of a

7 of Alberta

of the bitumen to a synthetic

es commercially proven technology.

ration of the light fraction is

ashing with the vacuum residue

solvent deasphalting. Deasphal-

constitutes fuel to the utility

utility plant is not fully de-

e application but will be the

future application under Section

s Hydro and Electric Energy Act.

The vacuum gas oil will be hydrotreated and

the deasphalter oil will be sent to a hydro-

cracker. The naphtha and gas oil streams

from the hydrogenation units will then be

combined to produce a synthetic crude with

the following properties:
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Gravity
Sulfur

Nitrogen

Volume Off at

Volume Off at

390

F

1000F

30

API

0.4 w.t % max.

0.1 wt. % max.

10%

96%

As with the other oil sand projects, acid

gas from the hydrogenation units will be

followed by sulfur recovery in a Claus

plant; Shell will employ two 3-stage Claus

facilities.

Overall Recovery Factors Up Slightly

The Shell application infers increased

recovery efficiencies in nearly every cate

gory over current GCOS operations and the

proposed Syncrude plant. Table 1 is a

comparison of the material balances (based
on one ton of oil sands feed) for the

Shell plant and the latest Syncrude plant

configuration. Figures on recovery effi

ciencies being experienced in the GCOS

operation are reviewed elsewhere in this

issue of Synthetic Fuels in the description

of the Board approval of the latest Syncrude

applications.

Shell figures indicate production of

150.5 pounds of
30

API gravity synthetic

crude from one ton of tar sands averaging
11.5% bitumen while Syncrude indicates pro

duction of 149.9 pounds of the same gravity
product from one ton of 11.59% bitumen oil

sands feed. Bitumen loss in the Shell plant

is claimed to be 8.4% as compared to 8.9%

in the Syncrude unit primarily due to the

fact that Shell is recycling water contain

ing a bitumen load to their extraction sys

tem. It must, of course, be recognized

that the figures compared are no more than

engineering estimates, albeit of the highest

order; thus, there is little probability

that the confidence factor, as high as it

may be, in the figures set forth would per

mit a conclusion that the Shell operation

will be more efficient than the Syncrude

plant. Prudence would suggest that in

submitting an application for a plant to go

on stream some four years after Syncrude,

the recovery efficiencies should not pur

posely be made less than the Syncrude

figures.

Economics Now Outdated

Profitability 1s analyzed 1n the applica

tion both in terms of 1973 dollars and

"Escalated
Dollars."

Earning power before

income taxes is shown as 7% for the first case

and 13% for the second. Royalty to Alberta

is assumed as 16-2/3% of the price of the

raw bitumen which is taken as 28% of the

posted price for
38

API crude at Edmonton.

This produces a considerably lower royalty,

approximately one-half, than that projected

for the Syncrude Project and may not be

realistic. The assumed product price of

$3.50 per barrel may have been reasonable

last spring when the projection was made

but is clearly outdated now.

Hearings Held on Application

Hearings on the application were held by
the ERCB in Calgary on October 9. Shell

witnesses detailed many of the areas covered

above to the Board. Intervenors were GCOS,

Ltd., Syncrude Canada, Ltd., Alberta Gas

Trunk Line, Ltd., Petrofina Canada, Supertest

Investments and Petroleum, Ltd., and Mr.

W. R. Johns. The Committee for an Independent

Canada, as a late intervenor, was given the

privilege of cross examining witnesses.

Shell witnesses stated that public data and

runs of Shell ore by GCOS under special ar

rangement form the basis for the material

balance given in the application. Shell sug

gests that improvements in centrifuge design

will yield a cleaner cut in this stage. Fines

in the feed may not exceed 25%. Shell stated

that they consider the vacuum distillation

of bitumen to be similar to their present

practice with heavy conventional crudes.

They expect a 47% volume conversion in this

step.

Testimony indicated that the deasphalter

will employ light paraffinic hydrocarbons

having a boiling range between propane and

hexane. The hydrotreater will require 40

million standard cubic feet of hydrogen per

day and the hydrocracker 80 million.

Shell, in response to questions from the

Alberta Energy Resources Conservation Board,

3-14 SYNTHETIC FUELS. OECEMBER.1973



IN

TABLE 1

SUMMARY COMPARISON

PLANT MATERIAL BALANCES

(Basis: 2000 Lbs. raw oil sands feed)

Oil sands feed

Bitumen

Water

Solids

Steam/Water (To Extraction)

H2 Production

Steam/Water

Natural Gas

H2S (Exhaust from Utility Plant)

Total In

SYNCRUDE
(1)

.SHELL

231.81 lbs (11..59%) 230.00 lbs (11.5%)

88.19 ( 4..41%) 59.49 ( 3.0%)

1680.00 (84..0%) 1710.51 (85.5%)

1608.66 1736.62(2)

18.28 13.53

6.11 2.01

lbs.

4.17

3756.33 lbs.3633.05

OUT

Tailings/Reject

Bitumen

Water

Solids

Naphtha

Sour Water (Naphtha recovery)

Coke <4>

Sulfur (elemental)

Fuel Gas

Butane (C4)

Stack Loss (S, C02/ and Steam)

Vacuum Residue (4)

20.53 lbs (8. 9% 21.78 lbs. (8.4%

lciss) loss)

1671.69 1752.81

1678.36 1731.18

2.60 3.69

25.16 18.57<3)

35.16

7.23 9.64

16.69

3.89

21.87 17.59

50.53

Synthetic Crude

Naphtha

Gas Oil

Total Out

(0.489 Bbls.)

33.54 (0.128 Bbls.)

116.33 (0.361 Bbls.)

3633.05 lbs.

150.54 (0.491 Bbls.)

3756.33 lbs.

(1) Figures based on material balance around initial production

rate of 104,550 BPCD.

(2) Includes 22.26 lbs. solids and 2.47 lbs. bitumen in recycle pond water.

(3) Calculated (H2O balance difference) .

(4) Figures include solids carried over in bitumen from extraction.

CAMERON ENGINEERS 3-15



gave total in-place bitumen reserves for

Lease 13 as 10.2 billion barrels which in
cludes areas both within and without the

four ore bodies mentioned. A fifth ore

body containing 1.3 billion barrels in place

and too far toward the eastern limit of the

lease to be within the economic reach of the

presently contemplated plant is also in

cluded in this total. Diversion of the

Muskeg River will be necessary at some

point in mining. Of 150 holes to be drilled

in 1973, 143 will be cored.

Testimony revealed that the two aquifers,
the interorebody aquifer and the basal aqui

fer, have widely differing salinities and

volumes. The interorebody aquifer runs 50

parts per million chlorine whereas the

basal aquifer runs 1000 ppm chlorine but with

only about a tenth the volume of the inter

orebody aquifer.

A Shell witness indicated that the mining
plan provides four to eight hours of surge

capacity ahead of the extraction plant. The

preference presently is for use of large

draglines for stripping. A 12-cubic yard

Marion dragline is to be delivered next year.

While this machine is considerably smaller

than the 75- to 90-cubic yard units con

templated ultimately, it will be used to

verify performance of draglines on lease 13.

At full production this small machine would

be able to strip 20 acres a year of an

average 100-foot overburden. The 75- to 90-

cubic yard machines are able to strip 130

to 160 acres a year at the same thickness.

Shell witnesses testified that mine config

uration will be determined in mid-1975 after

completion of considerably more drilling.

Shell is considering the gasification of

24,700 barrels per day of deasphalter re

sidue; the product gas would be used in the

utility plant. The largest single units

performing this function currently are opera

ting at 15,000 barrels per day in Europe.

The ammonia content of the acid gas pro

duct is considered unfavorable by the ERCB

in that it precludes the 97% sulfur recovery

normally required for large gas plants.

Each Claus unit will be designed to handle

60% of the acid gas produced, giving a total

capacity of 120%.

Petrofina expressed some concern over re

serves they hold adjacent to Shell's lease

13. Shell confirmed that their contemplated

operations would not affect the Fina lease.

Under questioning by a representative of

Alberta's Department of the Environment. Shell

expressed confidence that environmental stand

ards can be met. The Department representa

tive pointed out that an environmental impact

assessment report must be presented to the

Minister.

In response to a question from the Committee

for an Independent Canada it was stated that

2,000 to 3,000 jobs would be created during
construction. A stable work force of nearly

1000 people would be necessary for operation

of the project.

W. R. Johns, a Calgary mining engineer, was

critical of Shell's mining approach and sug

gested as an alternative an underground method

somewhat similar to blockcaving. The method

was not described in full enough detail to

pass on. The principal advantage claimed by
Johns was more complete recovery of the re

source.

Shell stated that no firm market commit

ments have yet been made for their contem

plated production. Their economic projections

do not include sulfur sales.

Comments

We are convinced that the ERCB will recom

mend approval of the Shell application sub

ject to more detailed development plans being
submitted to the Board. Whether Shell will

wish to pursue their application to reality
under the present oil export policy of the

Dominion government and similar royalty

terms offered to Syncrude may well be another

matter.

# # # #

USERS OF GCOS SYNTHETIC CRUDE LISTED

FINANCIAL FIGURES REPORTED

1973

The actual nominations of companies and

refineries acquiring synthetic crude from the

GCOS plant during the four-month period of

August through November as well as their
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estimated requirements for the months of

December and January are listed in Table
1. All information is taken from the

monthly listing of nominations for Alberta
oil published by the Provincial Energy
Resources Conservation Board. A steam pro

duction problem at the GCOS plant in Octo
ber reduced production to under 22,000
BPD for a one-week period.

GCOS recently released financial and

production statistics for the 9-month period

ending September 30, 1973. A modest
third-

quarter profit of approximately $200,000 is

indicated to reduce the loss for the period

to $2.3 MM. Production of nearly 53,000 BPCD

was achieved during the third quarter to bring

average production for the year-to-date to

just under 48,000 BPCD. A summary comparison

of the production and financial statistics

is presented in Table 2.

# # # #

TABLE 1

TABULATION OF NOMINATIONS

FOR

SYNTHETIC CRUDE OIL

PRODUCED FROM ATHABASCA BITUMINOUS SANDS

Purchaser/Destination

Imperial Oil Limited/

Strathcona Refinery,

Edmonton, Alberta

Winnipeg, Manitoba

Murphy Oil Corporation/

Superior, Wisconsin

Ashland Oil Company/

St. Paul Park, Minnesota

Shell Canada, Ltd.

Corunna, Ontario

Oakville, Ontario

St. Boniface, Manitoba

Sun Oil Company, Ltd.

Sarnia, Ontario

Toledo, Ohio

Estimated

Nominations ,
B/D Requirements, B/D

August September October November December January

5,000 5,000

1,000

4,500 5,000 5,000 5,000

3,000

8,000

2,000

8,000

9,700 10,000

7,300 6,000

10,000 10,000

12,000 12,000

2,000

8,000

4,500

2,900

7,300

10,000

12,000

2,000

8,000

3,800

3,000

9,000

10,000

12,000

2,000 2,000

8,,000 8,,000

6,,700 9,,300

8,,700 7,,300

0,,000 10,,000

2,,000 12,,000

TOTAL 55,000 54,000 51,200 52,800

TABLE 2

GCOS PRODUCTION & FINANCIAL DATA

CALENDAR YEAR 1973

52,400 53,600

Production

BPCD

MM Bbls.

Revenue

$/Bbl.

$MM

Costs

$/BBl.

$MM

Profit (Loss)
$/Bbl.

$MM

First

Quarter

Second

Quarter

Third

Quarter

54,289

4.89

36,758

3.34

52,924

4.78

3.56

17.3

3.78

12.6

4.16

20.3

3.34

16.2

4.85

16.2

4.12

20.1

0.22

1.1
(1.08)
(3.6)

0.04

0.2

Total or

Jine-Month Average

47,985

13.0

3.84

50.2

4.02

52.5

(0.18)
(2.3)
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GOVERNMENT

ERCB RECOMMENDS APPROVAL OF SYNCRUDE

APPLICATIONS FOR TECHNICAL CHANGES, START
UP DELAY AND POWER PLANT

The Energy Resources Conservation Board

(ERCB) of Alberta has forwarded its report

to the provincial government on the appli

cations of Syncrude Canada, Ltd. to modify
its proposed oil sands plant, to delay
start-up of that facility to mid- 19 77, and

for the construction of an on-site power

plant. The report (ERCB No. 73-K-HE-OG)
was issued on September 10 and recommends

approval of the applications in all respects,

Details of the applications and the hearings

conducted by the ERCB thereon were re

viewed in the June 1973 issue of Synthetic

Fuels, p. 3-1 .

The Findings and Decision of the ERCB

and the Forms of Approval, as contained in

the Board report, are reproduced in the

Appendix of this issue beginning on page

A-58. The significant elements of the

Board's report relating to the applications

are reviewed following.

Board's Concerns on Technical Changes Noted

The primary concerns expressed by the Board

centered on the reduced recovery efficiencies,

sulfur recovery and the fact that Syncrude

intends to stockpile coke in lieu of using

it as a fuel source. The flow diagram of

the Syncrude plant as now envisioned is illu

strated in Figure 1 .

The recovery efficiency in the upgrading

section of the plant (now being fluid coking

instead of Hydrovisbreaking) decreased by
the greatest amount. The upgrading recovery

efficiencies of the several upgrading pro

cesses are shown in Table 1 which also in

dicates the actual efficiency being experi

enced by GCOS. Overall efficiencies of the

Syncrude facility as now proposed, are

compared to the prior Syncrude application

as well as actual GCOS experience in Table

2.

The thermal (energy) efficiency of the

Syncrude plant was noted by the Board to be

estimated as eight percent higher than that
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Figure 1

SYNCRUDE CANADA, LTD.

EXTRACTION AND UPGRADING SCHEMATIC PLOW SHEET
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TABLE 1

RECOVERY EFFICIENCIES - UPGRADING PROCESSES

INCLUDING HYDROTREATING

Process

Hydrovisbreaking

Fluid coking

Delayed coking
- Syncrude Canada

Delayed coking
- Great Canadian

*Estimated

Recovery Efficiency

Per Cent Per Cent

By Weight By Volume

76.0 89.5

70.9 82.0

67.0* 78.5

65.0 76.5

TABLE 2

COMPARISON OF RECOVERY EFFICIENCIES

(based on total bitumen in place)

Step Recovery Product Cumulative

Syncrude

Canada

Recovery
Syncrude

Canada

Great

Canadian

Great

Canadian

1971 1973 1973 1971 1973 1973

Weight Per Cent

Mining 88 87 80 plant feed 88 87 80

Extraction and

Froth Treatment 92.9 91 90 crude bitumen 82 79 72

Upgrading 76 71 65 synthetic

crude oil

62 56 47

Volume Per Cent

Mining 88 87 -

plant feed 88 87 -

Extraction and

Froth Treatment 92.9 91 _

crude bitumen 82 79

Upgrading 89.5 82 -

synthetic

crude oil

73.2
tD 65<2>

-

(1) Gravity of

(2) Gravity of

synthetic crude

synthetic crude

oil: 33

oi 1 : 30

degrees API

degrees API
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experienced by GCOS. The overall energy
balances of the two plants is indicated
in Table 3.

The sulfur recovery section of the Syn
crude facility is viewed as being capable

of achieving a 95% recovery efficiency
on a continuous basis. The Board disagrees

with
Syncrude'

s position that their acid

gas quality is
"unfavorable"

and considers

the gas quality as "favorable". Under the

sulfur recovery guidelines for gas pro

cessing plants in the Province established

in ERCB Information Letter IL 71-29, the

Syncrude sulfur plant should be 98% effici

ent, an achievement not technically feasible
without tail gas clean-up. Based on cur

rent sulfur prices, the Board succumbed to

the economic reality that a tail gas clean

up facility, estimated to require approxi

mately $2 million in additional capital and

$200 thousand in annual operating costs,

could not be justified to reduce sulfur

emissions by 30 TPD. The Board thus permitted

Syncrude a waiver under their guidelines not

ing that even without tail gas clean-up the

sulfur plant would still meet the air quality

criteria of the Department of Environment.

The stockpiling of excess coke produced

in the fluid coking upgrading process repre

sented a concern to the Board in that it con

stitutes an energy resource which will not

be used in the plant as now contemplated. It

was recognized that this coke, containing

9% sulfur and 6% ash, does not represent a

premium fuel, particularly since a reliable

and economically feasible method of stack

gas sulfur removal does not exist. Further

more, no process is yet available for gasi

fying the bitumen coke. The Board thus

accepted Syncrude 's plan to stockpile the

coke until an economically justifiable means

of utilizing it is available. The Board

also examined the power plant application

of Syncrude with a view to future utilization

TABLE 3

ENERGY BALANCE

MINING, EXTRACTION, UPGRADING AND POWER PLANT

Input Streams

Bitumen Mined

Natural Gas

Electrical Energy

Energy
g

(10 Btu per

calendar day)

Per Cent

Syncrude

Canada

Great

Canadian

830.1
41.0*

1.2

95.2

4.7

0.1

96.6

3.4

872.3 100.0 100.0

Output Streams

Synthetic Crude Oil

Excess Coke

Sulphur

Extraction Losses - Crude Bitumen

- Naphtha

Heat Rejected and Electric Energy

585.4 67.1 58.9

57.7 6.6 3.5

6.2 0.7
_

0.5

73.5 8.4 ]
10.4 1.2 > 37.1

139.1 16.0 \
872.3 100.0 100.0

*
Up to 52 x 10 Btu per calendar day may be required at the final plant

production rate of 125,000 barrels per day.

- Based on a production rate of 104,550 barrels of synthetic crude oil

per day.
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of the coke as discussed in subsequent para

graphs.

Reiterating its concern over the ability
of Syncrude to operate the tailings pond with

no accumulation of water after the first
three years of operation, the Board has in
cluded verbatim in their form of Approval,
clause 3 of the former Approval, No. 1725.
This clause requires Syncrude to satisfy
the Board that it would be economically
feasible to dispose of the tailings and

overburden from the initial tailings dis

posal area and to propose alternative

initial tailings disposal plans to minimize

impairment of oil sands recovery in the

area.

Power Plant Application Approved With

Reservations On Nonuse of Coke

The second application of Syncrude con

sidered by the Board involved the proposed

on-site power plant which, although a part

of prior applications, was regarded as a

separate plant under the Hydro and Electric

Energy Act which became effective on

June 1, 1971. The concerns expressed by
the ERCB regarding this application in

cluded, again, the fact that the bitumen

coke was not to be used as a fuel as well

as the proposed tie-in to the Provincial

interconnected electrical system.

The Board, in reviewing Syncrude 's cur

rent plans to use fuel gas instead of the

coke as the power plant fuel as was proposed

in their 1971 application, analyzed several

options to avoid stockpiling of the bitumen

coke. Although accepting Syncrude's estimate

of $50 million as the incremental cost of a

coke fired power plant over a gas fired

facility, the ERCB determined that a coke

burning plant was not only technically

feasible (GCOS experience) but could also

be economically competitive if stack gas

clean-up was not required and ambient air

quality standards were met through the use

of an extra high stack. The Board ruled

out this possibility nonetheless because

of the high probability of other oil sands

plants being built in the area. The cumu

lative sulfur emissions, when added to the

200 TPD additional from the Syncrude plant

if the power plant were fueled by coke, were

viewed as not in the public interest.

Other alternatives considered by the ERCB

were utilization in one case of 60% of the

net coke produced and in another case 45%

in a dual -fueled facility. Even with only

partial use of coke, the sulfur emissions

would increase by increments of between 80

and 110 TPD, which levels were also viewed

as not being in the public interest.

Electrical load swings caused by the cyclic

operation of the two 120-cubic yard drag
lines used in the mining operation and initial

start-up electrical requirements were cited

by Syncrude as the reason for the inter

connection to the Provincial electrical sys-

tme. Although bolstered by testimony offered

by Alberta Power during the hearings that

electrical load swings would not have an

adverse effect on the Provincial system, the

Board expressed reservations on this matter

and telephone communications interference

which might occur as a result of the intertie,

In view of the fact that the interconnection

is the subject of a separate application by
Alberta Power, a decision for which has yet

to be issued, the Board did not make a final

ruling on the question of the intertie.

They did urge Syncrude and/or Alberta Power

to study the matter further.

Comment

The recommendation by the Board for approval

of the Syncrude applications is expected to

be accepted by the Province without change.

The approval of these applications, while

welcomed by Syncrude, must surely be little

consolation to them in light of the numerous

questions growing out of their letter agree

ment with the Province on royalties, a sub

ject reviewed elsewhere in this section of

this issue. Notwithstanding the controversy

between the Federal and Provincial govern

ments on the issue of tax and royalty treat

ment of oil sands, the Board continues to

assess applications within the bounds of

technical and economic practicabilities. The

fact that possible cumulative S02 emissions

overruled the conservation of energy (in the

form of bitumen coke) in this instance should

be clear evidence that the ERCB, at least,
anticipates continued development of the

Athabasca oil sands.

# # # #
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SYNCRUDE

ALBERTA

ENTERS INTO LETTER AGREEMENT WITH

The Alberta Minister of Mines in a letter

agreement dated September 14, 1973 to

Imperial Oil, Ltd., Canada-Cities Service

Ltd., Atlantic Richfield Canada, Ltd., and

Gulf Oil Canada, Ltd. set forth the terms

under which the Syncrude group could pro

ceed with their 125,000 BPCD oil sands

project. The agreement is essentially a

letter of intent providing for the pre

paration of a mutually satisfactory "Defini

tive
Agreement"

forthwith. The text of the

letter is reproduced in the appendix ge-

ginning on page A-67, and along with govern

mental actions bearing on the situation,

is reviewed in the following paragraphs.

Canadian Participation Through Provincial

Corporation and Syncrude Directorship

As a matter of policy the agreement re

quires Syncrude to employ and buy within

the province to the maximum extent practi

cable. At least one director of Syncrude

must be a Canadian resident of Alberta.

This only confirms similar terms in the

approval of the oil sands plant issued by
the province in February of last year (see

June 1972 issue of Synthetic Fuels, p. 3-14),

Under the agreement the Province may ac

quire from 5 to 20 percent interest in the

project for cost plus interest at 8% and,

at its option, may sell all or part of its

interest to the people of Alberta. The

entity which will hold Alberta's share and

in which Albertans may purchase stock is

The Alberta Energy Company (AEC). The pipe

line will be 80% owned by the AEC with the

remaining 20% by Syncrude. The power plant

will be 50% owned by the AEC. Shares in the

Alberta Energy Company will be offered in

1974 preferentially to Alberta residents

and then to other Canadians. The $50 to

$75 million worth of shares in the AEC to

be offered will be matched by the government

of Alberta to retain 50% ownership. No

single holding of these shares may exceed

2% of the total .

Royalty Provisions

Crown royalty is set at 50% of the excess

of gross revenue over expenses before

income taxes. For purposes of computing this

profit figure, usual direct operating costs

are allowed as well as straight line depre

ciation of capital, an 8% percent per annum

interest on construction costs up to

$90,000,000, and 8% per annum of 75% of aver

age capital employed in lieu of any actual

interest paid. Capital costs committed

before the fifth anniversary of the start of

production will be depreciated on a straight

line basis over 20 years starting on the

fifth anniversary of the start of production.

Capital costs incurred subsequently will be

depreciated from the date they are incurred

to the 25th anniversary of the start of pro

duction. Losses may be carried forward. At

any time after the fifth anniversary of the

start of production Alberta may change the

basis of royalty to 7-1/2% of gross production.

Having once done so, the Province may never

change back to the 50% of net basis. The de

tailed mechanics of royalty payment will be

governed by the "Accounting
Manual"

which

will be a part of the "Definitive
Agreement"

for the Syncrude project.

Foster Economic Consultants Ltd., using cost

figures furnished by Syncrude and their own

admittedly pessimistic forecast of future

crude prices prepared an estimate of Alberta's

share of the profits from the Syncrude Pro

ject. This along with their comments on the

principal risk areas in the project are re

produced in the appendix beginning on page

A- 79. Their calculation provides a clear

illustration of the royalty provisions of the

agreement. Using the figures they give, the

discounted cash flow rate of return to Syn

crude before any income taxes is calculated

to be 4%. Foster's projection of crude price

which was made before the outbreak of war in

the Middle East starts with $4.85 per barrel

in 1978. If Foster's estimated crude prices

are increased 50% and 100% the DCFROR's before

income taxes become 10% and 14% respectively.

Assuming that the cost figures used are

reasonable, it appears that Syncrude is relying

heavily on an increasing spread between crude

prices and production costs to make the pro

ject financially attractive. Federal income

tax treatment of the royalty payments to

Alberta will be clarified in a ruling by
Ottawa which was originally to have been made

on November 16 but which has now been post

poned until December 16 of this year.
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Effect of Governmental Actions

By Canadian tradition, royalty on mineral

production on Crown lands has been paid to

the provinces. Early in September the fed

eral National Energy Board imposed an ex

port tax on Canadian crude leaving the coun

try of $0.40 per barrel. This represented

a departure from past practice and caused

considerable stir in Alberta. In October

the amount of the tax was raised to $1.90
per barrel, effective December 1, 1973.

Ottawa's apparent intention was to equalize

the Chicago price of Canadian Crude with

rapidly rising prices for Venezuelan and

other non-North American crudes without

penalizing Canadian consumers. No exception

has as yet been made for synthetic crude

oil nor is any indicated by the National

Energy Board although the Syncrude group
has stated their need for such relief. The

letter agreement clearly states that it is

subject to the condition "that the Federal

Government does not regulate directly or

indirectly the prices of synthetic crude oil

below the levels attainable in a free inter

national
market."

It is difficult to en

vision how this condition can be satisfied.

Premier Lougheed of Alberta has said in

response to the imposition of the federal

export tax that he will change the basis

of the provincial royalty from actual sale

price of the crude to a deemed world price

for crude oil. The royalty would thus float

with fluctuating crude prices. The imple

mentation of this change in royalty requires

legislation to repeal the revenue plan of

July 1972 and replace it with the new regu

lations. This will be accomplished at the

end of 1973 or as soon thereafter as the

necessary legislation can be enacted. It

is presently unclear as to whether the new

legislation would change the royalty formula

for GCOS, but there are no indications that

it would not. In that the proposed royalty

formula for the Syncrude Project is based on

profit it might be allowed to stand although

this is less than certain.

Since the attractiveness of the venture

is apparently dependent on a widening spread

between the U.S. crude price and production

costs, the project will not be successful

if the Canadian Federal Government whittles

away at the increasing spread with an export

tax. Canadian journals have voiced specula

tion that the actual intent of the export tax

is to facilitate nationalization of the Al

berta tar sands. This concept is lent cre

dence by the obvious lack of cooperation and

candor between the Provincial and Federal

agencies involved. The British North America

Act confers exclusive resources powers upon

the Provinces with several important ex

ceptions, one of which, Section 92, Subsection

IOC follows:

"Such works as, although wholly situated

within the province, are before or after their

execution declared by the Parliament of Canada

to be for the general advantage of Canada or

for the advantage of two or more of the

provinces.
"

Application of this subsection in the past

has been to declare railways, canals and grain

elevators under federal jurisdiction. If

applied to the tar sands, ownership of the re

source would remain with Alberta but the

federal government would take sole charge of

their development and the overall manner of

their use. This would require an act of both

houses of Parliament. With ownership, Alberta

might retain some power in setting royalty

levels. Feelings in both Alberta and eastern

Canada are running high. Meanwhile, federal

Energy Minister Donald McDonald has firmly
denied any intention on the part of the govern

ment to invoke this Act or by any other means

to take control of the oil sands from Alberta.

Syncrude Continues With Efforts Pespi te

Uncertainties

An $891 ,000 contract for construction of a

500-man construction camp and mining equipment

warehouse has been awarded to ATC0 Ltd. of

Calgary. The camp is to be in place by the

end of this year.

Permits were granted to Syncrude by Alberta's

Department of the Environment on November 6

under the Clean Air and Clean Water acts.

Under terms of these permits, Syncrude must

recover 95% of the sulfur entering the plant

and the stack must be 600 feet tall. Half-

hour ground level concentrations in micro

grams per cubic meter must not exceed 525

for S02 or 400 for oxides of nitrogen. Parti

culates emmitted must not be more than 0.2

CAMERON ENGINEERS
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pounds per 1000 pounds of gaseous effluent.

Despite a great many uncertainties intro

duced by the lack of a clear tax and royalty

policy, Syncrude gives every appearance of

moving forward toward a point of no return.

At present, however, the political environ

ment under which it will proceed can only
be labeled cloudy.

# # # #

GCOS PRODUCTION INCREASE APPLICATION

RECEIVES ERCB APPROVAL RECOMMENDATION

The application by Great Canadian Oil

Sands seeking authorization to increase

their annual production from 16,425,000

barrels (45,000 BPCD) to 23,725,000 barrels

(65,000 BPCD) has finally been resolved by
the ERCB with their issuance on November 20

of ERCB Report 73-N-OG recommending approval

of the application. The GCOS application

and the subsequent Board hearing thereon

were described in the March 1973 issue of

Synthetic Fuels (p. 3-5). The Form of Ap
proval recommended by the Board is repro

duced in the Appendix beginning on page

A-85. Formal approval is expected by the

Lieutenant Governor in Council by the end

of the year.

The Board reached its decision on the

application on June 18 but its release was

withheld until November awaiting confirma

tion of the Board's findings and

dations on environmental matters

Department of Environment. This

with others discussed later, points to the

increasing concern of the Board on environ

mental matters.

recommen-

by the

fact, along

Reviewed in the following paragraphs are

the significant points covered by the Board's

report. Before proceeding to that review,

however, it is considered appropriate to note

the effect this approval will have on GCOS

operations during 1974.

During the calendar year 1972, GCOS over

produced (in excess of allowable plus carry

over underproduction from prior years) by
the equivalent of 1,500 BPCD which consti

tuted a debit to 1973 production. Thus for

this year, GCOS had an allowable of 43,500

BPCD (45,000 less 1,500). During the first

nine months of 1973 GCOS actually produced

47,985 BPCD. Assuming that this same produc

tion average can be sustained for the full

year (a high probability), GCOS would enter

1974 with a further debit of 4,485 BPCD

(47,985 less 43,500) which, absent the ap-^
proval, would have permitted them (theoreti

cally) to produce only 40,515 BPCD (45,000

less 4,485) in 1974. The approval will per

mit the plant to operate at 60,515 BPCD

(65,000 less 4,485) without violation of their

production authorization. GCOS has indicated

that production contemplated in 1974 would

average 59,000 BPCD.

Mine &_ Plant Operational Changes Noted

Only modest additions to the mining and

conveying equipment are planned by GCOS to

meet their new production allowable; however,

GCOS has taken steps to increase the minable

reserves to support the operation by:

. Subleasing a portion of lease No. 17 from

the Syncrude group containing approximately

100 million barrels of bitumen. The area

subleased is shown in Figure 1.

. Acquiring an exemption from section 1 (a)
of the regulations under the Quarry Regula

tion Act permitting an arrangement with

Standard Oil of BC for maximizing mining

recovery in the common boundary area.

(See Figure 1 . )

Reflecting the concern of the Board that

GCOS will only realize a mining recovery of

80% on lease 86, continues to consider as re

ject, oil sands containing less than 8%

bitumen by weight and limits mining to areas

where the overburden-to-pay ratio is 1.0 or

less, GCOS is being expressly required to

obtain approval of a detailed mining plan for

each year in advance. This requirement,

however, merely formalizes a common practice

in recent years.

GCOS does not require modifications to the

extraction plant for the higher level of pro

duction. The upgrading operation will require

only the addition of a stripping tower to

treat the extracted bitumen prior to delivery
to the delayed cokers. Light ends recovered

in the stripper would presumably be delivered

directly to the Unifiners thereby reducing
the load on the cokers which are claimed to
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have the least excess capacity of any system

in the plant. A flow sheet depicting stream

flows at the 65,000 BPCD rate in the extrac

tion and upgrading areas is shown in Figure

2.

One problem noted by the Board is the

increase in the quantity of stockpiled

(unused) coke under the expanded operation

while natural gas demand increases almost

proportionally from 16.5 MM SCFD at 45,000

BPCD to 22 MM SCFD at 65,000 BPCD. No

market for the excess coke has been located

and it must thus be viewed as an unused

energy source. The overall energy balance
for the 65,000 BPCD production rate is in

dicated in Table 1 and points to the fact

that energy unused in the form of coke is

slightly in excess of that required in the

form of natural gas. As a consequence, the

Board is requiring GCOS to submit a study
to the Board by June 30, 1974 regarding
the feasibility of using coke to replace

that portion of natural gas used for fuel

which is 43% (9.5 billion Btu/CD) of the
total natural gas requirement, the balance

being used as hydrogen plant raw material.

If such were feasible, the overall energy

efficiency of the plant as measured by the

percent of input energy represented by the

synthetic crude product would increase from

58.9 to 59.8.

While noting with some concern the reduced

mining recovery being experienced by GCOS in

their mining operations over the recovery

estimated in 1963 at the time of their ori

ginal application, the Board commended the

company for achieving recoveries in excess

of estimates in the extraction and upgrading

areas. Table 2 indicates the comparable

recovery efficiencies by processing step

and cumulatively. Note that GCOS is cumula

tively recovering 2% more than originally

estimated even with the reduced mining

recovery.

Environmental Concerns Emphasized In Report

The delay in release of the report, occa

sioned by the Department of Environment re

view noted earlier, can fairly be assessed as

a sign of less than complete agreement between

the Board and the Department on such matters.

The fact that not one aspect of the Board's

report was altered since its preparation in
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TABLE 1

ENERGY BALANCE*

MINING, EXTRACTION AND UPGRADING STAGES

(INCLUDING THE POWER PLANT)

Energy
(10 BTU per calendar day) Per Cent

Input Streams

Oil Sands

Natural Gas

Output Streams

Synthetic Crude Oil

Diesel Fuel

Excess Coke

Sulfur

Process Steam, Electric

Energy and Losses

*Based on a production rate of 65,000 barrels of

synthetic crude oil per day.

615.2

21.8

637.0

374..8

3..4

22..5

3.,1

233..2

637.0

96.6

3.4

100.0

58.9

0.5

3.5

0.5

36.6

100.0

June suggests that the Board is capable of

prevailing in its views. We consider this

to be an encouraging indication in that the

Board has consistently manifested a will

ingness to temper environmental concerns

with economic and technical realities.

Nonetheless the emphasis placed on these

concerns by the Board in the report and

in the number of terms and conditions re

lating to such in the Form of Approval

should be taken as clear evidence that oil

sands operators must put forth maximum

effort in these areas.

Sulfur recovery and emission control clearly

represent the greatest of the environmental

concerns followed closely by particulate
emmissions. GCOS had been operating under

Air Pollution Approval 365-P-508 which was

being revised by the Board and the Depart

ment at the time GCOS submitted its applica

tion. That approval permitted ground level

SO2 concentrations of 0.40 ppm (equivalent
to 354 LT/D of SO2 at 700F from the power

plant stack and 44 LT/D of SO2 at 1000F
from the sulfur plant incinerator stack).

Particulate emissions were restricted to

TABLE 2

RECOVERY EFFICIENCIES - WEIGHT PERCENT

(Based on total crude bitumen in place)

Step Recovery (%)
1963 1973

89 80

Description

Plant feed

Cumulative

Recovery (%)

Mining

1963 1973

89 80

Extraction and

Froth Treatment 85 90 Crude bitumen 76 72

Upgrading 60 65 Synthetic

crude oil

45 47
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0.85 lbs. per 1000 lbs. of effluent, ad

justed to 50% excesss air in POC. The

Department now requires that ambient SO2
concentrations not exceed 0.17 ppm on a

1-hour cycle or 0.2 ppm on a 1/2-hour cycle.

The particulate matter standard for GCOS

now rests at 0.2 lbs. per 1000 lbs. of

effluent (50% excess air).

With regard to the effect of the new stand

ards and the increased production rate on

the power plant stack emissions the Board

noted a discrepancy in the prior SO2 measure

ments in the stack as compared to the amount

of sulfur (5.75%) in the coke fed to the

burner, the SO? measurement being consistent

ly lower by 50%. The Board recommended that

GCOS be permitted to emit 300 LT/D of SO2
from the stack at

550

F minimum temperature.

This quantity corresponds directly to the

burning of 2900 ST/D of 5.75% sulfur coke

at the 65,000 BPCD production rate. This

recommendation is based on the fact that

no technically feasible method for power

plant stack clean-up is available. GCOS

is required to resolve the discrepancy in

stack measurements vs. sulfur input and

report to the Board by March 31, 1974.

As to the SO2 emissions from the sulfur

plant, it is clear that this is controlled

by the sulfur recovery efficiency of the

Claus plant. The Board noted that, on the

basis of guidelines for sulfur recovery

efficiencies for gas plants as promulgated

in 1971, the GCOS sulfur train should

consist of a 3-stage Claus unit. This

requirement is based on a
"favorable"

gas

quality and 400 LT/D of sulfur into the

sulfur recovery plant in accordance with

Table 3. In contrast to the Board's judge

ment that the acid gas quality is "favorable",
GCOS views it as "unfavorable"; a similar

disagreement existed in the Syncrude approval

discussed elsewhere in this issue. In the

Board's view, the addition of a third stage

to the GCOS Claus system would cost $500

thousand and increase operating costs by
$40 thousand per year. Thus, coupled with

the GCOS experience of being able to market

less than 10% of its sulfur, the Board will

not require GCOS to undertake the addition

of the third stage. Instead, the Board has

imposed a minimum sulfur recovery efficiency
of 94% after December 31, 1974 and recom

mended that a license under the Clean Air Act

be issued permitting a maximum emission of

48 LT/D of S02- Based on the substantial im

provement in the recovery efficiency of the

sulfur plant over the past several years, the

Board apparently does not believe this to be

an unreasonable demand. The theoretical maxi

mum recovery efficiency is 95.5%. Thus the

Board is waiving the sulfur guidelines for

GCOS which they view as requiring a 96%

recovery efficiency.

The Board concluded

to operate within the

level SO

maximum

that GCOS would be able

new standards for ground

2 standards based on the recommended

emission rates. The question of a

cumulative effect on ground level concentra

tions with proposed plants was left to be re

solved when the situation could be better

assessed.

TABLE 3

MINIMUM SULFUR RECOVERY EFFICIENCY GUIDELINES

(From ERCB IL 71-29)

(Inlet rate LT/D)

1000 to 4000

400 to 1000

100 to 400

10 to 100

Process Requirements

Stack clean-up required

Minimal stack clean-up or

equivalent process

Minimum of 3 stage Claus

plant or equivalent process

Minimum of 2 stage Claus

plant or equivalent process

Required Recovery Efficiency
for Various Acid Gas Qualities

Favorable Average Unfavorable

98-99

96-98

94-96

93-94

98-99

95-98

93-95

92-93

97-99

94-97

92-94

90-92
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As to particulate emissions, the Board

must succumb to the published standards of

the Department. GCOS must thus comply with

the 0.2 lbs. standard notwithstanding the

substantial expenditures which they testi

fied would be required to comply with the

new standard.

Other matters considered by the Board were

land reclamation and water pollution effects

of the production increase. In both in

stances the Board accepted the plans of

GCOS but did require that a long term land

reclamation plan be submitted for review

by both the Board and the Department.

Production Increase Qualifies Under Life

Index Criteria of Oil Sands Policy -

Royal ty Yet To Be Resolved

With a minimum of discussion, the Board

accepted the GCOS contention that the pro

duction increase would qualify under the

Life Index Criteria of the 1968 Oil Sands

Policy of the Province. The critical life

index range of 12-13 years for conventional

petroleum would be reached by this year or

next, in the Board's view. The Oil Sands

Policy permits essentially unlimited syn

thetic crude production when the life index

is in this range so long as conventional

production is not in danger of being dis

placed in the market place by synthetic

crude.

Notable by the absence in the report

of any reference to a revised royalty

schedule for GCOS, the economic viability

of the plant remains uncertain. Although

GCOS has indicated that they could operate

profitably at 55,000 BPCD production with,

no doubt, concurrent price increases, GCOS

has, in fact, been receiving higher prices

over the last two quarters for its production.

Unfortunately, operating at a profit is not

synonymous with economic viability and we

remain convinced that some royalty altera

tion will be required
-- similar to Syncrude

or otherwise
-- before GCOS can point to

success on the financial page.

# # # #
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ENVIRONMENT

SYNCRUDE PUBLISHES THREE ENVIRONMENTAL

MONOGRAPHS CONCERNING LEASE 17

Syncrude Canada, Ltd. has released three

monographs describing various ecological

aspects of Bituminous Sands Lease No. 17

where the company plans to locate a 125,000

BPCD oil sands plant. Identified as Environ

mental Research Monographs (ERM), the publi

cations released to date are titled:

. The Habitat of Syncrude Tar Sands Lease

No. 17:

Term 1973-1)

. Beaver Creek: An Ecological Baseline

Survey
(ERM 1973-2)

. Migratory Waterfowl and the Syncrude Tar

Sands Lease: A Report

TERM~1973-3)

A fourth study entitled: Syncrude Lease

No. 17: An Archaeological Survey is scheduled

for release before the end of the year.

Syncrude hired Renewable Resources Con

sulting Services Limited of Edmonton to

prepare the studies and announced a policy

of making the reports available to govern

ment agencies, the scientific community, and

citizens of Alberta having an interest in

oil sands resource management as related to

ecological values.

The last two of the above-listed reports

addressed the impact of the proposed oil

sands plant on the ecological elements studied.

In the first report, the effect of the pro

posed development on the fish in Beaver Creek

was concluded to be minimal. One recommen

dation, however, was to construct a reten

tion pond and dam downstream of the mining

area (between the mine and the Athabasca

River) to preclude the use of the upper

reaches of the creek as a spawning and rearing

area by Artie grayling, as now occurs.

Beaver Creek runs NNW through the lease

to the Athabasca River, roughly bisecting

the proposed mining area.

The study on water fowl in the lease area

concluded that a potential problem could

arise due to

which will be

report noted

able in this

Mallards are

cleaning but

due to a loss

their system

feathers (ins

ducks using the tailing pond

contaminated with oil. The

that scaup were far more
vulner-

regard than were mallards.

capable of recovering after

the scaup do not live, apparently

of buoyancy and inability of

to compensate for loss of

ulation).

It was further noted that, although water

fowl population in the area was substantial,

some evidence indicated that the waterfowl

avoided the existing GCOS tailings disposal

pond. Only two oiled ducks (loons) have

been noted at the pond in five years ac

cording to a GCOS official interviewed for

the study. The report concluded by re

commending mitigating measures such as peri

odic firing of carbide cannons to discourage

landings and improving the attractiveness of

non-polluted water bodies to encourage the

waterfowl to discriminate in favor of the

latter.

# # # #
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LAND

USGS DELINEATES KNOWN COAL LEASING AREA
IN POWDER RIVER BASIN

The U. S. Geological Survey recently com

pleted its classification of Federal lands
in the Powder River Basin of Wyoming. Ef

fective as of May 25, 1973 the Powder River

Basin known coal leasing area was estab

lished as subject to the competitive coal

leasing provisions of the Mineral Leasing
Act of 1920, as amended (20 U.S.C. 201).

A plat showing the boundaries of the

known coal leasing area is reproduced as

Figure 1 on page 4-2. The total area sub

ject to lease within this area is approxi

mately 3,951 ,486 acres.

The effect of this action is that no

prospecting permits will be issued for

the known coal leasing area and that com

petitive coal leases will be issued only
at the discretion of the Secretary of

Interior.

# # # #

TURCOTT DESCRIBES FUTURE BLM LEASING POLICY

George L. Turcott, Associate Director

Bureau of Land Management, delivered a

speech before the Denver Coal Club on

September 11, 1973 in which he outlined

the procedures BLM would follow regarding

establishment of long term coal leasing
policies.

Turcott stated that the important elements

of minerals program management are inven

tory, planning, allocation, and rehabilita

tion. Presently, BLM is primarily con

cerned with the allocation of energy minerals

for which a new system called EMARS (for

Energy Minerals Allocation Recommendation

System) is being developed.

EMARS is a process for relating avail

ability of Federal coal deposits to national

and regional energy needs through a model

development technique. By this techni

que BLM will determine the size, timing,

location and rehabilitation potential

of future coal leases.

The first step of EMARS is to make a

quality-cost index classification of coal

resources. The BLM in cooperation with the

Geological Survey will classify coal de

posits according to their thickness, quality,

overburden depth, areal extent, potential

depth of deep mine operations, mineability,

and mining costs. This type of classifi

cation will be made both for federal coal

lands that have been leased and for those

to be offered for future leasing.

Next, national and regional energy demands

are being assessed through the many available

models and projections. Finally, the sus

ceptibility for rehabilitating mined areas

is being analyzed. Studies related to

revegetating spoils banks under

various physical, chemical and climatic con

ditions are currently being conducted in

Montana. Ground water will also be monitored

to establish what effect mining operations

will have upon it.

Once the needs for additional coal leases

are established by the EMARS procedure they
will be processed through the BLM land use

planning system with provisions for industry
nominations before lease sites are determined.

Turcott stated that areas will be considered

for leasing only where they are assured of

an adequate, specific rehabilitation tech

nology; where water quality and supply re

quirements can be met; and where transporta

tion and economic factors will promote prompt

utilization of the coal resource.

This pre-planning of reclamation require

ments is seen as one of the keys to making

specific sites available for coal leasing.

A specific rehabilitation objective will be

chosen from those available for the site

and then a determination of mining sequences,

and surface and water management requirements

will be made in order to meet that objective.

Also, costs of achieving that specific re

habilitation objective will be calculated.

By doing this before offering coal lands for

competitive leasing, all bidders will know

how they must perform, and everyone will be

able to see if rehabilitation ojectives are

being met.

CAMERON ENGINEERS 4-1



FIGURE 1

POWDER RIVER BASIN KNOWN COAL LEASING AREA

Tps. 32-58 N
,
Rs. 66-86 W, 6th P M., Wyoming

MONTANA

79 78 77 76 75

4-2 SYNTHETIC FUELS. DECEMBER. 1973



Once areas for leasing are identified,
5- to 10-year schedules for lease sales can

be prepared and reclamation procedures can

be pre-tested so that areas can be avoided

where rehabilitation would not be effective.
This long-term leasing program will allow

the Department of Interior to shift from an

ad hoc system of issuing coal leases to a

deliberate approach to meet national ob

jectives. Hopefully, a 5-year lease schedule

will be established by June 1974. Such an

approach to leasing will allow industry to

perform advance planning.

This long-term approach to coal leasing
is in line with the policy Secretary Morton

announced in February of this year. (Please
refer to page 4-24 of the March 1973 issue

of Synthetic Fuels for a discussion of that

policy). An additional stipulation of

Morton's announced coal leasing policy was

the preparation of an environmental impact

statement on leasing as required by NEPA.

This environmental impact statement is in

preparation and a draft statement is scheduled

for submission to CEQ in the near future.

This statement is expected to present in

general terms the environmental results of

the coal program, but it is not intended

to negate entirely the need for impact

statements on a regional basis, or for in

dividual leases in some instances. In

particular, the statement will not, according

to Turcott, eliminate the need to prepare

environmental impact statements on major

Federal rights-of-way or permits necessary

to develop private coal resources.

Turcott pointed out that past experience

with NEPA indicates that lead times of one

to several years are necessary for Federal

actions in order to complete required en

vironmental analyses and to prepare en

vironmental impact statements. For this

reason, it will be important for companies

to establish an early relationship with BLM

and other Federal agencies so that contract

commitments can be met.

Medicine Bow Mine Affected

One of the first projects to be affected

by the new BLM policies is the proposed

opening of Medicine Bow Coal Company's three

million ton per year mine near Seminoe

Reservoir in Carbon County, Wyoming near

Hanna.

Although initial operation would be on fee

lands, the mine would eventually disturb an

estimated 4,000 acres of which 1,200 acres

would be national resource lands which are

intermingled with the private fee land.

These 1,200 acres are covered by a yet to be

issued competitive coal lease, W-25807. In

order to begin operation of this mine,

right-of-way permits across national resource

lands for the necessary power line, access

road and rail spur must be obtained from BLM.

In July, the BLM office in Rawlins completed

an Environmental Analysis Report for the

proposed action of granting rights-of-way for

a road and powerline to the Medicine Bow Coal

Company Mine. In this report BLM stated that

the approval of these rights-of-way would be,

in effect, approval of the mining operation

and would tend to commit BLM to favorable

action on subsequent rights-of-way involving
national resource lands as well as the leasing
of intermingled federal coal lands. Because

of this close relationship between the granting

of rights-of-way and the mining operation, BLM

attempted to assess the overall impact of

the entire mining operation in its report.

The report in a superficial way assessed

the impact of the proposed mining operation

and proposed mitigating stipulations which

should be followed by Medicine Bow. It

then concluded that if certain mitigating

stipulations were followed, then the

granting of the necessary right-of-way per

mits and issuance of the federal coal lease

would not be a major federal action signi

ficantly affecting the quality of the human

environment and an impact statement, as

provided by NEPA, was not required.

This report was submitted to the Washington

office of the Bureau of Land Management and

subsequently returned to the Rawlins office

in late October for a more comprehensive

analysis on resource information and a new

proposed alignment for a railroad spur to

the site. This restudy was to be completed

and resubmitted to the Washington office

within 30 days.

# # # #
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PAUL AVERITT CLARIFIES COAL RESERVE VALUES

Many different estimates for U.S. coal

reserves and their availability have been

cited by legislators and various authors.

Some of these estimates have been either

used out of context or inaccurately quoted.

Paul Averitt of the U.S. Geological Survey
was asked to clarify the reserves situation

and to give his estimate of the coal re

serves available for the rest of this century
at a meeting of the Denver Coal Club on

November 13, 1973. He responded as follows:

"The total coal in place to a depth of

6000 feet below the surface, determined

by mapping and by estimates in unmapped

areas, in beds at least 14 inches thick

for anthracite and bituminous coal and

at least 2-1/2 feet thick for subbitumi-

nous coal and lignite, is 3.2 trillion

tons.

"The coal in place with the same seam

restrictions to a depth of 3000 feet which
has been proven by mapping and explora

tion amounts to a little less than 1.6

trillion tons.

"Of this 1.6 trillion tons, only one-

fourth, or 400 billion tons, is within

reach of mining equipment and the econo

mics anticipated by the year 2000.

"Much of the 400 billion tons will be

lost in the mining operation and the

suggested value for recoverable coal avail

able to the end of the century is 250

billion tons.
"

The value of 3% used by some when compar

ing strippable coal reserves and total coal

reserves refers to the total coal in place.

If used to compare with recoverable coal, the

percentage is much greater.

Accepting Paul Averitt 's value of 250

billion tons how do coal reserves compare

with proven oil and gas reserves?

According to the AGA and API, the proven

reserves at the end of 1972 were 36.3

billion barrels of crude oil, 266 trillion

cubic feet of natural gas and 6.8 billion

barrels of natural gas liquids. Using

heating values of 22 MM Btu/ton for coal,

1000 Btu/cf for natural gas, 5.8 MM Btu/bbl

for crude oil and 4.6 MM Btu/bbl for NGL,
the resulting estimates are given in Table 1

TABLE 1

Proven Re serves of

Various Fuels

Fuel
1015

Btu

% of

Total

Coal 5500 91.7

Crude Oil 211 3.5

Natural gas 31 .5

liquids

Natural gas 266 4.3

6008 100.0

# # # #

UTAH COAL DESCRIBED IN A SERIES OF MONOGRAPHS

A series of three monographs on Utah coal

has been prepared by the Utah Geological

and Mineralogical Survey. Mongraph Series

No. 1 covers Southwestern Utah; No. 2 covers

Northern and Eastern Utah; and No. 3 covers

Central Utah as indicated on the map.
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The monographs are hard-bound and contain
a wealth of information on the geology of

the coal areas, descriptions of the coal

fields, reserves, mining conditions, coal

mineral ownership, coal mineral control

(leases), coal quality, water resources
and economic considerations. In addition,
Monograph No. 3 contains chapters on Paly-

nomorphs found in Utah coal and an economic

evaluation of Utah coal. The three volumes
were made possible by a grant from the
Environmental Protection Agency with match

ing funds from the State of Utah. The
volumes cost $20 each and are available fronv:

Utah Geological and Mineralogical Survey
103 Utah Geological Survey Building
University of Utah

Salt Lake City, Utah 84112

# # # #

STATE LEASING PROVIDES MAJOR ACTIVITY

Leasing activities over the last 3-month

period have been quite limited in all of the

western states with the exception of Wyoming.

This is due to suspension of Federal leasing
and in some cases state leasing as a result

of the Secretary of Interior's Order No.

2952. (See page 4-24 of the March issue

of this report for a discussion of that

order.)

Some of the transactions of note in Wyoming
include the assignment of state leases on

some 8,420 acres to Ark Land Co. and the

issuance of state leases for large acreages

to Denver Basin Resources, Robert David

and W. Wilson. The above mentioned trans

actions plus all the leasing activities

over the last 3-month period are listed

following for the states of Colorado,

Montana, North Dakota, New Mexico, Utah and

Wyoming.

# # # #

Name

Cooley Gravel Co,

Neil , Glenn G.

Saba, Phosy L.

Woodson, Fred C.

Eastern Associated

Properties Corp.

WESTERN COAL LAND ACTIVITIES

(State and Federal Lands Only)

Action

COLORADO

State lease issued

State lease terminated

State lease assignee

R. J. Hollberg, assignor

MONTANA

Fed. prospecting permit terminated

NEW MEXICO

State lease terminated

Acres County

740 Jefferson

13,542 Adams, Arapahoe

Morgan, Weld

411 Larimer

3,675 Dawson, Richland

1 ,881 San Juan

Armstrong, Dale

Fehr, E. M.

Kanawha & Hocking Coal

& Coke Co.

UTAH

State lease assignee

State lease assignee

Sonja McCormick, assignor

State lease assignee

427 Kane

1,313 Carbon

1 ,030 Carbon
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Name

Kaiser Steel Corp.

Peabody Coal Co.

Sanders, John F.

Stevenson, Mary Lee

Stevenson, Wm. A.

Tanner, Mel don J. , et al

Utah Power & Light

Utamex, Inc.

Ark Land Co,

Basil , Leslie R.

Cassell , Jane P.

Cassell , Merlin E.

Casta! dis, L. J.

Conn, B. N.

David R. W.

Denver Basin Resources

Ellis, R. E.

Energy Development Co.

FMC Corp.

Hanesworth, Mona M.

Hanesworth, R. Alan

Harris, C. Metal

Krider, M. A., et al

Leonard, J. R.

Lockhart, Marion

Meadow! ark Farms, Inc.

Pattison, W. H.

UTAH (Continued)

Action

Fed. lease application

State lease assignee

Malcolm N. McKinon, assignor

Fed. lease application

State lease terminated

State lease terminated

State lease issued

State lease assignee

Delcoal, Inc. & Rasmussen, assignors

State lease assignee

Noel Tanner, assignor

WYOMING

State lease assignee

Assignors: V. R. Volz

S. T. Coleman

F. R. Burkhardt

Leona Hagedorn

Rosita Trujillo

State lease issued

State lease issued

State lease issued

State lease issued

State lease issued

State lease issued

State lease terminated

State lease issued

State lease terminated

Fed. lease application

State lease issued

State lease issued

State lease issued

State lease issued

State lease issued

Fed. lease application

Fed. Competitive lease application

Fed. lease application

Acres County

440 Carbon

120 Emery

5,300 San Pete

3,851 Carbon, Emery

3,189 Carbon

640 Carbon

3,840 Kane, Garfield

12,136 Grand, Carbon

1,920

1,278

640

3,302

1,280

8,420

Lincoln, Johnson

Weston, Johnson

Johnson

Johnson

Johnson

1,280 Sweetwater

640 Sweetwater

640 Sweetwater

640 Sweetwater

640 Albany & Sweetwater

23,418 Sweetwater, Park,

Carbon, Goshen

14,066 Laramie

640 Sweetwater

2,560 Carbon

10,320 Sweetwater

1,280 Albany

1,920 Sweetwater

640 Sweetwater

640 Sweetwater

640 Sweetwater

44,897 Campbell

4,016 Campbell

45,278 Campbell
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Name

Peterson, R. L.

Petty, C. L., et al

Reibold, E. M.

Rose, Norma

Sailor, V. R. , et al

Sherman, J. M. , et al

Stutzman, L. et al

Tomlin, Fay E. , et al

Tomlin & Hanesworth

Wilson, W. M. & M. K.

Wold, Jane P.

Yonkoff & Wilson

Yonkoff & Hanesworth

WYOMING (Continued)

Action

State lease issued

State lease issued

State lease assignee

Wm. Wilson assignor

State lease issued

State lease issued

State lease issued

State lease issued

State lease terminated

State lease issued

State lease issued

State lease terminated

State lease issued

State lease terminated

Acres County

1,241 Sweetwater,

Campbell , Sheridan

640 Carbon

6 640 Lincoln

80 Johnson

3,205 Sweetwater, Lincoln

640 Sweetwater

640 Sweetwater

320 Sweetwater

320 Carbon

23,526 Sweetwater

5,840 Lincoln

640 Sweetwater

640 Sweetwater

LITTLE MISSOURI GRASSLANDS STUDY NEARS

COMPLETION

The Little Missouri Grasslands Study
is aimed at formulating a multiple land

use plan and supporting policies to guide

future agricultural and industrial growth

of a nine-county area of southwestern

North Dakota. It is being conducted by
North Dakota State University with assis

tance from local, state, and federal govern

ment agencies and private organizations.

The study is to be completed by the end

of 1973 at which time a final report will

be issued. The final report will contain

a recommended multiple land use plan and

sugggested policies for implementation.

The study outline was reviewed on page

4-33 of the September 1973 issue of

Synthetic Fuels. Since that time, three

additional interim reports have been pub

lished: Interim Report No. 3, "Conference

on the Future of Agriculture in Southwestern

North Dakota"; Interim Report No. 4,

"Conference on Recreation and Tourism in

Southwestern North Dakota"; and Interim

Report No. 5, "Conference on Mining and

Power Production in Southwestern North
Dakota."

Ultimately, a total of six interim reports

will be published in conjunction with the

study. The report titles are as follow:

. Little Missouri Grasslands Study - Intro

duction and Relationship to Other Studies

. Conference on Property and Mineral Rights

. Conference on the Future of Agriculture

in Southwestern North Dakota

. Conference on Recreation and Tourism in

Southwestern North Dakota

. Conference on Mining and Power Production

in Southwestern North Dakota

. Conference on Resources in Southwestern

North Dakota

The interim reports are available from:

Little Missouri Grasslands Study
North Dakota State University
Fargo, North Dakota

# # # #
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TECHNOLOGY

OCR ISSUES TWO REPORTS ON PROJECT GASOLINE

The contract between the Office of Coal

Research and Consolidation Coal Company
for Consol's coal liquefaction process,
known as the Consol Synthetic Fuel Process
or Project Gasoline, ended August 30, 1972
after nine years of life during which over

$20 million was spent by Consol.

During that period Consol designed a

pilot plant to process 20 tons of coal a

day to produce about 60 bbl/d synthetic

crude oil from highly caking Eastern bitu
minous coals. As prime contractor, Consol

subcontracted the engineering of the pilot

plant to C. W. Nofsinger Company and the

construction of the plant at Cresap, W. Va.
to Dravo Corporation. Nofsinger started
on the engineering in June 1964. Dravo

started construction in October 1965 and

completed it in May 1967. Operation of the

plant, by Consol, began with break-in during
November 1966; the plant was operated until

February 1970. It has been idle since then.

Consol prepared nine reports on the process

and plant during the contract period which

were issued by OCR. Other reports on the

process and plant issued by OCR were prepared

by Foster Wheeler Corp. (2 reports) Ralph M.

Parsons, Inc., Schroeder Associates, Chem

Systems, Inc., American Oil Company and

Hydrocarbon Research, Inc. (3 reports). The

latest Foster Wheeler report (1972) and the

final Consol report (1973) are reviewed in

this article.

The CSF Process

The Consol synthetic fuels process uses a

hydrogen-rich donor
"solvent"

which is
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The Foster Wheeler Report

The original intent in the pilot plant

was to remove practically all the solids

in a pressurized rotary precoat filter at

elevated temperature. The filtrate is

separated by distillation into recycle

solvent, synthetic crude oil and extract

streams. The extract is subjected to cata

lytic hydrogenation and separated by dis

tillation into solvent and synthetic crude

oil streams.

The solvent and recycle solvent are used

to extract coal by donating some of their

hydrogen content. The situation is analogous

to using tetralin, CloHi2> as the solvent

and letting each molecule donate 4H to the

coal resulting in the formation of naphtha

lene, C-ioH8- Tne naphthalene would then

be reconverted to tetralin by hydrogenation.

The filter provided for the pilot plant

gave many mechanical problems and was re

placed by hydroclones or liquid cyclones.

The hydroclones yielded an extract with

more solids and a residue with higher liquid

content than the filters. Both factors are

disadvantageous but the hydroclones achieved

continuous duty and the filter did not.

Other mechanical difficulties plagued the

plant and while the extraction section and

the extract hydrogenation sections were

each operated independently, integrated

operations were never achieved; however,

the product solvent from the latter was re

cycled to the extraction section so simula

ted combined operations were achieved and

the technical feasibility of the process

thus demonstrated.

Foster Wheeler Corp
port issued by OCR as

Report No. 70, dated

"Engineering Evaluati

Synthetic Fuel Proces

ated and reviewed is

developed based on th

Two conceptual plants

feeding 20,000 tons p

burgh seam coal . The

a low-sulfur fuel oil

plants and the indust

oration prepared a
re-

Research and Development

February 1972, entitled

on and Review of Consol
s."

The process
evalu-

one Foster Wheeler

e Consol experiences.

are considered, both

er day of dried Pitts-

principal product is

for use in utility

rial energy market.

The difference in the two plants, or cases,

is the system used to produce hydrogen which

is required to upgrade the coal extract.

One system utilizes the currently available

Lurgi solids gasifier and the other a con

ceptual version of the BCR BI-GAS process.

The latter can operate on the char as pro

duced in the CSF process but the former re

quires that the feed be pell eti zed or bri-

quetted. According to the report the Lurgi

feed is prepared by combining coal with char

which results in more feed than needed for

the required hydrogen production.

The feed and products from the plant are

given in Table 1. The same information from

the extraction section is given in Table 2

and from the extract hydrogenation section in

Table 3. The last two are based on hydrogen

from a BI-GAS plant.

The cost of the plant erected but without

contingency, contractor's fee or interest

during construction is $230 million using the

BI-GAS hydrogen process and $306 million with

the Lurgi. The hydrogen manufacturing plant

is the most expensive section in each case,

$66 million and $101 million, respectively.

Basic economic factors used

20-year average selling price

Coal cost, 35<t/MM Btu

Interest on debt, 7%

Return on investment, 11%

Debt-equity ratio, 65/35

Depreciation, 5% (20 years)
Income tax, 54%

to compute the

were:

CAMERON ENGINEERS 4-9



TABLE 1

Input

As Rec'd Coal

MF coal

Output

Net Gas

Naphtha

Fuel Oil

Ammonia

Sul fur

Ash

Foster Wh<

FEED &

2eler Report

PRODUCTS

CASE A: BI -GAS CASE B: LURGI

Thousand

Tons per day

Billion

Btu per day

Thousand

Tons per day

Billion

Btu per day

23.36

20.00 506

29.24

25.03 633

1.81

1.60

6.17

.13

.83

2.49

74.5

62.5

221.9

2.75

1.73

5.96

.13

1.09

3.16

138.8

67.9

214.3

13.03 358.9 13.82 421.0

TABLE 2

Foster Wheeler Report

EXTRACTION INPUT, OUTPUT AND ANALYSES, CASE A, HYDROGEN BY BI-GAS

INPUT M T/d Wt.%

MF Coal 20.00 97.5

Hydrogen .05 2.5

20.05 100.0

OUTPUT

L. Oil .14 0.7

Extract 10.71 53.5

Residue 5.21 25.9

Ash 2.64 13.2

HC Gases .26 1.3

Other 1.09 5.4

Analysis of Product Streams

Wt.% L.Oil Extr. Res. HC Gas Other

H 8.2 6.4 3.8 19.8 8.1

C 90.7 85.7 80.9 80.2 4.7

N .1 1.5 1.9

0 .1 4.6 5.8 62.1

s .9 1.8 7.6 25.1

Ash * *

20.05 100.0 100.0 100.0 100.0 100.0 100.0

*Analyses reported on ash-free basis

TABLE 3

Foster Wheeler Report

EXTRACTION HYDROGENATION INPUT, OUTPUT AND ANALYSES, CASE A

INPUT M T/d

10.42

Wt.%

90.6

Anailysis of Prodinet Streams

Extract Wt.% L.Oil HC Gas Fuel Oil Res. Other

Residue .44 3.8

Hydrogen .65

11 .51

5.6

100.0

H 14.5 21.3 11.0 6.8 10.9

C 85.3 78.7 88.0 90.4

OUTPUT N .1 .4 1.2 12.5

L. Oil

HC Gas

1.51

1.06

13.1

9.2
0 .3 .8 54.4

Fuel Oil 5.78 50.2 S .3 .8 22.2

Residue 2.17 18.8
Ash * ?

Ash

Other

.15

.85

1.3

7.4
99.9 100.0 100.0 100.0 100.0

11.52 100.0

*Analyses reported on ash-free basis
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The calculated selling price of fuels made

is $1 .0222/MM Btu for Case A when hydrogen

is made by BI-GAS and $1.0940/MM Btu when

hydrogen is made by the Lurgi process.

Comment

The Foster Wheeler report does not attempt

to optimize any of the process variables.

The price of low sulfur fuel oil resulting
from the process is higher than what oil

from petroleum was selling for in 1972 when

the report was prepared. Since then the

prices of coal, oil, labor, capital and

equipment have all increased, but the pro

ducts still do not appear to be competitive.

How much the selling price could be reduced

by optimization is speculativebut so is

the price of low sulfur fuel oil five years

from now when a commercial plant based on

the Consol concept could be in operation.

The Consolidation Coal Report

The Consol Final Report was issued by OCR

as Research and Development Report No. 39,
Volume V in April 1973 titled "Development

of CSF Coal Liquefaction
Process."

Bench scale and pilot plant extraction of

Pittsburgh seam coal were carried out in a

continuous manner with consistent kinetic

data, yield structure and operability. The

former was at a coal feed rate of 0.12 T/d

and the latter at 20 T/d. Continuous hydro

genation of the extract at both bench scale

size and pilot plant size was accomplished.

The former was done by Consol at a rate of

0.10 T/d and the latter was done by Hydro

carbon Research, Inc. at 3 T/d. The pilot

plant unit at Cresap had a capacity of 13

T/d of extract feed but inconsistent results

due to mechanical malfunctions rendered the

data useless for correlating with the other

two modes.

The use of zinc chloride as a hydrocracking
catalyst was partially developed by bench

scale work but abandoned in 1967 for lack

of funds. This American concept offers the

possibility of significant reductions in

the cost of manufacturing distillate fuels,

especially from Western coals.

The economics of a fuel oil plant based

on eastern deep coal were, at best, marginally

competitive with petroleum products when the

plant capacity was 40,000 to 60,000 bbl/d.

It was shown to be competitive only by taking

advantage of scale, with capacity increased

to 250,000 bbl/d, and by using low-cost

Western coal. By an appraisal made in 1972

the CSF process for making 0.2%S fuel oil

was comparable in cost with other processes

for making a similar product from coal.

However, it could not compete pricewise with

0.3%S imported fuel oil.

The report urges that the Cresap Pilot

Plant, as the only existing large-scale pilot

plant owned by OCR with the capability of

evaluating the production of low-sulfur fuel

oil from Eastern caking coals, be reactivated

and renovated as soon as possible so this

problem can be investigated.

# # # #

RESULTS OF COED OIL FILTRATION TESTS REPORTED

The results of filtration tests conducted

by FMC Corporation on oil produced by the

COED process were discussed in a paper pre

sented by Shoemann, Ford & Jones of FMC

at the Fourth Joint Chemical Engineering
Conference held in Vancouver, B.C., Septem

ber 12, 1973. The paper entitled "Pressuri

zed Rotary-Drum Precoat Filtration of COED

Oil From Coal", describes the operation of

the COED pilot plant filter in filtering
over 3,000 barrels of oil produced from three

types of coal .

Description of Filter System

The pilot plant filter system (shown in

Figure 1) includes an oil feed system, a

system for precoating the filter drum, the

filter, filtrate collection tanks and a heat

pressurizing nitrogen supply to provide the

filtration driving force.

The pilot plant filter is a drum two feet

in diameter and 13 inches wide with approxi

mately six square feet of filter area. The

drum is enclosed in a pressure vessel con

taining a doctor blade for cutting off the

collected solids. Electrical strip heaters

are attached to the exterior shell to main

tain the filter operating temperature. Ad

justable speed drives provide power for drum

rotation and doctor blade advancement. The

CAMERON ENGINEERS 4-11



TABLE 1*

FILTRATION OF COED OILS FROM COAL

Coal Type

Wyo.

Big Horn

Colo.

Bear

Period of 30

operation (weeks)
Oil filtered (bbls.) 1290

Viscosity of oil (cps)
200F 120
350F 5.0

Solids in feed (%) 6-17

Solids in 0.01-

fiUrate (%) 0.09

Highest filtration 9.5

rate (gal/hr/ft2)
Most consecutive 14

precoats

^Compiled from Schoemann's paper

90

19

3.6

9-11
0.03-

0.04

4.1

111.

No. 6

44

1800

140

7.5

3-9.5
0.01-

0.09

9.4

17

TABLE 2*

FILTRATION VARIABLES INVESTIGATED

VARIABLE

Filter Aid

Drum Speed

Doctor Blade Advance

Pressure Differential

Slurry Feed Solids

RANGE-OR VALUE

Six Grades

0.5-2.0 rev/mi n.

0.0-2.0 mil/min.

(0.0-4.0 mil/rev.)

12.0-28.0 psi

2.5-15.0 Wt.%

FILTER AID

LA
PRECOAT*

TANK

FIG. |

OIL FILTER SYSTEM

VENT

n

SURGE

TANK

BY- PASS RETURN

TO FEED TANK

FILTERED

OIL
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doctored solids are collected in a solids

receiver for periodic removal from the

pressurized zone.

Filter Preparation And Operation

During an initial filter start-up, the

unit is heated to process temperatures

through the use of the electrical strip
heaters and flow of hot nitrogen. The
drum is rotated at 2 rev./min. A chopped

asbestos/filter aid mixture (Johns-

Mansville Fibra-Flo) is added to the agi

tated precoat oil (previously filtered

oil). The precoat oil is circulated thru

the filter with oil flow regulated by level

control. This provides about a 1/16-inch

base coat layer on the filter surface.

This layer prevents filter aid penetration

and blinding of the filter wire cloth.

Next, filter aid is added to the precoat

oil in five-pound batches approximately
15 minutes apart to maintain a constant

concentration of about one percent. A

total of approximately 20 lbs. of filter

aid is used for a precoat. Precoat oil

temperature is controlled through cooling

water and steam coils in the precoat oil

tank. The differential pressure is ad

justed upward during precoating so that

at the completion of precoating it equals

the filtration differential pressure set

point. This is controlled by pressurizing

the nitrogen pressure controller at values

typically between 15 and 25 psi. The com

pleted precoat is 1 to 1-1/4 inches thick.

Before termination of precoating, the

doctor blade is advanced to smooth the

precoat and provide a uniform surface. The

doctor blade advance rate is set at the

desired speed and is advanced during the

change from precoat oil to unfiltered COED

oil circulation.

For filtration, the drum rotation is re

duced from 2 rpm to 0.5-1.5 rpm. Following
a sufficient interval, filtered oil is

sampled at the bottom of the filtrate re

ceiver and tested for solids content (de

fined as quinoline insoluble material).

If the test is satisfactory (less than 0.1

percent solids), filtered oil is valved to

the filtered oil storage tank; if not

satisfactory, filtered oil is recycled

until the solids content is less than 0.1

percent. Filtration of COED oil is continued

until the doctor blade reaches a limit switch

which stops the blade approximately 1/4-inch

from the drum surface. COED oil feed is then

stopped and preparations made for adding a new

percoat on the existing basecoat.

Test Results

Since the removal of solids from coal streams

has been a major obstacle to successful coal

liquefaction by previous investigators, the

results reported here are significant. How

ever, it should be noted that most of the

previous work on filtration of this type was

performed on hydrogenation products and this

work was on carbonization products. The re

cent attempts at the OCR plant at Cresap,

W. Va. were discouraging with filtration

finally abandoned in favor of hydroclones.

COED oils produced from three different types

of coal were filtered and a summary of the

physical characteristics and tests results for

each are given in Table 1. Table 2 lists the

filtration variables that were investigated.

Oil containing solids concentrations of 5.0

to 10.0 weight percent were filtered to less

than 0.1 percent at rates of 7 to 9 gal/hr/

sq. ft. Consecutive precoats up to a maximum

of 17 for a run on Illinois No. 6 coal were

obtained.

Comments

Apparently, FMC has successfully demonstrated

that oil produced by the COED process could be

filtered on a pilot plant scale and should be

adaptable to scale up to a commercial opera

tion. The removal of solids from oil produced

by a liquefaction process to small concentra

tions will allow such oil to be burned in tur

bines or will simplify catalytic hydrogena

tion to refined products, thus greatly in

creasing its market value.

Future Filter Program

The filter will be operated for the duration

of the COED pilot program. Future studies will

include increasing the filtration temperature

to the 375-400F range and the use of hydro-

treated product oil/COED pyrolysis oil blends.

Both approaches are aimed at increasing filtra

tion rates by reducing the viscosity of the

oil to be filtered.

# # # #
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NPC COAL TASK GROUP REPORT AVAILABLE

The Coal Task Group of the Other Energy
Resources Subcommittee of the National

Petroleum Council's Committee on U. S.

Energy Outlook has now released its report,
"U.S. Energy Outlook, Coal

Availability."

Previously, the full report of the NPC

subcommittee was reviewed in the March 1973

issue of this report on page 1-1. Also,
the report of the oil shale task group was

reviewed in the September issue on page

2-10.

The coal task group report is available

at a cost of $18 from:

Director of Information

National Petroleum Council

1625 K Street, N.W.

Washington, D. C. 20006

Five topics are discussed in the report:

(1) demand for coal, (2) coal resources

(3) coal mining, (4) future coal supply

outlook, and (5) potential future coal

utilization.

Coal Demand

The task group has made estimates of

coal demand by market sector for the years

1975, 1980 and 1985. These estimates are

presented in Table 1 from the report and

the figures were projected for conventional

uses only; requirements for synthetics pro

duction were not included.

These domestic demand figures were derived

on the basis of a growth rate of 3.5 percent.

Electric utilities are expected to continue

to be the largest user of coal for conven

tional uses through 1985 as shown in Table

1.

Coal Resources

The report states that there are some

150 billion tons of recoverable coal of

which 105 billion are located underground

and 45 billion near the surface. These

have been firmly defined in formations of

comparable thickness and depth to those

being mined under current technological

conditions.

These 150 billion tons represent less than

5 percent of the 3.21 trillion tons of total

coal resources which are estimated by the U.S.

Geological Survey. Thus it is concluded that

the coal resources are quite adequate even at

maximum production growth rates. Less than

10 percent of the recoverable resources are

expected to be mined by 1985.

Coal Mining

The task group states that the future ability

of the coal industry to supply its overall

share of U.S. energy demand will depend on its

continued ability to produce coal from deep
mines in an efficient and economic manner.

This conclusion is reached in spite of the

fact that surface mining requires less in

vestment and operating costs and is also not

subject to the health and safety problems

associated with deep mining. However, it is

subject to increasingly stringent environ

mental requirements.

Future Coal Supply Outlook

Future coal supply was estimated for three

cases: Case 1 represents a 5 percent rate of

growth for domestic uses and an overall growth

rate of 6.7 percent when exports and synthetic

markets are included; Case I I/I 1 1 represents

a moderate growth rate of 4.5 percent overall;

and Case IV represents a minimum growth rate

of 3.0 percent for conventional domestic

markets and an overall growth rate of 3.6

percent when exports and synthetic fuels

markets are included.

The three cases of estimated development are

tabulated in Table 2 from the report.

The task group defined the following deter

mining factors which will affect the future

supply and consumption of coal.

. Developments in improved mining technology
must be substantially accelerated to offset

the severe impact of the Coal Mine Health

and Safety Act of 1969 on production

capacity.

. A program for rapid development of manpower,

both mine workers and mining engineers,

must be vigorously pursued.

4-14
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TABLE 1*

COAL DEMAND BY MARKET SECTOR

(Millions of Tons per Year)

1970 1975 1980 1985

Blast Furnaces

Foundries and Miscellaneous

Total Coking Coal

Resi denti al /Commerci al

Industrial

Electric Utilities

Total Domestic U.S.

Coking Coal Export

Electric Utility Export

Total Export

Total

*From Table 5, p. 13 of NPC Coal Task Group Report, "Coal
Availability1

86

10

102

10

no

10

116

10

96 112 120 126

10

91

322

7

87

415

5

84

525

3

80

654

519 621 734 863

56

15

76

16

94

17

120

18

71 92 111 138

590 713 845 1,001

TABLE 2*

TOTAL FUTURE COAL SUPPLY-CONVENTIONAL MARKET,
EXPORTS AND SYNTHETIC FUELS

Mil lions of Tons

Annual

Growth Rate
1970* 1975 1980

Case I

1985 (Percent)

Conventional Markets 519 662 852 1,093 5.0

Export 71 92 111 138 4.5

Synthetic Fuels

Gas

Liquids

0

0

0

0

48

12

232

107

-

Total 590 754 1,023 1,570 6.7

Cases II/III

Conventional Markets 519. 621 734 863 3.5

Export 71 92 111 138 4.5

Synthetic Fuels

Gas

Liquids

0

0

0

0

31 121

12

-

Total 590 713 876

Case IV

1,134 4.5

Conventional Markets 519 603 704 819 3.0

Export 71 92 111 138 4.5

Synthetic Fuels

Gas

Liquids

0

0

0

0

15

0

47

0

-

Total 590 695 830 1,004 3.6

*From Table 1, p. 8 of NPC Coal Task Group Report, "Coal Avai
lability"
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. To guarantee the transport of increasing
tonnages, the pool of railroad hopper

cars as well as the efficiency of car

utilization must be increased, and certain

locks must be improved in the river sys

tem to prevent major bottlenecks. To

keep U.S. export coals competitive, better

ways must be found to accommodate the

new larger sized coal carrying ships at

our ports, notably Hampton Roads, Virginia.

. Technology must be developed to permit use

of high-sulfur coal in power generation

without polluting the air. Alternate

processes should be pursued to fit the

widely varying needs of existing plants,

new and old, large and small. Desul-

furizing by liquefaction and by gasifica

tion, as well as by stack gas cleanup,

may all be required during the next 15

years. The present substantial research

programs in these areas should be further

expanded.

Potential Future Coal Utilization

The task group defines three uses for

which coal production will have to be

expanded through the period from the

present thru 1985. These three uses are:

(1) coal for power generation, (2) coal

for synthetic pipeline gas, and (3) coal

for synthetic liquid fuels.

Future use of coal for power generation

will heavily depend upon satisfactory re

solution of air pollution problems. For

the near term period this means develop
ment of satisfactory stack gas cleanup

systems, the use of low-sulfur fuels (in

cluding low-sulfur fuels produced from

coal), or the development of combined-

cycle power plants.

The Coal Task Group, in analyzing the

future potential of coal -based synthetic

pipeline gas, concluded that neither tech

nological considerations nor the adequacy of

supply of feedstocks would be major factors

affecting the growth of synthetic gas pro

duction. The buildup rate would, in fact,

be primarily influenced by economic or

other considerations.

The task group pointed out that the

Lurgi process is available today and that

other processes currently in the pilot

plant stage will become available during the

middle part of the period to 1985.

The task group developed a range of pro

spective buildup rates of synthetic gas pro

duction. Three cases were developed and de

fined as follows:

1. Case I: A maximum rate of buildup
under special conditions and appro

priate special policies.

2. Case II/III: A rapid but practical

buildup.

3. Case IV: Minimum rate of growth.

Table 3 reproduced from the report illu

strates the three cases of growth in synthe

tic gas production.

TABLE 3*

Installed Capacity of Synthetic Gas From Coal

(TCF per year - 90-percent Operating Factor)

Year Case I Case II/III Case IV

1976 0.08 0.08 -

1977 0.16 0.12 -

1978 0.28 0.16 -

1979 0.40 0.24 -

1980 0.56 0.36 0.18

1981 0.80 0.52 -

1982 1.12 0.68 -

1983 1.52 0.84 -

1984 2.00 1.08 -

1985 2.48 1.31 0.54

*From Table 33, p. 67 of NPC Coal Task Group
Report, "Coal

Availability"

The expected cost of such gas was estimated

at $.90-$1.10/MMbtu by the task group in its

initial appraisal. However, since that time

estimates of required investment and operating

costs has significantly increased so that the

estimates of gas cost will have to be revised

upward.

Coal For Syntheti c Liquid Fuels

The task group first points out that no

acceptable technology for liquefaction has

yet been proved. Therefore, the buildup
rate for a coal liquefaction industry is

necessarily dependent upon the rate at which

technology is developed.
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Nevertheless, the task group did give its
estimates as to the buildup rate of a coal

liquefaction industry. As with the coal

gasification estimates, Case I assumes maxi

mum incentive; Case II/III assumes a

moderate buildup; and Case IV assumes no in
centive (i.e. no commercial liquefaction

industry by 1985).

The task group's estimate as to the

buildup of a synthetic liquids industry
are presented in Table 4.

TABLE 4*

Buildup of Synthetic Liquids From Coal

(MB/D)

Year

1977

1978

1979

1980

1981

1982

1983

1984

1985

Case I

30

30

30

80

130

180

280

480

680

Case II/III Case IV

30

30

30

30

80

*From Table 39, p. 73 of NPC Coal Task

Group Report, "Coal
Availability"

The task group estimated the cost of pro

ducing synthetic crude oil from coal in

the range of $6.25 to $7. 50/Bbl depending
upon the coal source.

Capital Regui rement

As an indication of the enormous magni

tude of capital needed to finance such a

synthetic fuels industry Table 5 is pre

sented as taken from the report.

For Case I conditions it is estimated

that $14 billion will be needed to finance

synthetic gas and liquid plants and associ

ated mines through the year 1985. Even

under the more conservative conditions

represented by Case II/III some $5.4

billion will be required.

TABLE 5*

CUMULATIVE CAPITAL REQUIREMENTS FOR

COAL-BASED SYNTHETIC GAS

AND LIQUID PLANTS

(Millions of Dollars)

1970 1975 1980
'

1985

Case I

Synthetic Gas - 1,700 7,500

Plants!/

Synthetic Liquid 590 4,500

Plants!/

Associated Mine 387 2,030

Investment!/

Total - 2,677 14,030

Cases II/III

Synthetic Gas - 1,100 4,000

Plants

Synthetic Liquid - 590

Plants

Associated Mine 187 780

Investment

Total - 1,287

Case IV

5,370

Synthetic Gas 550 1 ,650

Plants

Synthetic Liquid - -

Plants

Associated Mine 108 280

Investment

Total 658 1,930

V Basis: $250 million per standard-size

plant

2/ Basis: $7,400 per B/D first 80,000 B/D;
$6,500 per B/D above initial

80,000 B/d

3/ Basis: $6.00 per annual ton of surface

mine capacity
*From Table 42, p. 75 of NPC Coal Task Group
Report, "Coal

Availability"
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MINIMIZING ENVIRONMENTAL

MINING DISCUSSED

DAMAGE IN STRIP

The Bureau of Mines

li mi nary report deali

techniques that will

damage. Preliminary
August 1973, is tailo
the upper Missouri Ri

Montana, and North an

title of the report i

niques to Minimize En

the Upper Missouri Ri

recently issued a pre-

ng with strip-mining

minimize environmental

Report 192, dated

red specifically to

ver area in Wyoming,
d South Dakota. The

s "Strip Mining Tech-

vironmental Damage in

ver Basin
States."

Author Franklin H. Persse reviews the

geologic setting of the Missouri Basin coal,

then summarizes the current land use,

temperature and precipitation data, and air

and water quality considerations. He dis

cusses environmental considerations to be

considered in the planning of mining, water

control, transmission lines and refuse

disposal .

With a variety of mining situations and

with new regulations on mining and reclama

tion going into effect, Persse sees many
opportunities to develop new mining techni

ques. He discusses overburden removal with

draglines which is currently the most popular

method. With the separate removal of top-

soil now required, however, he also discusses

the possibility of using other equipment,

either alone or in combination. For example,

he suggests using a bucket-wheel excavator

and shovel working in tandem for overburden

removal. The shovel would remove most of

the overburden and the wheel would remove

the top portion including the topsoil, over

reaching the shovel on both sides of the

pit and thereby casting topsoil on top of the

overburden deposited by the shovel. Several

other combinations are also suggested.

The author's summary and conclusions are

as follow:

"A fixed cost cannot be estimated for pro

tecting the environment in any area or region

because of the many variables in mining and

the differences of opinion as to what costs

should be charged to environmental protec

tion. Such costs, regardless of the distri

bution and accounting method, must be con

sidered a part of the total cost of pro

ducing coal or lignite, and must be paid by

the consumer. Therefore, to be competitive,

the mine operator must protect the environ

ment in the best possible way for the least

possible expenditure. Mining must be done

by methods that cause minimal damage so that

necessary repair is minimal. Mined-land

reclamation must be done both to satisfy man

datory requirements and to obtain public

acceptance. Such operations will be difficult

and costly in the beginning but should pay

out as a long-term investment. Correctly

charging such costs also will be difficult.

"Usual accounting procedure is that every

thing done to protect the environment be so

charged, but interpretations can be mis

leading. Many actions taken to protect the

environment can reduce costs elsewhere. Cur

tailing dust will extend machinery life.

Diverting and settling water to prevent pol

lution can prevent flood damage and improve

working conditions. Reclaiming the mined-

land suppresses dust, reduces the potential

of erosion, improves the appearance of the

mine, and retains mined land on the tax roll

for future use. All are beneficial to the

miner, his machinery, and the public. Thus,

accounting charges should be equitably ap

portioned on the basis of judgment and

benefits.

"The semi arid climate of the Upper Missouri

River basin necessitates suppression of dust

for the well-being of both men and machinery.

With a few exceptions, no changes in the

methods used to suppress dust were required

by the enactment of air pollution control

laws. Additional curtailment of airborne

particulate may be required at working places

for compliance with the Federal Coal Mine

Health and Safety regulations. Dust generated

from the coal or lignite should constitute

little if any problem because of the high

moisture content, but the dry overburden may

cause limits to be exceeded. Mine employees

currently are wearing detectors to determine

if they are exposed to excessive amounts; that

is, more than 2 milligrams of particles 5

microns or less in size per cubic meter of

air.

"In the Upper Missouri River basin, pre

venting water pollution at coal and lignite

operations generally would include diverting

surface water from the working area by some

means that would not increase sedimentation

4-18
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or dissolved salts, testing all discharge

water for purity, measuring all water

entering and leaving the mine area, and con

structing a settling basin for mine water

and other water containing sediments that

is to flow into a watercourse. No acid

water would flow from the mining area, but

dissolved salts could be excessive. Should

such a condition occur, some method of pre

venting salt contamination or partial re

moval of the salt to reduce its concentra

tion would be necessary. Should washing
the coal or lignite at a preparation plant

be required, which seldom would happen in

this region, a closed system is recommended.

Costs will vary considerably for each

operation, and how much is chargeable to

environmental protection is optional. By
comparison, however, water pollution pre

vention would not be as costly as it would

be in areas where treatment of acid water

is required.

"Reclamation of the strip-mined land in

the Upper Missouri River basin will require

a greater annual expenditure than that for

preventing pollution of air or water. The

reclamation cost per million Btu of energy

recovered from the thick deposits (25 feet

or more) will be less than in other regions

of the Nation; however, incorporating land

reclamation with removal of overburden

so that material with the greatest poten

tial for establishing plant life becomes

the surface of the reclaimed spoil may

increase the total production cost 1 or

2 mills per million Btu. Such reclamation

techniques can be beneficial in other ways,

however, making possible faster release of

bonds, quicker restoration of the mined

land for other uses, and improved aesthetic

values. Similar benefits also may be

realized by mulching, fertilizing, and

irrigating.

"Strip mining is a one-time productive

use of the land. Reclamation readies such

land for other productive uses, and the

responsibility is implicit to see that

productive use continues just as it would

if the land were never
mined."

# # # #

ESSO PATENTS TWO REACTOR DESIGNS FOR USE

AS COKE GASIFIERS

Esso Research and Engineering Company re

cently obtained U.S. Patents 3,752,658 and

3,759,676 for the design of two reactors

suitable for gasifying excess coke from

conventional fluid cokers. The gas produced

would be fuel gas, a mixture of H2 and CO.

Each of these reactors is said to be easy

to operate, each has a minimum of transfer

lines, and, in each, the design prevents

oxygen from being accidentally admitted into

zones where explosions could occur.

U. S. Patent 3,752,658

Fuel gas is produced from coke by a two-

stage, single-vessel process wherein cold

coke is injected into a low- temperature zone

where it reacts with oxygen. The resultant

gases, along with steam, are contacted in a

high-temperature zone with hot coke to pro

duce fuel gas.

Figure 1 depicts the process, illustrating
how the single vessel gasifier reactor opera

tes in conjunction with a conventional fluid

coker.

U. S. Patent 3,759,676

In this single- vessel coke gasifier re

actor, coke to be gasified is fluidized with

steam and is injected into an intermediate

heat transfer zone, which is a lift pipe.

The cold coke is heated by the hot gases

emanating from a lower gasifying zone, the

coke being heated to about 1050F. The hot

gases cool to about 1050F.

Coke and lift gas are separated in an upper

disengaging zone. Preheated coke is then

fed into the lower gasifying zone at a rate

easily controlled by a slide valve in a

transfer line.

The lower gasifying zone is a fluidized

bed of hot coke particles suspended in oxygen

and steam. The temperature of the bed is

controlled at 1800F by varying the amounts

of combustion oxygen admitted (which supports
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the exothermic reaction C + O2 ^=^

CO2 + 94,052 calories) or the amount of

steam admitted (which supports the endo-

thermic reaction (C + H?0 ==^ H? + CO -

31,382 calories).

Figure 2 depicts the design of this

gasifier vessel .

# # # #

CONSOL PATENTS VARIATION OF SOLVENT

EXTRACTION PROCESS

Consolidation Coal Co. has been assigned

U.S. Patent 3,748,254, "Conversion of Coal

by Solvent Extraction", which discloses a

method of utilizing the reject stream of

hydrocarbonaceous material produced by sol

vent extraction processes.

In the described process coal is partially
converted by solvent extraction to a mixture

of extract, solvent and undissolved carbon

aceous residue. The mixture is separated

into a low solids-containing fraction and

a high solids-containing fraction. The

composition of the latter is adjusted so

that its admixture of solids, extract and

solvent is such as to make it pellitizable.

Pellets are formed from the pellitizable

composition, preferrably in a rotary drum

kiln, then hardened in an induration zone

by means of water sprays. The indurated

pellets may then serve either as solid fuel

or as a source of carbon in carbon-steam

reactions.

PATENTED MODIFICATION TO BCR PROCESS ALLOWS

PRODUCTION OF LOW-SULFUR CHAR PRODUCT

U.S. Patent 3,746,522, assigned to the

U.S.A. describes a modification to the Bitu

minous Coal Research, Inc. coal gasification

process which allows production of low-sulfur

char product.

The usual flowsheet for the BCR coal gasi

fication process shows that all char is re

cycled to extinction, being burned in the

process to provide process heat. Patent

3,746,522 discloses that a portion of the

char product may be diverted to a fluidized

bed reactor where treatment with hydrogen-

bearing recycle gas accomplishes desulfuri

zation of the divered portion of char.

Diversion of a portion of the char has an

additional advantage in that it permits an

increase in the raw coal charge to the BCR

gasification process, which, in turn, results

in an overall increase in methane production.

Figure 1 is a drawing which shows how the

reactor, in which a fluidized bed of (diverted)
char is desulfurized, fits into the overall

BCR scheme of coal gasification.

# # # #

# # # #
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GOVERNMENT

SENATE APPROVES TOUGH RECLAMATION ACT

The U.S. Senate overwhelmingly approved

(82 to 8) a tough coal surface mining
reclamation act on October 9 which includes
an amendment by Sen. Mansfield banning
strip mining on millions of acres of home-

steaded land on which the federal govern

ment owns the mineral rights. The bill

(S.425) provides minimum federal standards

for mined-land reclamation which require

restoration to the approximate original

contour and vegetation.

Action in the House on a reclamation bill

has been postponed until at least the end

of January. On November 12, however, a

House Interior Subcommittee approved H.R.11500

which is quite similar to S.425 with the

exception that it stringently and specifi

cally outlines minimum performance standards.

Another difference is that H.R. 11500 does not

contain an equivalent of the Mansfield

Amendment. A detailed review of each

bill follows.

S.425, Surface Mining Reclamation Act of

1973

The bill was introduced January 18, 1973

by Senator Jackson and sponsored by Sena

tors Buckley, Mansfield, Metcalf and Moss.

Strip mining of coal on lands that can't

be reclaimed according to the terms of the

act and in national parks, refuges, scenic

areas and wild rivers is prohibited. With

in six months after enactment of the law the

Secretary of Interior will be responsible

for formulating regulations covering sur

face mining and reclamation operations for

coal. The regulations will set forth the

requirements a state must meet in developing
a state program to meet the requirements

of the act.

Under provisions of the act, an Office of

Surface Mining Reclamation and Enforcement

would be established within the Department

of Interior. The office would be headed

by a director appointed by the President

and would be responsible for establishing,

administering and monitoring various state

and federal programs relating to surface

mining and reclamation.

State Authority and Programs

Within 12 months after promulgation of the

federal regulations the states must establish

programs which provide for the effective

implementation, maintenance, and enforcement

of a permit system for regulation of surface

mining and reclamation operations for any

coal lands within the state. Following re

view by the Secretary of Interior and various

federal agencies and public review, the

Secretary of Interior shall, within four

months following submission of the state pro

grams, approve the state program if it meets

or exceeds the requirements of the act. If

disapproved, a sixty-day extension period is

provided for submission.

If a state fails to implement a state pro

gram within the allotted time, the Secretary
of Interior will have exclusive jurisdiction

for the regulation and control of strip

mining and reclamation within that state.

Provision is made for implementation of a

state program at some later date, if and

when the state program meets the require

ments of the Act.

For the 22-month period (plus any exten

sions) after the Act has been enacted and

before states are required to implement their

own programs, an interim permit system for

new or expanded (15+%) surface mining opera

tion will be in effect, and states may issue

interim permits in accordance with the

provisions of this act.

Minimum Requirements

Although the act does not specifically out

line every requirement which will be placed

on strip mining operations, it does establish

minimum requirements. Some of the more

important requirements follow:

. land must be returned to a condition at

least capable of supporting uses they were

capable of supporting prior to mining.

. approximate original contour must be

established.

. all highwalls, terraces, spoils and mined

surface areas must be stab! i zed and pro

tected from erosion.
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. topsoil must be segregated and used to

cover spoils.

. quality of surface and ground water must

be maintained.

Land Areas Unsuitable For Surface Mining

An area may be designated unsuitable for

all or certain types of surface mining
operations if:

. reclamation pursuant to the requirements

of the Act is not physically or economically
possible.

. surface mining operations or other major

uses in a particular area would be in

compatible with Federal, State, or local

plans to achieve essential governmental

objectives.

. the area is an area of critical environ

mental concern.

Mansfield Amendment

On October 8 the Senate approved by a

53 to 33 margin an amendment offered by
Majority Leader Mike Mansfield which pro

hibits surface mining of coal on all lands

where the surface is privately owned and the

coal is federally owned. The amendment

would have an enormous impact on western

coal development. Secretary of the Interior

Morton has urged the House Interior Com

mittee to drop the amendment stating that

"large coal deposits will be permanently

lost from national fuel supplies because

thick deposits close to the surface can

only be mined by surface
methods."

"In the eight states where coal is leased

by the Federal
government,"

Morton added,

"over 42 million acres of land would be

withdrawn from surface mining, representing

about 38 percent of all land where federally
owned coal is

found."

Table 1 shows the

impact the amendment would have on existing

federal leases in the Rocky Mountain and

Northern Great Plains region, according to

the U.S. Geological Survey.

Bill Has Other Controversial Provisions

"the approximate

with all highwall

sions
eliminated"

Carl Bagge, presi

Association, says

fectively prohibi

than 20 degrees.

on Environmental

prevent the surfa

of coal in Appala

West would be min

original contour of the land

s, spoil piles and
depres-

has also come under attack.

dent of the National Coal

the provision would ef-

t mining hillsides steeper

According to the Council

Quality, the provision would

ce mining of 1.9 billion tons

chia. The impact in the

imal .

The provision requiring restoration to

Another provision states that an area can

be designated unsuitable for all or certain

types of surface mining operations if it is an

area of "critical environmental
concern."

This definition, which was taken from the

Land Use and Planning bill passed by the

Senate in June, is so broad that it could

include just about any type of land. A mem

ber of the Senate Interior and Insular Af

fairs Committee concedes, "a state could pro

hibit all or some forms of surface mining
entirely."

H.R. 11 500 , Surface Mining Act

The basic provisions of this bill are simi

lar to S.425 with the exception that it

stringently and specifically outlines minimum

performance standards. A few of these are

listed following to serve as examples:

1. Surface mining operations are to be con

ducted so as to maximize the utilization

and conservation of the solid fuel re

source being recovered so that reaffecting

the land in the future through mining can

be minimized.

2. Reclamation operations are to be kept

current so that any one mined area will

be reclaimed within 6 months after being
mined.

3. Topsoil not replaced within 10 days must

be covered by quick growing plants or

other means to prevent erosion.

4. Responsibility of the operator for suc

cessful revegetation will be a period of

5_ full years after the last year of

augmented seeding, fertilizing, irriga

tion or other work to assure permanent

vegetative cover suitable to the area,

except in those areas or regions where
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TABLE 1

EFFECT OF "MANSFIELD
AMENDMENT"

TO S.425 ON FEDERAL COAL LEASES

IN ROCKY MOUNTAINS & NORTHERN GREAT PLAINS

Leased

Acres

Private

Surface

Ownership
Acres

Surface Minable Coal1 Reserves-MM Tons

State

Under

Federal

Lease

Under

Private

Ownership

Private Ownership as

% of Federal Leases

Colorado 122,078 54,606 236 106 45

Montana 36,232 34,967 1120 1086 97

New Mexico 40,958 26,198 381 180 64

North Dakota 16,436 16,436 285 285 100

Utah 266,609 13,335 200 10 5

Wyoming 199,933 117,196 7801 4603 59

Total 682,246 262,738 9923 6270 63

Source: U.S. Geological Survey

the annual average rainfall is 26 inches

or less, then the operator's responsi

bility and liability will extend for a

period of ]0_ full years after the last

year of augmented seeding, fertilizing,
irrigation or other work.

The following performance standards are

applicable to contour surface mining:

1. No mining operation will be permitted

on slopes greater than 20 degrees from

the horizontal unless the operator can

affirmatively demonstrate that the

mining operation and reclamation acti

vities will not result in: (1) the

permanent placement of overburden or

other waste materials on the natural

or other slopes above, or below the

excavation; (2) slides and excessive

erosion; (3) impoundments, either

temporary or permanent, of water except

for the intermittent retention of water

for flood or sediment control purposes;

and (4) the permanent exposure of the

high wall .

2. Complete backfilling with spoil material

shall be required to a contour necessary

to completely cover the high wall and

return the site to the approximate

original contour, which material will

maintain stability following mining and

reclamation. High walls are not to be

reduced by disturbing more land above

the mine site.

3. Construct access roads, haul roads, or

haulageways with appropriate limits

applied to grade, width, surface

materials, spacing, and size of culverts

in order to control drainage and prevent

erosion outside permit area, and upon

the completion of mining either reclaim

such roads by regrading and revegetation

or assure their maintenance so as to pre

vent erosion and siltation of streams

and adjacent lands.

4. No permit for a mining operation shall

be issued for a period of time in excess

of one year. Such permit may be renewed

by the regulatory authority, providing

mining operations were conducted in ac

cordance with provisions of this Act.

The regulatory authority may impose such

additional requirements as he determines

to be necessary.

Differences Between Bills

One major difference between the two bills

CAMERON ENGINEERS
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has already been mentioned -- the House ver

sion contains no equivalent of the Mansfield

Amendment. Another difference is that the

House bill bans strip mining on the national

forests in addition to the areas excluded

in the Senate bill .

Furthermore, the House bill imposes a $2.50
per- ton tax on coal produced in both strip
and underground mines. The tax would pro

duce an estimated $400 million a year to be

used in reclaiming abandoned strip mines.

The Senate bill doesn't impose a tax but

does establish a $100 million fund for re

claiming abandoned strip mines.

Congressional Approval Likely

It now appears likely that Congress will

approve a mined-land reclamation act some

time next year. The ultimate wording will

probably be a compromise between H.R. 11500

and S.425. In reality, the only remaining
question is whether the Mansfield Amendment

will survive the Senate/House Conference

Committee. It likely will not; however, if

the amendment is included in the measure

sent to President Nixon, he may veto the

bill.

# # # #

NGPRP PROGRESSING TOWARD JUNE, 1974 REPORT

The Northern Great Plains Resource Pro

gram (NGPRP) has a new manager. John D

VanDerwalker, formerly with the Bureau of

Sport Fisheries & Wildlife, became the pro

gram's fourth manager in October. VanDer

walker replaces Robert McPhail who became

Regional Director of the Bureau of Reclama

tion in Billings. Previous articles on

NGPRP appeared in Synthetic Fuels, December,

1972 p. 4-31, March, 1973, p. 4-5 and

September, 1973, p. 4-23.

VanDerwalker inherited a tough job. NGPRP

has a tremendous amount of ground to cover

and is pushing hard to meet the June, 1974

deadline for the interim report. The in

terim report will be based on a series of in

vestigations and studies conducted by work

groups in seven principal areas of concern:

regional geology; mineral resources; water

(supply and quality); atmospheric aspects ,

surface resources; social , economic and

cultural aspects; and national energy con

siderations. With the exception of the

atmospheric aspects work group, most of the

investigations will consist of a complilation

of existing data.

Draft reports from each of the work groups

must be completed by April 1, 1974. Each

work group report will provide a regional

profile, an identification of constraints to

development and an impact analysis based on

three levels of development provided by the

energy work group: a base forecast, a most

probable forecast, and an extensive develop
ment forecast.

Base Forecast

In developing the base energy forecast for

the Northern Great Plains Region it was

assumed that there would be no development

of coal resources other than those necessary

to meet regional demand and previously commit

ted demand. It was also assumed that there

would be no synthetic gas industry in the

region.

Most Probable Forecast

In the most probable forecast scenario, per

sonal incomes, population and other basic

economic data were correlated with energy

consumption and any important and consistent

trends were extrapolated.

The estimated 1985 production of synthetic

gas in the region is expected to be 578

billion cubic feet, or 26.0 percent of the

projected U.S. synthetic gas production.

Coal inputs necessary to achieve this pro

duction of synthetic gas will total 53 mil

lion tons in 1985.

In the year 2000, the region is expected

to produce 1.3 trillion cubic feet of synthe

tic gas (21.6 percent of expected total U.S.

synthetic gas production). Coal inputs re

quired for this level of production will

total 120 million tons.

Extensive Development Forecast

The extensive development forecast was de

rived under the following considerations and

assumptions: (a) the nation would receive

the lowest possible imports of natural gas
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TABLE 1

NORTHERN GREAT PLAINS RESOURCE PROGRAM

ALTERNATIVE DEVELOPMENT SCENARIOS

Item and Year

Base

Forecast

Most

Probable

Forecast

Extensive

Development

Forecast

Coal Production

(million tons annually)

1971 (actual) 21.3 21.3 21.3

1975 52 52 52

1980 91 107 160

1985 108 192 382

2000 144 362 977

Synthetic Gas Production

(billion cubic feet annually)

1980

1985

2000

Synthetic Gas Plants

(number of 250 MMcf/d plants)

1980

North Dakota

Montana

Wyoming

1985

North Dakota

Montana

Wyoming

2000

North Dakota

Montana

Wyoming

0 0 578

0 578 1650

0 1320 3383

0

0

0

0

0

0

0

0

0

0

0

0

2

3

2

7

6

3

4

3

0

6

8

6

17

15

9
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from Canada as estimated by the Canadian

government; (b) there would be a lag in

national nuclear generating capacity reach

ing 20,000 Mw by 1985 and 240,000 Mw by
2000; (c) that a reduction in oil imports

for the United States would result in a 3

million barrel per day national petroleum

shortage in 1985 and a 5 million barrel per

day shortage by 2000. On this basis, coal

production in the region is projected in
Table 1.

In predicting the production of synthetic

gas, it was assumed that the difference in

imports of natural gas must be made up
through coal conversion to synthetic gas and

that one-half of this conversion would take

place in the Northern Great Plains Region.

Forecasts Summarized

The estimated coal production, synthetic

gas production and the number of gasifica

tion plants for each of the three develop
ment scenarios are summarized in Table 1.

Questions Remain

It is recognized that a number of signifi

cant information gaps will exist after re

lease of the June report but it is still not

clear how the program will proceed beyond

that date. Lawrence Lynn, Assistant Sec

retary of the Interior and Chairman of the

program review board, stated at a recent

Denver meeting that the June report will

be advisory and "subsequent studies are

going to be needed.
"

In view of the slow start the program

experienced and the brief period allowed

for investigation and analysis, it appears

that a rather significant amount of study

will remain after completion of the interim

report. Thus the role the report plays in

federal decision making, i.e. will major

development decisions such as renewed leasing
be made next summer after the report is re

leased, remains to be seen.

Report on Regional Profile of Water Completed

The Northern Great Plains Resource Pro

gram Water Work Group has completed its re

port on the Regional Profile of Water for

the Fort Union Region. This work group is

headed by Phil Q. Gibbs of the Bureau of

Reclamation in Billings, Montana.

The report states that even though almost

every stream in the Fort Union Region is over

appropriated by paper water filings, there

is still a large unused water resource with

in the Fort Union coal region which can be

made available for future uses within the

area. Two physical factors limiting water

development are: (1) the finite quantities

of water and (2) the storage which can be

developed to impound surplus water. Social,
environmental and economic factors are also

seen as limiting factors of water development

by the Work Group.

Unconsumed water over a long time period

(1898-1972), adjusted to the 1970 level of

development, is about 8.8 million AF in the

Yellowstone River, so that a large quantity

of water could be developed for future

industrial need.

The report contains a compilation of exist

ing reservoirs in the Fort Union coal region

and water options and pending applications

from these reservoirs which are reproduced

in Tables 2 and 3.

The report states that groundwater data

for the region are rather sparse, but initial

indications are that the large quantities of

water required for most industrial operations

could not be served entirely by groundwater

sources.

In conclusion the reports states, "from

an analysis of the hydrology of the Fort

Union coal region, it becomes quite apparent

that the unregulated rivers within and flow

ing past the area do not have the potential

to offer opportunity for further diversions

in their current flow regimes except sea

sonally. Only by constructing storage re

servoirs can the functions of low flow aug

mentation, flood control, irrigation develop
ment, or new industrial uses be

served."

# # # #
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TABLE 2

Existing Major Reservoirs in Fort Union Coal Region

River Basin Reservoir Stornige in Thousi?nd Acre-Feet

R,
R,

UsesInactive

and Dead

4,300

5,000

Active Flood

Space

3,700

5,900

Total

Missouri Fort Peck

Lake Sakakawea

11,100

13,500

19,100

24,400

FC, Irr., N, P,

FC, Irr., N, P,

M, I

M, I

Milk Nelson 18.7 66.8 - 85.5 R, Irr.

Clarks Fork Yellov-

stone

Cooney
0 24.4 - 24.4 R, Irr.

Wind -Bighorn Bull Lake 0.7 151.8 - 152.5 R, Irr.

Pilot Butte 5.4 31.5 - 36.9 p, Irr.

Boysen 252.1 549.9 150.4 952.4 R, FC, Irr., P, M, I

Anchor 0.1 17.3 - 17.4 Irr.

Buffalo Bill 48.2 373.1 - 421.3 R, Irr., P.

Bighorn 502.3 613.7 259. 0 1,375.0 R, FC, Irr., P, M, I

Upper Sunshine

Ixiwer Sunshine

1.0

1.9

52.0

54.9

53.0

56.8

Irr., S, D, I

Irr., D, S, P, I

Powder Lake DeSmet 0 239.0 - 239.0 R, Future Industry

Tongue Tongue Reservoir 5.9 68.0 - 73.9 R, Irr., M, I

Heart Dickinson 1.2 5.5 - 6.7 R, Irr., M, I

Heart Butte 6.8 69.0 150.5 226.3 R, FC, Irr., M, I

Grand Bowman-Haley 4.3 15.8 72.9 93.0 R, FC, M, I

Shadehill 58.2 30.0 269.6 357.8 R, FC, Irr.

R - Recreation FC - Flood Control Irr. - Irrigation N - Navigation P - Power M - Municipal I - Industrial
S - Stockvater 0 - Domestic

TABLE 3

Water Source

Boysen Reservoir

Yellowtail Unit

Tongue River Reservoir

Moorhead Reservoir

Fort Peck Reservoir

Lake Sakakawea

Lake Tschida

Yellowstone River

Totals in Fort Union and Powder Basin

Coal Region

Water Options

in Effect

or Pending

85,000

623,000

4,175

712,175

Additional

Applications

59,000

630,000

0

220,000

310,000

124,000

18,000

630,000

1,991,000
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WYOMING DEPAD COMPLETES REPORT ON FUTURE

ENERGY DEVELOPMENT IN THE POWDER RIVER

BASIN

The Wyoming Department of Economic Plan

ning and Development (DEPAD) recently com

pleted a preliminary draft of a report on

future energy development in the Powder

River Basin. The report presents an over

view of the coal reserve, the water resources

and the economy of the region as it exists

today, then projects population growth that

can be expected in each county as a result

of energy development.

Area Affected by_ Strip Mining

Contrary to what might be considered

popular belief, most of the Powder River

Basin will not be torn up by strip mining of

coal. The area underlain by strippable

coal in the Wyoming Powder River Basin

totals 70,560 acres which represents approxi

mately 0.4% of the surface area of the basin.

If the entire 70,560 acres is mined and

1-1/2 times this amount of land is required

for roads, buildings, top soil storage and

other associated mining activities, then

approximately 176,400 acres would be dis

turbed, which is approximately 2.2% of the

Wyoming Powder River Basin surface area. The

report doesn't provide an estimate of addi

tional acreage that would be affected by
railroad lines, the housing of new employees

and construction of energy conversion faci

lities.

Water Resources

One of the major constraints to develop
ment in the Powder River Basin is a lack

of available water. Probably the main im

pediment to water development for the basin,

the report states, is the Yellowstone River

Compact, (Session Laws of 1951, Ch. 10),
which allocates the unappropriated and unused

waters of the Clarks Fork River, Big Horn

River (excluding the Little Big Horn), Pow

der River (including Little Powder River)
and the Tongue River between Montana and

Wyoming. Although the compact reserves a

considerable amount of water for use in

Wyoming, it cannot be used outside the drain

age basin of the Yellowstone without the

consent of the signatory states which are

Wyoming, Montana and North Dakota.

Unfortunately for coal development in the

Powder River Basin, most of the strippable

coal that is under lease lies outside of

this drainage area, the report states.

Wyoming Entitled To 2,446,000 AFY

The average unappropi rated and unallocated

flow of water from the Powder River and the

Tongue River is 528,000 AFY. Wyoming is

entitled to 40% of the Tongue River and 42%

of the Powder River, a total of 217,000 AFY,
under the terms of the Yellowstone Compact.

The Bighorn and the Clarks Fork Rivers have

an average unappropriated and unallocated flow

of 3,233,800 AFY and the compact entitles

Wyoming to 2,229,000 AFY. Thus the total

amount of unappropriated and unallocated

water available to Wyoming under the terms of

the compact, according to the report, is

2,446,000 AFY.

The U.S. Bureau of Reclamation is currently

authorized to option 547,000 acre-feet of

industrial water from Yellowtail and Boysen

reservoirs, and of this amount 457,000

acre-feet are already under option. It should

be noted, however, that the Bureau's

authorization for marketing industrial water

from these reservoirs is being challenged

by a suit filed by the Environmental Defense

Fund and others. See page 4-44 for a dis

cussion of the suit. The remaining 100,000

acre-feet has been reserved by the Department

of the Interior until completion of the

Northern Great Plains Resource Program, the

report states. "The final use and the means

of conveyance of this water is still in the

planning
stages,"

the report notes, "but

even if a pipeline is built, the water could

not be used outside the Yellowstone River

drainage basin without a legal
determination."

Coal Reserves Near Gillette Outside Basin

The large coal reserves south and east of

Gillette are located outside the drainage

basin of the Yellowstone River and lie in an

area drained by the Belle Fourche and

Cheyenne Rivers. The average unappropriated

and unallocated water in the Belle Fourche

River is 87,000 acre-feet, but after allowances

for future stock and domestic uses, Wyoming's

10% share is only 7,300 acre-feet. A pro

vision of the Belle Fourche Compact, however,

states that no reservoir can be built with a
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capacity in excess of 1,000 acre-feet if the

water is to be used solely in Wyoming (Ses
sion Laws of Wyoming 1943, page 153). "This

almost eliminates using any water from the

Belle Fourche River for development of coal

in the Powder River
Basin,"

the report states.

The Cheyenne River is much the same as the

Belle Fourche, the report states, but it
has not been compacted and there are no

firm estimates as to how much water could

be developed. The U.S. Corps of Engineers
has studied the river, however, and con

cluded that there are no feasible projects.

Groundwater is a^ Possible Source

Groundwater is a definite possibility for

developing the coal, the report notes, but

before groundwater could be developed an

extensive drilling program would have to be

initiated to determine potential yields.

The Madison and Minnelusa formations have

huge volumes of water but are very deep
(7,500 to 12,000 feet below surface in

Campbell County) and the water has a high

dissolved salt content (3,000 to 200,000

ppm). The report states that if drilling
was initiated at the recharge areas, west

flank of the Black Hills or the east flank

of the Big Horn Mountains, both the dril

ling cost and the salinity would be lower

but transportation costs much greater. In

general, the report concludes, the problems

and potential for development of this

groundwater are to a large extent unknown.

Green Ri ver is Another Possible Source

Another alternative the report discusses

is diversion from the Green River. This

approach has several advantages, the most

significant being that the water could be

used in the area south of Gillette. Under

the terms of the Colorado River Compact,

Wyoming is allocated 1,043,000 acre-feet

from the Green River and about 100,000 AF

of this water is available for use outside

the Green River Basin. "At the present
time,"

the report states, "it would seem

that groundwater will be developed for use

in the coal fields before any transbasin

diversion; however, groundwater will prob

ably be only a stop-gap measure until much

larger quantities of water can be diverted

into the Powder River Basin coal
fields."

A final source the report points to are

water rights that predate the Yellowstone

Compact. It is possible, the report states,

that these water rights might not be subject

to the terms of the compact and could furnish

an additional 25,000 AFY for industrial use.

Profile of Future Growth

The primary purpose of the report is to

provide information to the state and local

governments on the impact of future mineral

development in the region. Consequently,
DEPAD conducted a survey of 27 companies with

interest in the basin in order to determine

how many projects were planned. A shortcoming

of this methodology is that only those com

panies with holdings were surveyed, neglecting

companies who might acquire them in the future.

Based on these interviews, DEPAD developed

projections of population and employment for

the basin as a whole and for each county to

the year 1990. The projected population for

the Powder River Basin in 1990 is 216,461 as

compared to 107,364 in 1970.

For Campbell County alone, DEPAD projected

a population of 56,959 in 1990 compared to

12,957 in 1970. The survey revealed that

more projects were planned for Campbell County
than for any other -- a total of 13, including
a proposed railroad line, four coal mines,

three coal gasification or liquefaction plants,

one power generation plant and one uranium

mi ne .

In Converse County, the DEPAD survey identi

fied four projects, all uranium mining and

milling operations. The county population is

projected at 16,091 in 1990 compared to 5,938

in 1970.

Two projects were identified in Johnson

County, a uranium mine and mill and a gaseous

diffusion plant. Since the survey was con

ducted, however, Reynolds cancelled the Lake

DeSmet development. At any rate, the county

population is projected at 18,537 in 1990

compared to 5,587 in 1970.

The survey didn't identify a single pro

posed energy project in Sheridan County.

Four projects, however, including three coal

mines and a coal gasification plant were

identified in southern Montana near the Wyoming
border. Some of the population influx from

CAMERON ENGINEERS
4-31



these developments would have an impact in

Sheridan County, the report states. The pro

jected population for Sheridan County in

1990 is 38,192 compared to 17,852 in 1970.

The report also provides detailed socio

economic and population characteristics

for each of the four counties.

# # # #

GASIFICATION PLANTS IN N.D. CONSIDERED AS

PUBLIC UTILITIES

Coal gasification plants in North Dakota

will be considered as public utilities

and therefore will be subject to regulation

by the State Public Utilities Commission

(PUC). Status as public utilities also

means that gasification plants must apply
to the PUC for a certificate of public

convenience and necessity and be the subject

of public hearings.

The North Dakota PUC pointed these facts

out last September to companies contemplating

construction of gasification plants in a

letter which quoted the following North

Dakota statutes:

"49-02-01. GENERAL JURISDICTION OF THE

PUBLIC SERVICE COMMISSION OVER PUBLIC

UTILITIES. The general jurisdiction of

the commission shall extend to and in

clude: (5) Gas companies for the

manufacture and distribution of gas,

natural or
artificial;"

"49-03-01 . CERTIFICATE OF PUBLIC CONVEN

IENCE AND NECESSITY SECURED BY PUBLIC

UTILITY. No public utility henceforth

shall begin the construction or opera

tion of a public utility plant or system

or extension thereof, without first ob

taining from the Commission a certificate

that public convenience and necessity re

quire, or will require, such construction

and operation
"

Classification as a public utility also

means that gasification plants will be

heavily taxed. Kenneth Jakes of the North

Dakota Tax Department said that if gas

plants are viewed as utilities, then they
can be assessed by the state and taxed on

their land, buildings and operating

equipment. If not classified as utilities,

however, gasification plant equipment would

qualify for personal property tax exemption.

Jakes theorized that if equipment is 80

percent of a gas plant's value and total

investment in the plant is $500 million,

then a company would pay up to $8.5 million

a year in taxes as a utility. If not a

utility, then taxes could be $1.7 million -

a difference of nearly $7 million in state

and local revenue.

# # # #

FPC DECIDES EXTENT OF JURISDICTION OVER

COAL GASIFICATION

In April 1973 the Federal Power Commission

requested that legal briefs be filed by
June 15 for the purpose of determining FPC

jurisdiction over coal gasification plants

and the product gas from such plants. The

FPC action involved applications related to

two separate proposed coal gasification

projects in New Mexico. The FPC consolidated

the two applications for the purpose of

determining the extent of the Commission's

jurisdiction over coal gasification projects.

The two applications were reviewed in the

Dec. '72 and March '73 issues of this report.

The first application to the FPC, submitted

by El Paso Natural Gas Company, asked only

for authority to build minor connecting

pipeline facilities needed to move the pipe

line quality gas from a proposed coal gasi

fication plant into interstate commerce.

In the second application, however, Pacific

Lighting and Texas Eastern asked FPC for

permission to build their proposed coal gasi

fication plant. It was this disparity which

prompted the FPC to consolidate the two

applications and to request the legal briefs.

The Federal Power Commission, on September

4, 1973, ruled that it doesn't have authority

to regulate directly the price of gas made

from coal; however, if the product of coal

gasification is blended with natural gas for

sale to consumers then the price for such a

mixture would fall under FPC jurisdiction.

The decision is consistent with one made last

year by FPC that it lacked jurisdiction over

syngas produced from naphtha until mixed

with natural gas.

# # # #
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SUPPLEMENTAL FPC APPLICATION INDICATES

CHANGES IN EL PASO'S BURNHAM PROJECT

On October 8, 1973 El Paso Natural Gas

Company filed a second supplement to its

application (Docket No. CP73-131) for a

certificate of public convenience and

necessity authorizing construction and

tion of a tap and valve assembly and a

thetic gas purchase meter on El Paso's

inch San Juan mainline in San Juan County,
N. M. Authorization was also sought for

the transportation and sale in interstate

commerce for resale of synthetic gas to be

produced from the gasification of coal at

the Burnham Complex and introduced in El

Paso's mainline at the proposed tap and

valve assembly. The original application,

which was filed on November 15, 1972, was

reviewed in the December 1972 issue of

Synthetic Fuels, page 4-1.

The purpose of tnis supplement is to update

the original application and to further

clarify the various technical and economic

features of the Burnham Project such as the

updating of capital, operating and main

tenance costs, the occurrence of certain

design and capacity changes that have been

made since November 15 of last year, the

updating of Southern Division System supply
and market data, and the expected supply

and rate impact on the Southern Division

System of the transportation and sale for

resale of the synthetic gas volumes proposed.

The Burnham Coal Gasification Project as up

dated by the latest supplement is designed

to produce 288,600 Mcf per day of 954 Btu/cf

synthetic gas. Over the twenty-five year

life of the project some 274 million tons of

coal will be mined from approximately 11,250

acres. Up to 1.4 million tons of this annual

production of coal will, after crushing, be

in the form of fines too small to gasify

(less than 2 millimeters) and are proposed

to be marketed. The remaining coal (1,177

tons per hour) will be used as gasification

feedstock at the Burnham Complex.

Approximately 9,500 acre-feet of water

per year will be consumed in Burnham project

mining and gasification operations. About

81% of the water consumed will be for in-plant

uses with the remainder for non-plant use.

The initial capital investment required for

the mining operation to be undertaken by
Mesa Resource Company, a subsidiary of El

Paso, is estimated at $113,520,000. The

capital investment required for the coal

gasification facility to be built by Fuel

Conversion Company, another El Paso subsi

diary, is estimated at $491,350,000. El

Paso's capital investment is estimated at

$809,143. The average unit cost of the syn

thetic gas over the twenty-five year plant

life is estimated at $1.17 per Mcf.

Many changes have been made and those of

importance are summarized following.

Pipeline

The synthetic gas pipeline's diameter has

been changed from 24 inches to 30 inches due

to increased plant capacity. Also, the

water pipeline now parallels the existing

El Paso mainline from the plant to the San

Juan River and will have a design capacity

of 28,250 AFY.

Plant Operation

The 1978-79 heating season will now be the

first heating season during which the full pro

duction volume of synthetic gas from the

Burnham Complex will be available. The syn

thetic gas production rate has been increased

to 288,600 Mcfd as compared to the previously

indicated 250,000 Mcfd.

Total Gas Supply Data

The currently anticipated supplies of gas

available to the El Paso Natural Gas Company's

Southern Division through the year 1981 are

reflected in Table 1. Two new sources to

supplement conventional gas supply are ex

pected to come onstream in late 1977 and

early 1978. The synthetic gas produced in

the Burnham Complex is one new source and

the second is El Paso's project for importing
LNG from Algeria which is expected to supply
gas to the Southern Division through dis

placement arrangements with Transco at a

rate of 372,500 Mcfd. Table 2 summarizes the

Southern Division's expected gas requirements,

sales and deficiency for the years 1974 through

1981.
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Table 1

Total Gas Supply Data For El Paso's Southern

Dt vision Through 1981*

Total Available Gas Supply (Average MMCFD)
1973 1974 1975 1976 1977 1978 1979 1980 1981

Conventional

Sources

3,955 3,555 3,032 2,747 2,507 2,281 2,100 1,956 1,812

LNG Project -- 53 309 373 373 373

Burnham Coal

Gasification

Project 208 263 263 263

Total 3,955 3,555 3,032 2,747 2,560 2,798 2,736 2,592 2,448

?Compiled From Data in FPC Docket No. CP73-131

Table 2

El Paso Natural Gas Co.

Southern Division

Summary of Estimated Requirements, Sales
and Deficiency for the Year 1974 through 1981*

(TCF/yr.)

Year Requirements

1974 1.507

1975 1.524

1976 1.531

1977 1.534

1978 1.529

1979 1.546

1980 1.550

1981 1.568

Sales Deficiency

1.147 .360

.976 .548

.890 .641

.847 .687

.898 .631

.903 .643

.859 .691

.813 .755

?Compiled From Data in FPC Docket No. CP73-131
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Cost of Servi ce

The cost of service of the synthetic gas

during its first three full years of opera

tion of the Burnham Complex will be $1.51,
$1.49, and $1.47 per Mcf respectively. This

compares with a cost of $1.21, $1.18 and

$1.15 for the first three years as presented

in the original filing.

The increase in the average cost of service

per Mcf of gas sales due to the synthetic

gas from the Burnham Complex during the

first full year of operation (1979) will be

9<t/Mcf. The total cost of service for the

Southern Division during 1979 is now expected

to be $.54/Mcf.

Mining Plan and Equipment

The target date for full production at

the mine has now been set as July 1, 1978

which reflects the revised timetable for the

production schedule of the gasification plant.

Production requirements have been increased

to 10.78 million tons annually from the

8.84 million tons indicated in the original

filing. This increase in production is

the result of El Paso's decision to in

crease the design output of the gasification

plant (from 250 MMcfd to 288 MMcfd) and to

sell coal fines smaller than two millimeters

rather than briquetting the fines for gasi

fication, as originally indicated. Also,
further analysis of the coal has resulted

in a small downward revision of the average

heat content of the coal .

The revised list of mining equipment is

as follows:

No. Items

110 Yard 310 Boom Dragline

110 Yard 310 Boom Dragline

110 Yard 310 Boom Dragline

Vertical Overburden Drill

Horizontal Overburden Drill

110 Ton Mobile Crane

50 Yard Dragline

75 Ton Lowboy Trailer

- Fixed Electrical Equipment

Shop-Office-Warehouse

- Shop Equipment

0 Miles Haul Road

Sewage Plant

1 Fire Trucks & Equipment

Mobile Elec. Equipment & Cable

2 25 Yard Loading Shovels
-- Training Facilities

8 150 Ton Haulage Trucks

4 125 Ton Ash Trucks

1 Front End Loader

1 Water Sprinkler

2 Rubber Tired Dozers

1 Road Grader

2 Coal Drill -Twin Mast

1 Ambulance-First Aid
-- Misc. Pit Equip. Including Expl. Ldr.

2 Bulk Anfo Trucks

12 D9 Bulldozers

2 Welding Trucks

2 Electrician Trucks

1 Prospect Drill

5 Autos

17 Pickup Trucks
-- Radios

4 Maintrip Buses

3 Spare Buckets D & S

1 Fuel Supply Truck

3 20 Yard Wheel Scrapers

1 Helicopter

The cumulative mine capital costs in 1973

dollars will be $78,331,000 over the 25-year

life of the plant. Expected employment at

the mine for both wage and salary employees

will be 249 during the first five years and

264 for the remaining years.

Plant Description and Cost Estimates

Stearns-Roger Incorporated, engaged to do

the basic design engineering of the Burnham

Coal Gasification Complex, has revised certain

process design features of the plant. How

ever, the basic process steps and major pro

cess support and utility areas remain essenti

ally unchanged from that originally presented.

Some of the more important changes are as

follow:

(1) The minimum size of coal to be gasified

has been reduced from 3/16 of an inch to 2

millimeters. Coal fines of a smaller size

will be sold rather than briquetted for gasi

fication as previously indicated. Some

850,000 tons of coal fines will be sold

annually.
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(2) The heating value of the end product

synthetic gas will be 954 Btu per cubic

foot rather than 972 Btu per cubic foot as

previously indicated. The higher heating
value would have required an inordinately
higher capital investment.

(3) The production from the gasification

plant has been increased from 250,000 Mcf

per day to 288,600 Mcf per day. The total

number of gasifier has been reduced from

30 to 28; four of these are spares.

(4) The oxygen and steam requirements of

the complex have been reduced allowing these

units to be smaller.

(5) Gas purification will use a single-

step Recti sol unit rather than the two-step
unit previously indicated. This change came

about as a result of development work on

methanation.

(6) Sulphur removal from low-Btu utility
fuel gas will be more economically accom

plished by the Stretford process than the hot

potassium carbonate wash previously indicated.

(7) Biological treatment of recycle liquors

has been eliminated since further development

work has shown that this waste-water can be

used as is.

(8) Methanation by-product steam pressure

has been reduced from 1150 psia to 600 psia.

(9) Power steam pressure has been reduced

from 1500 psia to 1150 psia.

(10) The coal storage, blending and screen

ing facilities will be a part of the mine

rather than the gasification unit.

Table 3 is a comparison of statistics for

the Burnham Complex from data taken from

the original November 1972 FPC application

and the updated 1973 supplement. Of parti

cular interest is the sharp increase in the

total project cost.

# # # #

EL PASO SEEKS PERMITS FOR DEVELOPMENT GASIFIER

On August 15, 1973, El Paso Natural Gas

Company filed an application with the New

Mexico Environmental Improvement Agency for

a permit to construct and operate its Develop
ment Coal Gasifier Project. Mesa Resource

Company (an El Paso subsidiary) simultaneously

filed its plan for opening a small surface

coal mine to provide feed coal for the

Development Gasifier with both the New Mexico

Coal Surfacemining Commission and the Re

gional Mining Supervisor of the U.S. Geolo

gical Survey. Additionally, the Navajo Tribe

of Indians and the U.S. Bureau of Indian

Affairs were notified of El Paso's proposal,

which is to be located on El Paso's Navajo

coal lease on the Navajo Indian Reservation

in San Juan County, New Mexico. El Paso

previously filed an application with the

Federal Power Commission for approval of a

proposed accounting and rate treatment proce

dure for the project. Refer to page 4-1 of

the March 1973 issue of this report for a

discussion of the FPC application.

El Paso presently estimates that a total

capital investment of approximately $19 million

will be required for the project. Annual

operating expenses are estimated in the range

of $5 million. Following the required thir

teen month construction period the contem

plated life of the project is projected at

three years.

Briefly, the Development Coal Gasifier Pro

ject consists of a single Lurgi coal gasifier

unit and associated equipment, and a supporting

coal surface mine. Its purpose is to provide

a short-term research and development facility
for the testing of certain technical and en

vironmental aspects of commercial scale coal

gasification facilities.

The tests will hopefully result in signifi

cant improvements in the commercial design

of a coal gasification plant. Specific tests

to be conducted are described following.

Recent operating experience at existing

Lurgi gasifier units indicate the possibility

of operating at a level 25% above the pre

sent Burnham design capacity. Accordingly,
the auxiliary facilities will be sized to

permit operation at a maximum level of 50%

above normal design production rates. Also,
the development gasifier will be designed to

operate at a maximum pressure some 30% above

the design pressure of existing commercial

gasifiers. Successful operation of the

4-36
SYNTHETIC FUELS. DECEMBER. 1973



TABLE 3*

Burnham Coal Gasification Complex

Comparison of Statistics Between Original 1972

FPC Application and 1973 Supplement

1972

Start of Construction

First Heating Season

Gas Available

Personnel Requirement
(Plant and Mine)

Gasification Complex

Capacity (MMcf/d)

Gas Heating Value (Btu/cf)

Gas Cost ($/Mcf)
First 3-year average

25-year average

Coal Mine Capacity (MM ton/year)
To Gasification Complex

Fines for sale

Refuse and loss

Total

Project Cost ($ million)

Gasification Complex

Mine

Pipeline & tap

Total 421.4

1973

Summer 1974 Spring 1975

1977-78 1978-79

941 1238^

250 288

972 954

1.18 1.49

1.17

8.62

0

.22

9.38

0.85

.56

8.84 10.79

353.2

67.2

.7

491.4

113.5

.8

605.7

?Compiled from data in FPC Docket No. CP73-131

a. Obtained from telephone conversation with El Paso personnel

gasifiers at the above mentioned conditions

could greatly reduce the capital investment

requirements of future commercial plants.

Additionally, tests will be conducted to

ascertain optimum operating conditions.

Among the parameters to be tested are:

pressure, temperature, steam flow rate, oxy

gen flow rate, air flow rate, cycle time,

coal bed depth, by-product formation and

performance of the sulfur-recovery system.

Certain mechanical modifications will also

be tested such as improvements to the coal-

lock system and the top coal distributor.

Tests on gasification of smaller coal sizes

will be conducted; hopefully, the need for

briquetting large amounts of fines will be

eliminated.

Operation of the gasifier will provide

samples of by-products necessary for re

search and development work to be performed

by potential customers in order to establish

final product quality.

The development gasifier has been designed

to operate with either air (for low-Btu gas)

or oxygen, thereby permitting development

work on both schemes. Current environmental

constraints encourage the use of low-Btu gas

for supplying plant fuel needs. Therefore,
a gas-fired turbine-generator set will be

installed for the purpose of proving the de

sign of a combustion chamber capable of

burning low-Btu synthetic gas from air-blown

gasifiers. Such testing could lead to sig
nificant power-generation applications in

CAMERON ENGINEERS
4-37



future gasification plants, as well as in

major power utilities and industrial faci

lities.

Pollution control equipment will also be

tested and the final disposition of trace

elements originating in the feed coal will

be determined. In the sulfur recovery area,

optimization of the Stretford process for

high pressure and high CO2 inlet concen

trations will be determined.

The development gasifier will provide the

facilities for training operators and other

technical and maintenance personnel destined

for employment in commercial gasification

facilities. Surface restoration and reve-

getation tests will be conducted at the four

test pit sites comprising the development
mine. To this end El Paso hired the New

Mexico Agricultural Experiment Station

(NMAES) to conduct such experiments. The

contract with NMAES is described in the

September 1973 issue of this report, page

4-30.

# # # #

CONOCO METHANATION TESTS STARTED

In late September the Conoco methanation

unit began operation as part of a program

for developing a commercially and techni

cally viable process for methanation of

coal -derived gases to produce a synthetic

pipeline quality gas. This unit is located

at the Scottish Gas Board's Westfield,
Scotland coal gasification plant.

The tests are being sponsored by an in

dustry group headed by Conoco which includes:

AMAX Coal Co.

Cities Service Gas

Colorado Interstate Gas

Columbia Gas System Service

El Paso Natural Gas

Esso Research and Engineering
Gulf Mineral Resources

Natural Gas Pipeline Co.

Northern Natural Gas Co.

Pacific Coal Gasification

Panhandle Eastern Pipeline

Peabody Coal

Rocky Mountain Energy
Transcontinental Gas Pipeline

Transwestern Coal Gasification

The initial tests have apparently been quite

successful. The unit has been taking a slip

stream from the Lurgi gasification unit and

producing a synthetic gas with a methane

content as high as 95 percent.

Details are sparse but it is believed that

the methanator is a fixed bed reactor employing

a modified version of the British Gas Cor

poration's Catalytic Rich Gas process which

recycles a portion of the product gas in order

to control reactor temperature. This is

necessary because the methanation process is

extremely exothermic.

The Recti sol purification system is cur

rently being used to remove sulfur from the gas

stream before it enters the methanator. Later

tests will employ the Benfield process as an

alternate method of removing sulfur.

The methanator has a capacity of 10 MMcfd of

purified raw gas and produces about 3 MM cfd

of product gas. It has been operating at

approximately 85 to 90 percent of designed

capacity. Reportedly the catalyst is a high-

nickel catalyst which will be tested over a

40-week period (20 weeks with Rectisol puri

fication and 20 weeks with Benfield purifica

tion) to determine its expected life.

# # # #

METHANATION UNIT TO BE BUILT AT RAPID CITY

PILOT PLANT

Consolidated Coal Company recently announced

that a $1,685,000 contract was awarded to

the Blaw-Knox Chemical Plants Division of Dravo

Corporation for the construction of a methana

tion unit at the C02 Acceptor Pilot Plant

near Rapid City, South Dakota. The methana

tion unit is expected to be onstream by
July 1, 1974. It will raise the heating value

of the CO2 acceptor raw gas from about 350

Btu/CF to about 980 Btu/CF.

The C02 Acceptor pilot plant is being fi

nanced jointly by the Office of Coal Research

and the American Gas Association. Consol

is the operator.

# # # #
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FOUR COMPANIES ANNOUNCE COAL PROJECTS

FOR WYOMING

Announcements during recent months have

given Wyoming residents an indication of

the level of industrial development which

may be expected for the state. Actions

by Transcontinental Gas Pipe Line Corporation,
Texaco Inc., Panhandle Eastern Pipe Line

Co., and Carter Oil Co. reaffirm the in

terest which has developed in Wyoming's

low sulfur coal reserves.

Transco To Evaluate Feasibility of Coal

Gasification Project

On October 2, 1973, Transcontinental Gas

Pipe Line Corp., a wholly owned subsidiary
of Transco Companies, Inc., signed an op
tion agreement with Stoltz, Wagner & Brown

and Tipperary Corporation of Midland, Texas
for joint development efforts of coal rights

underlying more than 20,000 acres in the

Powder River Basin of northeastern Wyoming.

(Refer to Cameron
Engineers'

Coal Mineral

Right Ownership map for the Powder River

Basin, included in the pocket of the June

1973 issue of Synthetic Fuels, for loca

tion of leases)-

Under terms of the agreement Transco is

authorized to evaluate the quantity and

quality of the coal. Based on the evalua

tion Transco will determine the feasibility
of a coal gasification project for pro

ducing pipeline quality gas.

Texaco Acquires
Reynolds'

Reserves

On October 26, Texaco Inc. announced the

signing of a letter of intent to acquire

coal reserves estimated at two billion tons

from Reynolds Metals Co. These reserves

are located near Lake DeSmet (which is also

owned by Reynolds) in Wyoming on some

37,000 acres held by Reynolds. Reynolds

will retain certain land, coal and water

rights in the area for future manufacturing

operations.

Under terms of the agreement, Texaco is

to pay Reynolds $25 million within 90 days

of closing and a royalty based on produc

tion with provision for a minimum advance

royalty of $12 million per year for each

of the first 10 years. In addition to the

coal the agreement calls for certain water

rights to be assigned by Reynolds to provide

Texaco with water resources to develop the

coal reserves.

Panhandle Eastern Announces Gasification

Plant For Wyoming

On September 26, Panhandle Eastern Pipe

Line Co. announced that it intends to build

a commercial coal gasification plant in the

Powder River Basin of Wyoming; however, the

company has not yet announced an exact location

for the plant.

Panhandle has commitments for approximately

665 million tons of subbituminous coal in

Campbell County under an agreement with Pea

body Coal Co. Also, Panhandle retained M. W.

Kellogg Co. and American Lurgi Corp. to evalu

ate the feasibility of constructing such a

plant using Lurgi technology in January 1972.

(See page 4-24 of the March 1972 issue of

Synthetic Fuels).

The proposed gasification plant would pro

duce about 90 billion cubic feet of pipeline

quality gas annually (250 MMcfd) from 25,000

tons of coal per day. Estimated cost of the

project, exclusive of mining facilities, will

be in the range of $400 million. The plant

and associated facilities will provide per

manent employment for 800 to 1100 people.

Panhandle is in the process of obtaining

water resources for this plant from several

sources. Also, Panhandle Eastern and Pea

body have hired Sernco Inc., a Denver-based

corporation to study the environmental im

pact both of the proposed gasification plant

and of the politically controversial strip

mining operation which is essential to provide

the large amount of coal need for the plant.

Carter Oil Announces Gasification Study

The Carter Oil Co., an affiliate of Exxon

Corporation, announced on September 5 that it

plans to study a possible coal gasification

project in northeast Wyoming for the next 18

months. Favorable study results could lead

to the construction of a $500 million plant

in the Powder River Basin near Gillette.

Carter holds numerous state and Federal

coal leases in the Powder River Basin, and
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also has an agreement with the Bureau of

Reclamation for 50,000 AFY of water for

industrial purposes from the Yellowtail

Unit on the Big Horn River.

In an accompanying news release, Exxon

Corporation announced that it has developed

two processes for coal conversion, one for

gasification and the other for liquefaction.

This work was conducted in a Baytown, Texas

refinery; Exxon has spent some $20 million

since 1966 on this research.

Exxon plans to spend $10 million more on

the initial phase of a planned two-stage

development of the gasification and lique

faction processes. If succcessful, a second

phase involving the construction of two

large-scale pilot plants will be initiated.

Expected cost of this second phase will be

more than $145 million.

# # # #

GULF FORMS ENERGY COMPANY

Gulf Energy and Minerals Company (GEM)
was recently formed as a new division of

Gulf Oil Corporation to be responsible for

corporate effort on energy sources other

than crude oil or natural gas. The new

company includes Gulf Mineral Resources

Company, prominent in the exploration,

mining and milling of uranium in the U.S.

and Canada, and the Pittsburg and Midway
Coal Company. The new company will also

be responsible for the commercial develop

ment of processes to produce synthetic

fuels and chemicals from coal, oil shale

and oil sands.

Gulf recently announced the development

of a new coal liquefaction process which

resulted from bench-scale tests. This

process, called the catalytic coal lique

faction (CCL) process, is based upon the

company's extensive work in catalytic

hydrodesulfurization of crude and residual

oils. The CCL process is to be further

tested on a pilot plant scale by the Gulf

Energy and Minerals Company.

# # # #
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ENVIRONMENT

NAS STUDY OF SURFACE MINED LAND

REHABILITATION COMPLETED

The National Academy of Sciences/National

Academy of Engineering report to the Energy
Policy Project of the Ford Foundation by
the Study Committee on the Potential for

Rehabilitating Land Surface Mined for Coal
in the Western United States is now com

pleted, is in the final review stage, but
is not yet publicly available. (Refer to
June 1973 issue of Synthetic Fuels, page

4-39 for a discussion of the study outline. )

However, the study chairman, Thadis W. Box

of Utah State University, felt that con

gressional committees, working on proposed

strip mining and reclamation legislation,
should have the benefit of reviewing the

report and for that reason copies of the

report were sent to several congressmen.

The findings and recommendations of the

study were read into the November 8, 1973

Congressional Record and, therefore, they
are public information.

The most striking of the findings delineated

by the study group is the impact water avail

ability will have on the future development

of western coal. According to the group,

there is enough water to satisfy the require

ments of surface mining operations and re-

habilatation, but a major problem exists in

trying to provide water for related on-and

off-site uses for gasification, liquefaction

or power generation. The environmental

impact of providing water for the latter

uses could far exceed the impact from coal

mining alone.

For the above stated reasons the study

group included in its recommendations that

alternate locations (most likely at the

point of energy consumption) be considered

for energy conversion facilities and that

adequate evaluations be made of options

(including rehabilitation) for the various

local uses of the available water.

Because the report has received such wide

spread publicity and because its contents

may have influenced voting on Senate Bill

S.425, the findings and recommendations

inserted into the Congressional Record are

reproduced in the following paragraphs.

Findings

1. Of the nearly 128 million acres in the

western United States that are underlain by

coal, approximately 1.5 million acres could

be surface mined using current methods. Of

these lands, about 92,000 acres, or 140 square

miles, would be disturbed by 1990 in order to

meet current projections of coal production.

By the year 2000 projections indicate dis

turbance of about 300 square miles. By com

parison, approximately 1.3 million acres,

nearly 2000 square miles, have been disturbed

to date by surface mining in the eastern coal

fields. Approximately 57% of our remaining

coal reserves lie in the West, about one-

quarter of which can be mined by current sur

face methods. That quarter, nearly 27 billion

tons, represents about a 45-year supply if

all current national production were from that

source. The year 2000 projections cited do

not include production that might be asso

ciated with proposed gasification projects.

2. We believe that those areas receiving 10

inches or more of annual rainfall can usually

be rehabilitated provided that evapotrans-

pi rati on is not excessive, if the landscapes

are properly shaped, and if techniques that

have been demonstrated successful in rehabili

tating disturbed rangeland are applied. How

ever, we must emphasize that this belief is not

based on long-term, extensive, controlled ex

periments in shaping and revegetating western

lands that have been surface mined. Few such

studies have been made, and those in progress

have only a few years data to report. Never

theless, much research has been done on revege

tating western ranges, disturbed roadways,

and other denuded areas in arid lands. We

believe that the techniques developed in these

studies can and should be adapted to the

higher rainfall areas of the West. The drier

areas, those receiving less than 10 inches

of annual rainfall or with high evapotrans-

pi rati on rates, pose a more difficult prob

lem. Revegetation of these areas can probably
be accomplished only with major, sustained

inputs of water, fertilizer, and management.

Range seeding experiments have had only
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limited success in the drier areas. Rehabili

tation of the drier sites may occur naturally
on a time scale that is unacceptable to

society, because it may take decades, or even

centuries, for natural succession to reach

stable conditions.

3. Rehabilitation of mined lands, however,
requires more than achieving a stable growth

of plants. If environmental degradation
is to be avoided, the plants themselves

should be a mixture of species capable of

sustaining the former native animals. Suit

ably sheltered habitats for the wildlife can

be formed by attempting to model the land
in its former image. Such shaping may also

help to satisfy aesthetic perceptions and

may assist the control of erosion. Environ

mental protection also requires finding means

to avoid the impact of surface mining on

surface water and ground water.

In these aspectswildlife, aesthetics, ero

sion control, and water qualitypertinent

data for rehabilitating mined land are

virtually non-existent. The necessary re

search has barely begun.

4. The potential for rehabilitation of

any surface mined area in the West is cri

tically site specific. Nevertheless, some

broad principles apply to all sites. The

rehabilitation of a specific site will de

pend on the detailed ecological and physical

conditions at that site, the projected land

use for the site after mining, the available

technology that is applied to the site, and

the skill in applying that technology. Re

habilitation objectives may range from no

treatment at all through the gamut of

reshaping and revegetation, to complete re

design of the landscape.

5. Because natural ecosystems correlate

well with climates and soils, plant commu

nities can serve to identify the regional

potential for natural or induced revegeta

tion. The coal regions of the West sup

port four major vegetation types: desert

shrub, foothill shrub, Ponderosa pine and

associated mountain brush, and prarie mixed

grasses. Desert shrub areas are not easily

revegetated and natural plant succession

is extremely slow- In the foothill shrub

areas, even the best methods may be subject

to failure during drought years. The mixed

grass prairies and the areas of pine and

mountain brush, on the other hand, have a

high potential for successful revegetation.

6. Although technology is currently avail

able for rehabilitating most of the land that

has been surface mined in the United States,
little of it has yet been properly applied.

In the West the proper application of proven

technologies is particularly crucial if re

habilitation efforts are to be successful.

The addition of each recommended item in

creases the probability of success and de

creases the probability of failure. The

absence of a climatic "safety
factor"

means

that even supplying all the requirements

will not guarantee success. Instead, success

ful rehabilitation requires a committment to

the proper application of proven techniques

at all the critical times. Competent people

trained in rehabilitation techniques and

trained in techniques for monitoring the re

sults of their efforts are needed.

7. Present knowledge permits a partial

assessment of the local and regional effects

of mining and the potential for rehabilitation

prior to commencement of operations. Infor

mation is currently available or is being
developed to allow cognizant officials to

coordinate programs for surface mining and

rehabilitation in some areas in ways that

could reduce irreversible environmental im

pacts. Unfortunately, the variability of

institutional arrangements, particularly the

uneven provisions and enforcement of existing

state laws, may inhibit rehabilitation

efforts.

8. Most state laws governing surface min

ing and rehabilitation in the West do not

provide for adequate planning, monitoring,

enforcement, and financing of rehabilita

tion. State agencies charged with enforce

ment are generally understaffed and under

financed, impairing implementation of the

intent of the law.

9. Water requirements for surface mining

operations and rehabilitation practices are

not large and should not seriously deplete

aquifiers or compete with existing uses.

However, disruption of natural drainage net

works at mine sites may interfere with down

stream water rights, and groundwater aquifiers

that are intercepted by mining operations

may be drained or subject to change in flow
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patterns causing problems for established
users.

10. Because water requirements are a

major problem in western areas, water con

sumption and related on- and off-site en

vironmental impacts that would result from
conversion of coal by gasification, liquefac

tion, or its use for electricity generation

could far exceed the impact from coal min

ing alone. Therefore, a broad range of al

ternatives must be considered in evaluating
the environmental impacts of such operations.

Recommendations

1. We recommend that surface mining for

coal should not be permitted on either public

or private lands without the prior develop
ment of rehabilitation plans designed to min

imize environmental impacts, to meet on- and

off-site air and water pollution regulations,
and to define a timetable for rehabilitation

concurrent with the mining operation. The

preplanning should be part of an original

environmental impact analysis for the region

and should clearly indicate the basis on

which conditions at the proposed mine sites

are evaluated. It is important that adequate

provision for public participation be a part

of the review of the preplans.

2. We recommend that minimum regulations

governing the surface mining of coal be

promptly established by Federal statute to

provide for preplanning, monitoring, en

forcement and financing of rehabilitation,

and that the costs of these activities be

financed by mining operations. We also

recommend that rehabilitation management

plans be made and enforced for a period suf

ficiently long to assure vegetative stability.

We recognize that state and local govern

ments may wish to impose further rehabili

tation requirements to meet additional goals.

The sharing of the responsibilities for regu

lating surface mining and rehabilitation in

this way should be encouraged. Methods for

public participation at these several levels

of government should be improved.

3. Rehabilitation of surface mines on pub

lic lands should set the example of the best

available planning and the most rigorous ap

plication of rehabilitation techniques. Ad

ministrative regulations of the Federal land

management agencies should go well beyond

what is demanded by statute, if technology is

available. Permits and leases for mining coal

on Federal lands should be so written as to

demand the application of the most advanced

rehabilitation technology.

4. Improvement of rehabilitation techni

ques and the reduction of environmental impacts

depend critically upon monitoring and evalua

tion. Therefore, we recommend establishment

of a comprehensive, non-industry program to

monitor and evaluate the rehabilitation of

all current and future coal surface mining

operations. Through such experience, per

formance standards for rehabilitation can be

based on technical knowledge. The evidence

must include a complete baseline inventory
of the existing ecology, geology, and hydro

logy prior to granting a permit and the

establishment of a set of continuing obser

vations to monitor the on-site and off-site

effects of mining and rehabilitation. Such

studies must also include the determination

of the chemical properties of the soils and

overburden and the hydrologic effects of

surface mining on groundwater, surface drain

age and water quality as affected both on-

site and off-site. These data will be a

necessary measure of what has been accomplished

and serve as an essential guide for on-going

and future operations. The observations

should be verified by agencies independent

of the mining operation because many years

of objective observations are required and

organizational continuity is essential.

5. Since mining and rehabilitation involve

many diverse economic, ecologic, engineer

ing, hydrologic and social factors in complex

interactions and feedback loops, we recom

mend that Federal research and development

programs for coal include studies on total

system approaches to energy resource mining,

mined land rehabilitation, and energy con

version. Because rehabilitation depends upon

qualified people, we recommend that the re

sponsible governmental agencies develop inter

disciplinary teams to assess the potential

for rehabilitation of proposed mine sites and

to conduct the research for rehabilitation.

6. Certain features of the landscape can

not be restored at any price. If irreplaceable

historic, scenic, or archeological sites or

endangered species occur in an area proposed
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for
#

mineral exploration or surface mining
or if such values in a neighboring area would

be irreparably damaged by such activity, no

mining should take place without an exten

sive review of the consequences. In some

cases artifacts may be salvaged or moved

with minimal loss of their value to society.

In those instances the salvage operation

should be considered part of the cost of re

habilitation and charged against the min

ing operation. If such irreplaceable arti
facts cannot be moved or protected, or if the
the landscape and associated biota cannot

be rehabilitated for social purposes, sur

face mining should be prohibited.

7. Modern technology provides opportuni

ties for changed uses and design of new

landscapes in mined areas. Overburden is a

resource for these activities, not a waste

material. We recommend that regional plan

ning for subsequent land uses, such as

rangeland parks, recreational areas, and

urban disposal centers, take advantage of

these opportunities.

8. The shortage of water is a major fac

tor in planning for future development of

coal reserves in the American West. Al
though we conclude that enough water is

available for mining and rehabilitation at

most sites, not enough water exists for

large scale conversion of coal to other

energy forms (e.g., gasification or steam

electric power). The potential environ

mental and social impacts of the use of this

water for large scale energy conversion

projects would exceed by far the anticipated

impact of mining alone. We recommend that

alternate locations be considered for energy
conversion facilities and that adequate

evaluations be made of the options (in

cluding rehabilitation) for the various

local uses of the available water.

# # # #

ENVIRONMENTAL DEFENSE FUND AND OTHERS FILE

SUIT TO PREVENT USE OF WATER FOR COAL

DEVELOPMENT

Several major environmental organizations

and local farming interests filed suit on

October 16, 1973 in the U. S. District

Court at Billings, Montana in an effort to

revoke industrial water rights for coal

development in the Northern Great Plains.

The suit alleges that the federal government

has been secretly leasing large amounts of

water to industrial users in violation of

congressional acts limiting the use of such

water to agriculture. Furthermore, the suit

alleges, such leasing was done in violation

of the National Environmental Policy Act

of 1969.

Plaintiffs in the suit are the Environ

mental Defense Fund (EDF), the Natural

Resources Defense Council, the Montana Wild

life Federation, the Northern Plains Re

source Council, the Houghian Livestock

Company, four irrigation companies and three

individual farmers.

Named as defendants are the Interior De

partment, the Army Corps of Engineers, and

top officials of these departments in

cluding Interior Secretary Rogers C. B.

Morton and Gilbert G. Stamm, Commissioner

of the Bureau of Reclamation.

Similar to Sierra Club Suit

The suit is similar in many respects to the

suit filed against Interior in June 1973 by
the Sierra Club except that the EDF suit

concentrates on the use of water in the

Northern Great Plains region. The Sierra

Club suit (which was reviewed on page 4-34

of the September 1973 issue of Synthetic

Fuels) asks that no further action concerning

coal development in the Northern Great Plains

be taken until both a comprehensive study
of the area (such as the Northern Great Plains

Resource Program) and a NEPA- required environ

mental impact statement are completed.

The EDF suit asks for essentially the same

types of studies before industrial use of

water is permitted. The EDF suit is speci

fically aimed at preventing the sale or

release of water from Boysen, Yellowtail,
Fort Peck, Heart, Butte and Garrison reser

voirs under an "industrial water marketing
program"

which was instituted in 1967, until

an environmental statement is completed.

In addition, the EDF suit asks that, until

a comprehensive environmental impact statement

is prepared, the Departments of Army and

Interior be restrained from implementing the

recommendations and proposals contained in
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the "North Central Power
Study"

and the

"Appraisal Report on Montana-Wyoming Aque
ducts"

and those resulting from the Eastern

Montana Basin Study and the Western Dakota

Basins Study, neither of which is yet

completed.

Suit Extremely Complex

The EDF suit is comprehensive and complex.

As with the Sierra Club suit, it is impossible
to predict what the net effect of the EDF

suit will be, but one thing is certain: it
does serve to further compound the Northern

Great Plains situation. The prospects for

an early solution to the problems plaguing
proposed coal development in the region are

not encouraging.

Specifically, the EDF suit asks the court

for the following injunctive relief:

1. A preliminary and permanent injunction

restraining defendants from:

(a) Taking any action: that would allow

any of the private entities holding water

option contracts under the "Industrial

Water Marketing
Program"

to take any

steps preparatory to diversion of Bighorn

or Yellowstone River water as called for

in the water option contracts; permitting

the diversion of waters affecting the

navigable waterways; or permitting in

dustrial users to obstruct navigable

waterways with pipelines and diversion

and intake works unless and until a broad,
detailed and comprehensive environmental

statement relating to the overall program

is prepared as required by the National

Environmental Policy Act (NEPA) and an

environmental impact statement is pre

pared, filed and made public with respect

to each such diversion or obstruction when

appropriate.

(b) Awarding any new water options con

tracts under the "Industrial Water Mar

keting
Program,"

the Regional Program,

or any other program for the sale and

delivery of Bighorn, Yellowstone or

Upper Missouri water or water from their

tributaries or any reservoirs of these

rivers for industrial and mining purposes

unless and until the requirements of

NEPA are met.

(c) Continuing with their current policies

and practices that in any way, directly or

indirectly, allow the further development

or implementation of proposals called for

and planned in the "North Central Power
Study,"

the Aqueduct Study, the Eastern

Montana Basin Study or the Western Dakota

Basins Study unless and until a detailed

environmental impact statement on the

planned development of the Northern Great

Plains is prepared, filed and made public

as required by NEPA.

(d) Taking any action of whatever nature

that would directly or indirectly cause or

allow any of the private industrial firms

holding water option contracts under the

"Industrial Water Marketing
Program"

to

take any step preparatory to diversion of

Bighorn River, Yellowstone or Upper Missouri

water or water from their tributaries or

reservoirs thereon as called for in the

water option contracts or in applications

for industrial water unless and until a de

tailed plan is prepared and submitted to

the court showing compliance with the pro

visions of the Federal Water Pollution Con

trol Act Amendments of 1972.

(e) Taking any action of whatever nature

that would directly or indirectly cause or

allow any of the private industrial firms

holding water option contracts under the

"Industrial Water Marketing
Program"

to

take any steps preparatory to diversion

of Bighorn River Water unless and until the

Federal defendants comply with the pro

visions of the Fish and Wildlife Coordina

tion Act.

2. A mandatory injunction commanding the

Bureau of Reclamation to stay and rescind

the award of a license agreement to Intake

Water Company until a detailed and compre

hensive environmental impact statement is

prepared, filed and made public as required

by NEPA.

3. A mandatory injunction commanding the

Army Corps of Engineers to enforce Section

10 of the Rivers and Harbors Act with respect

to the diversion of any waters from the

Bighorn, Yellowstone and Missouri Rivers and

their tributaries affecting the navigable

capacity of those rivers, and the creation

of obstructions such as diversion and intake

works.
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4. A preliminary and permanent injunction

restraining the defendants from taking any
action of whatever nature that would directly
or indirectly cause or allow private in
dustrial firms to take water out of the

Boysen or Yellowtail Reservoirs or diverting
waters directly out of the Bighorn or Yellow
stone Rivers or their tributaries until the

defendants have undertaken a comprehensive,
detailed study of the actual water needs and

uses of irrigationists, farmers and ranchers

and other agricultural water users down
stream of said reservoirs.

5. A preliminary and permanent injunction

restraining the defendants from awarding
and executing any further water option con

tracts under the "Industrial Water Marketing
Program"

and from delivering or causing to

be delivered any water under existing water

option contracts unless and until water

right adjudications are undertaken and

completed in the states of Montana, Wyoming
and North Dakota and under the Yellowstone

River Compact Act.

6. A mandatory injunction commanding the

defendants to comply with all relevant pro

visions of the Yellowstone River Compact

relating to the appropriation, allocation

and diversion of waters of the Bighorn

and Yellowstone Rivers and their tributaries.

# # # #

CHANGE OF VENUE IN SIERRA CLUB SUIT DENIED

On August 24, 1973, Barrington D. Parker,
U.S. District Judge for the District of

Columbia denied a motion by the Interior

Department, et al to transfer the Sierra

Club suit (C.A. 1182-73) concerning coal

development in the Northern Great Plains

region to the U.S. District Court in

Billings, Montana. The Suit, which was

filed on June 13, 1973, was reviewed in the

September 1973 issue of Synthetic Fuels,
page 4-34; a copy of the complaint was re

produced in the Appendix of that issue,
page A-l .

In requesting the change of venue, the

government attorneys reasoned that, "Since

the property and interests ultimately af

fected by this suit are situated far from

the District of Columbia, the logical forum

is in Montana where the trial judge pre

sumably will be more familiar with the local

problems and ramifications attendant to the

planned projects; that the discovery and

trial proceedings will involve persons situated

in Northern Great Plains territory; and that

transfer may discourage the filing of multiple
suits."

"The
Court,"

according to Parker's opinion,

"is not persuaded. The issues in this suit

do not appear to necessarily involve a close

scrutiny of the various individual property

interests affected. The basic controversy

centers upon Federal administrative policy

which is made, or at least coordinated, in

the District of Columbia. ..The Court is aware

that the outcome of this suit will signifi

cantly affect the lands directly involved, but

the Court is not convinced that the issues

central to this case are such that they re

quire adjudication by a Montana Court or that

the convenience of parties and witnesses

and the interest of justice demand
transfer."

Essentially, Parker is saying that the basic

issue to be resolved is the interpretation and

applicability of paragraph 102 of the National

Environmental Policy Act (NEPA), and more

specifically, whether there are "major federal

actions significantly affecting the quality
of the human

environment."

Barrington notes

that "the D.C. Circuit, both at the appellate

and district level, has had considerable ex

perience and involvement with so called
'NEPA'

cases which often have broad, if not national

impact.
"

Motion for Summary Judgement Contemplated

It is noted in Judge

cerning the change of

Club intends to file a

judgement in the case.

Parker's opinion con-

venue that the Sierra

motion for summary

As of late November,

however, no such motion had been filed.

Applications for Intervention Granted

As of October 12, applications to intervene

as defendents had been granted to the following
organizations and individuals:

American Electric Power System

Arkansas Power and Light Co.

Atlantic Richfield Co.

Cities Service Gas Co.
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Crow Tribe of Indians

Kerr-McGee Corporation

Montana Power Co.

Northern Natural Gas Co.

Oklahoma Gas and Electric Co.

Panhandle Eastern Pipeline Co

Patrick J. McDonough

Peabody Coal Co.

Portland General Electric

Puget Sound Power & Light Co.

Washington Power Co.

Westmoreland Resources

Wisconsin Power and Light

Co.

Co.

# # # #

STUDIES ON COAL DEVELOPMENT IN NORTHERN

PLAINS RECAPPED

A number of studies which attempt to

assess some aspect of coal development in

the Northern Great Plains have either been

completed, are contemplated or are underway.

Some of these studies, like the Northern

Great Plains Resource Program, are regional

in scope while others deal with isolated

aspects of coal development on a local or

site specific basis. In the belief that

a compilation and description of these

numerous studies would be useful, brief

reviews of several of the studies are pre

sented herein. Table 1 is a concise sum

mary of the reviews.

Northern Great Plains Resource Program

NGPRP is an interagency study of the

ramifications of coal development in the

Powder River Basin and Fort Union Region.

The program was first announced in October

of 1972 and will issue an interim report

in June of 1974. Participating Federal

agencies include the Department of the

Interior, Environmental Protection Agency
and Department of Agriculture. State in

volvement consists of membership in the

program review board and management team.

The NGPRP interim report will be based on

a series of investigations and studies con

ducted by work groups in seven principal

areas of concern: regional geology; mineral

resources; water (supply and quality);

atmospheric aspects; surface resources;

social economic and cultural aspects; and

national energy considerations. With the

exception of the atmospheric aspects work

group, most of the investigations will con

sist of a compilation of existing data.

More than $1 million is being spent on the

program by the federal government; the former

program manager estimates that total funding
is close to $3 million if the salaries of the

manpower used in the program are included.

See the article on page 4-26 and previous

articles in the March 1973 issue of Synthetic

Fuels, page 4-5, and the September 1973 issue,

page 4-23 for more information.

North Central Power Study

In October 1971 a coordinating committee

comprised of representatives of the U.S.

Bureau of Reclamation and 35 major private and

public electric suppliers issued a report on

the electric power generation potential of

some 250,000 square miles of Wyoming, eastern

Montana, and western North and South Dakota.

The report identified 42 potential sites for

coal -fired power plants where coal and water

resources were adequate for the generation

of 200,000 megawatts of power. In identifying
this potential, the report focused attention

on the region and sent a shiver through en

vironmentalists across the nation.

Appraisal Report on the Montana-Wyoming
Aqueducts

This report was prepared by the Bureau of

Reclamation and released in April of 1972.

The report is based on studies of the avail

ability of water resources in southeastern

Montana and northeastern Wyoming. Projected

water requirements for electric generation

and synthetic fuels plants in the region, the

reports states, total 2.6 million acre- feet a

year by the year 2000. The study of water

resources concludes that water requirements of

this magnitude could be supplied by full

development from existing and potential storage

reservoirs and by construction of aqueducts

to transfer the water to points of use. See

Synthetic Fuels, June, 1972, p. 4-12 for more

information.

Eastern Montana Basin Study

Another Bureau of Reclamation effort, this

study was described in the recent Environ

mental Defense Fund suit as making preliminary
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SUMMARY

Study or Report Title or Subject

FEDERAL-STATE

Northern Great Plains Resource
Program

FEDERAL

North Central Power Study

Appraisal Report on Montana-

Wyoming Aqueducts

Eastern Montana Basin Study

Western Dakota Basin Study

Social Economic & Land Use

Impacts of a Typical Coal

Conversion Complex

Environmental Problems of

Siting Coal-Based Industrial

Complexes

Project SEAM

Decker-Birney Resource Study

STATE-MONTANA

Coal Dev. in Eastern Montana

Land Use Policy Study

Energy Policy Study

Water & Eastern Montana Coal

Development

Draft Environ. Impact Statement,
Decker Coal Co. Mine

STATE-WYOMING

Preliminary Draft, Energy Dev.

in the Powder River Basin

Wyoming Framework Water Plan

STATE- NORTH DAKOTA

Little Missouri Grasslands Study

West River Diversion Feasibility

Study

NON-GOVERNMENTAL ORGANIZATIONS

Potential for Rehabilitating
Lands Surface Mined for Coal in

the Western United States

NAS/RANN Proposal for an Inter

disciplinary Study of the Impact

of Coal Development in the Fort

Union Region of Montana &

Neighboring States

TABLE 1

OF STUDIES RELATED TO COAL DEVELOPMENT IN NORTHERN

Sponsors or Participants

Depts. of Interior & Agriculture, EPA & States

of Mont., Neb., N. & S. Dakota & Wyo.

Bureau of Reclamation

Bureau of Reclamation

Bureau of Reclamation

Bureau of Reclamation

Office of Coal Research-Denver Research

Institute

Office of Coal Research-Hi ttman Associates

Department of Agriculture

Forest Service & Bureau of Land Management

Montana Coal Task Force

Montana Environmental Quality Council

Montana Environmental Quality Council

Montana Environmental Quality Council

Department of State Lands

Dept. of Economic Planning & Development

Wyo. Water Planning Program, Div. of State

Engineer's Office

North Dakota State Univ. with assistance from

local, state & federal boards, commissions &

agencies

North Dakota State Water Commission

National Academy of Sciences

National Academy of Sciences, National Science

Foundation and University system of Montana

PLAINS REGION

Time Schedule

Interim report due in

June 1974

Completed in Oct. 1971

Completed in April 1972

Acti ve

Scheduled for completion

in July 1974

21 -month contract to be

completed in mid- 19 74

A 30-month contract sched

uled for completion in late

1975 or early 1976

A 5-year study to be com

pleted in 1978

Completed in 1973

Completed in January 1973

Scheduled for completion

in 1975

In early stages of develop.

Completed in November 1973

Completed in August 1973

Completed in 1973

Completed in May 1973

Active, scheduled for

completion end of 1973

Active

Completed 1973

Seeking funding for a

3-year program

Budget

Estimates vary

from $1 to $3MM

Unknown

Unknown

Unknown

$300,000

$211,144

$586,406

Estimated at

$30 million

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

$176,676

$300,000

Unknown

Seeking approx

imately $2

mi 11 i on
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studies for an aqueduct system to convey
water to coal fields in that portion of the

region not covered by the "Appraisal Report

on the Montana-
Wyoming

Aqueducts."

Western Dakota Basin Study

Scheduled for completion in July 1974,
this $300,000 Bureau of Reclamation effort

is a study of the economics, engineering
and environmental problems associated with

building a water pipeline that would handle

340,000 acre -feet of water from the Missouri

River to supply industrial and municipal

development in the western Dakota lignite

area. The study is about half completed and

proposes four alternative pipeline routes

running 240-260 miles along the North

Dakota lignite fields and into the Sturgis,
S. D. area.

Offi ce of Coal Research - Denver Research

Institute

The Office of Coal Research (OCR) an

nounced in September 1973 the award of a

$211,144 contract to the Denver Research

Institute (DRI) to study the social economic

and land use impact of a typical coal-

convers ion complex in the Fort Union Region.

Under the 21-month contract, DRI will study

transportation systems, labor markets, pub

lic services, social issues, and other

factors as a basis for future recommendations

in regard to coal conversion projects.

Offi ce of Coal Research - Hi ttman

Associates, Inc.

OCR announced the award of a $586,406

contract last June to Hi ttman Associates,

Inc. to study and seek solutions to environ

mental problems involved in the siting of

coal -based industrial complexes. The re

gions to be considered in the study include

Appalachia, Indiana, Illinois, Western

Kentucky, the Great Plains and the coal

areas of the Southwest.

The contract is for 30 months and calls

for the development of information to define

the relationship of geology, topography,

soils, meteorology, hydrology and other

characteristics to possible environmental

effects. An evaluation will then be made

of the approaches and techniques that can be

used to minimize adverse environmental impacts

during the construction and operation of the

facilities.

Project SEAM

SEAM (Surface Environment and Mining) is the

acronym given a 5-year, $30 million research,

development and applications program by the

U.S. Department of Agriculture. The initial

efforts of the program focus on those por

tions of the West where large-scale mining

operations are being planned in order to

assure that fuels and other minerals are pro

duced in harmony with a quality environment.

The basic objectives of SEAM are to advance

knowledge and techniques for successfully

rehabilitating mined areas and develop methods

for planning mining operations so as to har

monize eventual utilization with rural develop
ment and environmental stewardship. SEAM

will be closely coordinated with on-going

federal and state programs such as NGPRP.

For more information, see Synthetic Fuels ,

June, 1973, p. 4-38.

Environmental Impact Statements

As required by the National Environmental

Policy Act, a number of impact statements

have been prepared on individual coal develop
ments in the Northern Great Plains. If two

recent suits filed by environmental groups

are successful, a comprehensive statement

of the over-all impact of coal development

on the entire region will be prepared. Those

impact statements completed to date include

the following:

(1) Big Sky Impact Statement. A NEPA state

ment has been completed for the ex

pansion of the Peabody mine near

Colstrip, Montana.

(2) Crow Indian Reservation Impact Statement,

A draft NEPA statement has been com

pleted by the Bureau of Indian Affairs

for the strip mining of coal on the

Crow Reservation in Montana.

(3) Crow Ceded Area Impact Statement. A

NEPA statement has been completed for

the Westmoreland Resources mining pro

posal on the Crow ceded area in Montana.

In addition, an environmental analysis has

been prepared by the Bureau of Land Management

CAMERON ENGINEERS
4-49



for the Arch Minerals Coal Company mine near

Seminoe Reservoir in Wyoming.

Decker-Birnev Resource Study

The Forest Service and Bureau of Land

Management conducted a joint study of an area

planning unit in southern Montana in an ef

fort to plan how coal development should
proceed. After studying the resources of

the unit, the study report concluded that

strip mining of coal would destroy some of

the other beneficial uses of the area and

recommended that coal mining be allowed

south of the line between townships 7S and

8S and prohibited north of that line. For
more information, see Synthetic Fuels, March,
1973, p. 4-6.

Montana Coal Task Force

The Montana Coal Task Force was created

in August 1972 to review anticipated and

ongoing coal development in the state. Most

of the state agencies were involved and the

task force completed its work with publica

tion of a situation report entitled "Coal

Development in Eastern
Montana"

in January
1973. The report made a number of recom

mendations to the legislature which were

enacted into law. For more information,
see Synthetic Fuels, June, 1973 p. 4-23.

Montana Environmental Quality Council

The Council was created in September 1971

as a non-regulatory agency with the responsi

bility of anticipating environmental problems

and recommending preventive and corrective

measures. The Council is presently working

on a land use policy study to be completed

in 1975. Also planned is an energy policy

study, for which some initial planning is

already underway.

In September 1973 the Council released

a report entitled "Water and Eastern Montana

Coal
Development"

which makes recommendations

on planning for the water development needed

for coal development in eastern Montana.

"The fact remains: eastern Montana coal will

be mined and water will be consumed in the

conversion of coal to other forms of
energy,"

the report states. "The questions

are: how much development will be done at

what rate and in what
manner."

The report

urges that water development take place in an

orderly and well-planned manner rather than

through a series of
"non-decisions."

Department of State Lands

The department recently released a draft en

vironmental impact statement on the Decker Coal

Company mine. The statement says that the area

being mined has large concentrations of saline-

alkali soils which are a threat to revegeta

tion of the mined land.

Wyoming Department of Economi c Planning and

Development (DEPAD)

DEPAD has completed a preliminary draft of

a report on future energy development in the

Powder River Basin. The report presents an

overview of the coal reserves, the water re

sources and the economy of the region as it

exists today, then projects population growth

that can be expected in each county as a re

sult of energy development. See page 4-30

for more information.

Wyoming Framework Water Plan

This plan identifies the long
year) alternatives for meeting

of the state. It is an invento

state's water resources and rel

summary of present water uses,

of future water needs, and an i

of alternative decisions to mee

meet the projected future water

initial phase of the State Wate

completed this year. See page

information.

-range
(50-

the water needs

ry of the

a ted lands, a

a projection

dentifi cation

t or not to

needs . The

r Plan was

1-12 for more

Little Missouri Grasslands Study

Initiated in August 1972, this study has

the objective of developing a multiple land

use plan to guide future agricultural and

industrial development in nine southwestern

North Dakota counties. The study is being
conducted by North Dakota State University
with assistance from local, state and federal

boards, commissions, agencies, private organi

zations and study area residents. Funding
for the study totals $176,676 and completion

is scheduled for the end of 1973. See p. 4-7

and a previous article in Synthetic Fuels,
September 1973, p. 4-33 for more information.
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West River Diversion Feasibility Study

This is a study initiated in July 1971

with the objectives of determining the

feasibility for total development of the
water and related land resources in a

14-county area of western North Dakota

through utilization of the resources now

available in the area; and to determine the

feasibility and practicability of the diver

sion of waters from Lake Sakakawea to sup
plement the water supply throughout the

various river systems in the area. The

study is about half completed and funding
is approximately $300,000.

The North Dakota State Water Commission

is conducting the study and has contracted

for work in the following areas where it

lacks expertise:

(1) Lignite Study - Dr. Alan Fletcher,

University of North Dakota

(2) Social Impact Analysis - Dr. John

Bowes, University of North Dakota

(3) Environmental Impact - Dr. Richard

Logan, Dickinson State College

(4) Socio-Economic Analysis - Dr. Dale

Anderson, North Dakota State

University.

National Academy of Sciences

A National Academy of Sciences study on

the potential for rehabilitating lands sur

face mined for coal in the western United

States was prematurely released recently.

The study was commissioned as part of the

Ford Foundation Energy Policy Project and

concludes that the scarcity of water may

limit the use of western coal. The report

states that the key determinants to success

in reclaiming strip mined lands will not be

the cost of rehabilitation, but, rather,

meticulous study of each mining site and

the availability of water.

Furthermore, the report concludes that

there simply is not enough water in the

western coal states to permit the large-

scale congregations of coal conversion

facilities envisioned in the North Central

Power Study. See page 4-41 for more in

formation.

NAS/RANN Proposal for An Interdisciplinary

Study of the Impact of Coal Development In

the Fort Union Region of Montana and

Neighboring States

This proposal was first drawn up in April

1973 and is presently being revised. Arnold

Silverman, University of Montana, Missoula,

is coordinating the proposal and says it will

be resubmitted around December 1. The level

of funding being sought is $2 million for a

3-year program.

Others

Many site-specific studies, too numerous

to describe here, have been commissioned by
industry. A substantial amount of work is

also being done in the region by state and

federal governmental agencies in carrying

out their normal responsibilities.

After reviewing the numerous studies pre

viously described, one thing stands out --

there isn't much coordination. This fact is

very well illustrated by a study being con

ducted by the Water Resources Institute

(WRRI) to identify water- related research

needs associated with coal development. Ac

cording to Dr. Dale Anderson, WRRI director

for North Dakota, "This study is a study of

studies to determine if more study is
needed."

# # # #
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SHELL CANADA APPLICATION (CONTINUED)
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SHELL CANADA APPLICATION (CONTINUED)
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SHELL CANADA LIMITED

DECEMBER 31 1972 1971 1970 1969 1968

CAPITAL EMPLOYED

Debt

Long Term Debt

Deferred Revenue

Equity
Preference Shares

Common Shares

Retained Earnings

TOTAL

Net Income

Funds Provided from Operations

Interest on Long Term Debt

Income Taxes

Current Assets

Current Liabilities

Working Capital

FINANCIAL RATIOS

Working Capital Ratio

Times Interest Earned (before tax) on Long Term Debt

Working Capital per $1 of Long Term Debt

Net Income (after tax) per $1 of Long Term Debt

Cash Income per $1 of Long Term Debt

Net Tangible Assets per $1 of Long Term Debt

Market Value of Common Stock per $1 of Long Term Debt

(year end price)

104,781

5,612

110,393

2.56

16.75

$1.91

$0.71

$1.17

$7.92

$18.17

($60-1/4)

11.4

0.6

109,915

6,571

12.0 116,486

12.6

0.8

13.4

114,922

6,571

121 ,493

13.8

0.8

14.6

111,843 14.3

111 ,843 14.3

2.39

13.78

$1.55

$0.53

$0.91

$7.09

$10.43

($36-1/2)

2.31

9.88

$1.35

$0.42

$0.82

$6.46

$9.20

($33-5/8)

35,037

35,037

1,000

212,737

598,858

0

23

64

1

0

9

1.000

212,441

543,205

0

24

62

1

3

2

1 ,000

211 ,709

498,332

0

25

59_

1

4

1 ,000

211 ,604

463,787

0

26

58_

1

8

1 ,000

211 ,395

433,328

812,595 88 0 756,646 86 6 711 ,041 85 4 676,391 85 7 645,723

922,988 100 0 873,132 100 0 832,534 100 0 788,234 100 0 680,760

78.997

128,941

6,953

30,500

61,543

105,517

7,317

32,000

51 ,209

99,521

7,566

16,000

47,121

94,512

6,256

53,952

101,961

1,953

345,529

134,736

210,793

310.992

130,111

180,881

289,446

125,455

163,991

263,916

104,712

159,204

219,381

120,975

98,406

2.52 1.81

8.53 28.63

$1.42 $2.81
$0.42 $1.54
$0.85 $2.91
$6.63 $18.11
$8.10 $27.75

($27-1/4) ($29-1/4)

See notes following.
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SHELL CANADA APPLICATION (CONTINUED)

SHELL OIL COMPANY

DECEMBER 31

CAPITAL EMPLOYED

Long Term Debt

Deferred Taxes

Equity

Common Shares

Retained Earnings

1972 1971 1970 1969 1968

TOTAL

Net Income

Funds Provided From Operations
Interest & Discount Amortization on

Indebtedness

Income Taxes

Current Assets

Current Liabilities

Working Capital

FINANCIAL RATIOS

Working Capital Ratio

Times Interest Earned (before tax)
on long term debt

% * % % X

1,025,569 24 2 836,783 21 2 836,750 21 7 711,508 19 6 713,241 20.5

292 ,892 6 9 281 ,560 7 1 274,415 7 1 252,502 7 0 221 ,766 6.4

234,130

2,690,838

2,924,068

5.5

63.4
5579"

234,124

2,591,879

2 ,826 ,003

5

65

71

9

8

7

2

2

234,117

,508^858

,742,975

6.1

65.1

m

234,112

2,433,458

2,667,570

6

67

73

4

0

4

234,056

2,303,889

2,537,945

6.7

66.4

73.1

4,243,429 100 0 3,944,346 100 0 3 ,854,140 100 0 3,631 ,580 100 0 3,472,952 100.0

260,480

668,617

59,423

244,504

662,184

47,986

237,205

628,525

40,090

291 ,151

673,718

34,740

312,091

639,346

34,384

82,578 61 ,604 71 ,284 68,948 74,504

1,596,095

928,171

667,924

1,234,414

701 ,936

532,478

1 ,232,619

755,623

476,996

1 ,255,089

724,642

530,447

1,403,179

757.044

646,135

1.72 1.76 1 .96 1.86 2.19

6.78 7.38 8 69 11.38 12.24

Working Capital per $1 of long
term debt

$0.65 $0.64 $0.57 $0.75 $0.91

Net Income (after tax) per $1 $0.25
of long term debt

Cash Income per $1 of Long term debt $0.65
Net Tangible Assets per $1 of $4.00

long term debt

Market Value of Common Stock per $3.61
$1 of long term debt

(year end price) ($54-7/8)

$0.29

$0.79

$4.55

$3.81

($47-1/4)

$0.28

$0.75

$4.46

$3.82

($47-3/8)

$0.41

$0.95

$5.01

$4.20

($44-1/4)

$0.44

$0.90

$4.80

$6.68

($70-5/8)
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SHELL CANADA APPLICATION (CONTINUED)
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SHELL CANADA APPLICATION (CONTINUED)
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SHELL CANADA APPLICATION (CONTINUED
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SHELL CANADA APPLICATION (CONTINUED
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SHELL CANADA APPLICATION (CONTINUED)
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SHELL CANADA APPLICATION (CONTINUED)
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SHELL CANADA APPLICATION (CONTINUED)
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SHELL CANADA APPLICATION (CONTINUED)
FIGURE 13
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SHELL CANADA APPLICATION (CONTINUED)
FIGURE 14
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SHELL CANADA APPLICATION (CONTINUED)
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SHELL CANADA APPLICATION (CONTINUED)

CO

>
Q LX

ro Z Z D

< LU O
1

1 '

]
1

|
'

>

| 1
*~

CO Q
<s z

m 5jo
i LU

H CC t
CO S 5

. o <
uj ->

cn

g O ff

! CC Q CO

\
o

-J ><5

1 <
LU

iN

1

-

\ 5^

o
CO

LA

o z

I--
\

o\.
00
o

o
u

- \t

LU !
"*^V

M

^v
C/l

1

^\
_J

U

1-

^<\- <

cvj
0-

-

o

ro

O

o

o
on

1,1,1.1 ,

c3 O O o O
CO CD ^ fs

Q3NIV13a % 3Aiv~inwnD

22

TVtVMIICE 10V44M4 . TWPKRGE9W4M

l.o

OVERBURDEN AOUIFER sano :X: REJECT

MILL FEED
1 1 ' 1 0EV0NIAN

i
'

LIMESTONE

A-45



SHELL CANADA APPLICATION (CONTINUED)
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SHELL CANADA APPLICATION (CONTINUED)
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SHELL CANADA APPLICATION (CONTINUED)
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BORE HOLE DATA FOR MINING AREAS 1 AND 2

MINING AREA 1

HOLE LOCATION

POLYGON 0VERBUR0EN CENTRE REJECT B0TT0H REJECT MILL FEED WASTE/0RE RATIO

AREA PCT PCT PCT PCT 0VERBUR0EN AND CENTRE QUALITY

LS0 SEC T41P RGE HH. SO.FT. FEET BITUMEN FEET BITUMEN FEET BITUMEN FEET BITUMEN REJECT TO MILL FEED FACTOR

3- 3 1-9J- 9-* 5.752 0. 0.0 35. *.2 1*9. 2.6 13*. 9.2 0.26 3.9

12-2*-95-10-* 5.600 23. 0.0 61. 2.0 *9. 0.* 167. 11.7 0.50 7.5

2-25-95-10-* 7.22* 0. 0.0 *a. 3.5 51. 1.* 201. 12.3 0.2* 11.*

6-75-95-10-* 7.332 5. 0.0 0. 0.0 217. 3.3 126. 13.2 0.0* 9.7

13-25-95-10-* 6. 200 2 8. 0.0 0. 0.0 32. 0.0 198. 13.3 0.1* 1*.*

l*-25-95-10-* 6. BOO 25. 0.0 10. 5.1 150. 1.3 1*1. 13.3 0.25 10.0

16-25-95-10-* 5.600 3. 0.0 55. 2.* 75. 1.3 252. 13.1 0.23 16.8

6-Z6-95-10-* 10.1*8 26. 0.0 6*. 0.9 29. 0.0 139. 11.6 0.65 5.8

9-2&-9S-10-* 7. 8*0 33. 0.0 5. 1.6 *6. 2.3 181. 13.* 0.21 13.0

2-55-S5-10-* 8.068 93. 0.0 0. 0.0 33. 2.0 11*. 11.1 0.82 3.7

*-35-95-10-* 18.2*0 36. 0.0 6. 5.1 26. 0.0 189. 10.8 0.22 8.0

10-35-95-10-* 6.*00 25. 0.0 11. *.6 0. 0.0 2 5*. 12.* 0.1* 16.0
1*- 35-^5-10-* 4.080 0. 0.0 *2. *.9 18. 3.7 213. 11.7 0.20 11.2

16-35-95-1U-* 2. 760 56. 0.0 0. 0.0 120. 1.7 110. 12.0 0.51 5.6

8-36-95-10-* 7. 160 5). 0.0 31. 2.7 12. 5.9 198. 12.3 0.*1 10.1
10- 36-95-10-* 5.520 3*. 0.0 36. 5.6 50. 0.3 1**. 11.8 0.*9 6.9

12- !f-9;-10-* 7.0*8 15. 0.0 7. *.6 27. 2.3 186. 11.9 0.12 10.9

15-34-95-10-* 7.160 *6. 0.0 0. 0.0 20. 0.0 152. 13.0 0.30 10.0

MINING AREA 2

HOLE LOCATION

POLYGON OVERBURDEN CENTRE REJECT B0TT0I' REJECT MILL FEE0 WASTE/ORE RATIO

AREA PCT per PCT PCT OVERBURDEN AN0 CENTRE 0UALITY

LSD SEC TUP RGE MM. SO.FT. FEET BITUMEN FEET BITUMEN FEET BITUMEN FEET BITUMEN REJECT TO MILL FEED FACTOR

2-10-95-1O-* 8.*00 0. 0.0 5. 3.1 13. *.8 9*. 13.2 0.05 6.6

*-10-95-10-* 15.612 28. 0.0 0. 0.0 7. 1.0 95. 10.7 0.29 *.2

10-10-95-10-* 11.0*0 3. 0.0 0. 0.0 53. 1.8 91. 12.6 0.03 6.3

12- 10-95-10-* 9.080 *. 0.0 13. *.l 51. 0.7 7*. 7.5 0.23 1.1

*-ll-9 5-10-* 15.3*0 5. 0.0 0. 0.0 30. 0.7 56. 10.3 0.09 3.0

l*-ll-95-10-* 9.760 25. 0.0 0. 0.0 3*. 0. 3 62. 9.8 0.*0 1.8

*-13-95-l0-* 7.000 1*. 0.0 8. *.* 22. 0.7 11*. 12.6 0.19 7.*

12-13-95-10-* 10.320 6. 0.0 98. 3.7 0. 0.0 166. 10.1 0.63 *.5

2-l*-95-10-* 6.*80 0. 0.0 0. 0.0 **. 0.9 76. 9.5 0.0 2.9

*-l*-95-10-* ll.*00 16. 0.0 0. 0.0 56. 1.9 83. 10.9 0.19 *.2

ll-l*-95-10-* ll.**0 *0. 0.0 28. 0.1 2*. 0.0 157. 10.5 0.*3 5.8

10-15-95-10-* 17.968 85. 0.0 20. *.B 5. 1.* 13*. 12.0 0.78 5.5

2-23-95-10-* 10.*08 1. 0.0 0. 0.0 2*9. 5.3 33. *.5 0.03 0.2

3-2*-95-10-* 9.580 25. 0.0 0. 0.0 2*6. 2.0 60. 9.8 0.*2 2.2

10-2*-95-10-* 6.920 37. 0.0 0. 0.0 173. *.2 86. 11.3 0.*3 *.l

12-2*-95-10-* 5.600 23. 0.0 61. 2.0 *9. 0.* 167. 11.7 0.50 7.5

QUALTY FACTOR - <Hmf Gmf) - <Hmf x Gmj) -

(Hr^ j
Gmin .

2
'

H - thickness in feet

G grcKle m fractional total weight tar

mf refers to mill feed

rej refers to reject (overburden& centre)

mm refers to minimum grade (.06 fractional total weight tar)
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SHELL CANADA APPLICATION (CONTINUED)
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SHELL CANADA APPLICATION (CONTINUED)
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SHELL CANADA APPLICATION (CONTINUED

OREBODY PARAMETERS

AVERAGE

BITUMEN

RE

COVERABLECENTRE MILL FEED

AREA OVERBURDEN MILL FEED REJECT GRADE IN PLACE BITUMEN

(MILLION THICKNESS THICKNESS THICKNESS (WEIGHT WASTE/ORE FINES (MILLION (MILLION

SQ. FEET) (FEET) (FEET) (FEET) PERCENT) RATIO (PERCENT) BARRELS) BARRELS)

OREBODY

AREA 1 129 29 173 22 12.1 .29 13.0 1,090 1,010

2 166 23 96 14 10.9 .38 16.0 780 650

3 103 23 129 21 10.7 .34 16.3 600 540

4 166 48 150 23 11.7 .48 13.7 1.250 1,080

TOTAL

OREBODY 564 32 135 20 11.5 .38 14.3 3,720 3,280

PROCESS

PLANT 8 58 - 2.89 N.A. 35 N.A.

TAILINGS

PONDS 168 91 90 31 9.8 2.34 N.A. 700 N.A.

UNRECOVERED BITUMEN IN PIT WALLS AND CENTRE REJECT

TABLE F

PIT WALLS* CENTRE REJECT TOTAL

OREBODY MM BARRELS MM BARRELS MM BARRELS

1 12.7 28.8 41.5

2 9.9 26.2 36.1

3 5.6 24.2 29.8

4 17.0 45.3 62.3

* Assumes Pit Slopes of
60
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SHELL CANADA APPLICATION (CONTINUED)
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SHELL CANADA APPLICATION (CONTINUED)

MATERIAL BALANCE - EXTRACTION AND FROTH TREATMENT

Stream

Designa

tion

EXTRACTION BALANCE

STREAMS IN

Tar Sand Feed A
Steam to Condi tionerB
Fresh Water

Pond Recycle Water D

Total In

STREAMS OUT

Froth E

Oversize F
Extraction Tailings G

Total Out

FROTH TREATER BALANCE

STREAMS IN

Froth

Naphtha

Total In

STREAMS OUT

Diluted B 1 tumen I

Centrifuge Tailings J

Total Out

Tons

per

Day__

23,686

22,017

68

1,601

23,686

22,017

BITUMEN

Wt. X BPCD

Tons

per

Day

WATER

Wt. X

23,434 11.5 (132,489)

252 0.2

6,061 3.0

8,819 100.0

42,100 100.0

(1.425) 123,500 98.0

(133,914) 180,480

59.9 (124,478)
10.0 (384)
0.5 (9,052)

11,762

68

168,650

32.0

10.0

49.1

(133,914) 180,480

SOLIDS NAPHTHA

Tons Tons

per per

Day Wt. X Day Wt. X BPCO

174,279 85.5

2.268 1.8

176,547

2,977 8.1

544 80.0

173,026 50.4

176,547

Total

Tons

per

Day

203,774

8,819

42,100

126,020

380,713

36,756

680

343,277

380,713

(124,478) 12,056 2,977 16,287 (115,101) 53,337

-325 Mesh (1)
Tons Wt.

per X of

Day Solids

28,528

30,796

1.340

218

29,238

30,796

14.3

2.268 100.0

45.0

40.0

16.9

22.017 59.9 (124,478) 11.762

294

12,056

32.0

1.8

2,977 8.1

16.287

16,287

98.2 (115,101)

(115,101)

36,756

16,581

53,337

1,340 45.0

22,017 (124,478) 2.977 1,340

21,467

550

44.1 (121,368)
4.0 (3,110)

2,185

9,871

5.5

72.5

162

2.815

0.4

20.7

15,911

376

40.0

2.8
(112,444)

(2,657)

39,725

13,612

162

1,178

100.0

41.8

1,340

Extraction plant bitumen recovery
i

Froth treatment plant bitumen recovery

Total Hydrocarbon recovery

(1) Included in solids.

22.017/23,434 x 100 94.OX

21,467/22,017 x 100 97. 5X

(21 ,467-376)/23,434 x 100 - 90.OJ

FRESH WATER REQUIREMENTS AS A FUNCTION OF ATHABASCA RIVER FLOW RATE

PERIOD OF

OBSERVATION

TOTAL RIVER

FLOW

(CU. FT. /SEC.)

TOTAL RIVER

SUSPENDED

SOLIDS CONTENT

(3) (4)
MAXIMUM PLANT USAGE NORMAL PLANT USAGE

(CU. FT ./SEC.) {% OF TOTAL FLOW) (CU. FT./SEC.) (% OF TOTAL FLOW)

Design Minimum (2) 3,410

(Feb.)

Annual Mean Flow 23,100

Typical Breakup 150,000

(June-July)

200 ppm

200 ppm

2,250 ppm

83.1

83.1

83.1

2.44%

0.36%

0.06%

17.5

17.5

17.5

0.51%

0.08%

0.01%

(1) Samples were collected for the Alberta Research Council between September 1957 and September 1958.

Analyses by the provincial analyst, Edmonton.

(2) Low Flow at station No. 07DA001 on the Athbasca River below Fort McMurray, which occurred in 1964

(Data available from 1958 to 1972).

(3) First year.

(4) Will be diminished by surface and subsurface water on the lease.

CO

m

c_
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SHELL CANADA APPLICATION (CONTINUED)
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SHELL CANADA APPLICATION (CONTINUED)
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SHELL CANADA APPLICATION (CONTINUED)

CO

s_

to

Ul .

S- r

rO o
Ql CJ o

>l
TZJ

in

CO

o LO UZJ o QJ *.

o CM r-~ CO 4-1 CO

a o o o
CM CO

3-

CTl

o co o in

o

co
CM

+

CTl

Ul

s-
>-

rO O
CC 4

cC 4 o O o o o o r~. 4

s: o o CO i". co o r

s: o f CO 4>. r-N o r

ZZJ * * * 1

co CO CO "" "" *"~

>- CTl .

h- "~ ZE

sz

fc Ul

s-

J i >1
4. v

CO Ul 1

=C Ol 1 QJ
1 Ul cz X, cz
4. QJ 4 CO . - tO o
U- 4

E TZJ r-. Ul 4 4

o to rO 3 .* - i Ol +J

az CO QJ cz 4 . Ul 4 X Ol U
O- C o o Ql 1 ro E 3

CZ1 4J

Ul 4-1 s:
cz
41

X
ro

r_ 1 o
u

T3

O

co CZ o e: 4 1 o Ql cz i-

e: CD 3

b^

Ul
4-1

10
4J Ql

4J E
O

*~' o_

i i 4J Ul 01 4 E Ji-S O QJ 4-

Ul QJ 1 O E CZL o o CZ S- O
OJ O) CZ +J CJ o ro o r 4-4 o

N 4> o ro Ul o CJ cz 4- 4-1

i 4 CJ o QJ Ol cz 44 4-1 0J Ol S-

CO _J 3 c 4-4 Ol ro s- CO ro
4- E , r- >> 4J OJ o +J

4-1 4-1 O ro IO QJ 4-1 +J 4-> 10 i- QJ 4- S- CO

O O QJ > 3 ro t 01 E o 3 Ol 01

Ol QJ +J S- CZ S- ro zz 4 4- f- CO 3 E
r-J r-J S- 4-1 TZJ QJ OJ >-, 4-> QJ ro ^* o o

o O ro Ul QJ > O. o Ol r CO > Q_ s-

s_ s- 4J C C OJ O CC sz =J ^^ 4J 4-

o. O- co o s_ CC r- 4J t Ol

QJ m 4J m 4J c 4- cz 4J

4- in in >a Ul
p- OJ O .. 3

01 Ul QJ s- 01 <*- l/l u cz o
TZJ o _J 01 -J O Ol O- s_ >,
CZ u o. S- i- ro tO

=1 S3 o O- O- LU O-

A-57



ERCB FINDINGS & FORM OF APPROVAL: SYNCRUDE APPLICATIONS
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PRINCIPAL RISK AREAS OF SYNCRUDE PROJECT
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PRINCIPAL RISK AREAS (CONTINUED)
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CALCULATION OF
ALBERTAS'

SHARE OF PROFITS FROM SYNCRUDE PROJECT
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33186 RULES AND REGULATIONS

Title 43 Public Lands: Interior

CHAPTER II-

AGEMENT,
INTERIOR

-BUREAU OF LAND MAN-

DEPARTMENT OF THE

APPENDIXhPUBLIC LAND ORDERS

[Public Land Order .5401 ]

COLORADO, UTAH, WYOMING

Modification of Oil ShaleWithdrawal

By virtue of the authority vested, in

the President, and pursuant to Executive

Order No. 10355 of May 26, 1952 (17 PR

4831), it is ordered as follows:

1. ExecutiveOrderNo. 5327 of April 15,

1930, withdrawing oil shale deposits and

land, containing such deposits for clas

sification, is hereby modified to permit,

at the discretion of the Secretary, the

issuance of leases of oil shale deposits,
and the land containing such deposits,
so far as it relates to the following de

scribed land:

Colorado

sixth principal, meridiak

Tract C-a

T. 1 S., B. 99 W.,
.Sec. 32,Ey2,Ey2Wy2;
o6C. oO|

.Sec. 84, W%, SE%, W%NE}4, SE&NE&.
T. 2 S., R. 99W
Sees. 3 and 4;

Sec.5,Ei/2,Ey2WVa;
Sec. 8, jzZy2;
i5ecs. 9 and 10.

Tract C-b

T. 3 S., R. 96W-,
.Sec. 5, wy2SEi4, SWV4;
Sec. 6, lots 6 and 7, Ey2SW>4, SE>4;
Sec. 7, lots 1, 2, 3, 4, E^W^, E%;
Sec. 8, Wy2NE%. NWV4, S%;
Sec. 9,SWi,4;
Sec. 16, NW&,W%SW%;
Sec. 17;
Sec. 18, lots 1, 2, 3, 4, E%wy2, Ey2.

T. 3 S., R. 97W
Sec. 1, Si/2;
Sec. 2, SEV4;
Sec. 11, Ey2;
Sec. 12;

Sec. 13, Ny2 ;

Sec. 14,Ny2NEi4.

The two triarCts described above contain

10,183.60 acres.

Utah

salt lake meridian

Tract U-a

T. 10 S., R. 24 E.,
Sec. 19EV2;
Sees. 20, 21, 22, 27, 28, 29;
Sec, 30, E^;
Sec. 33, NVi;
Sec. 34, Ny2.

Tract U-b

T. 10 S., R. 24 E.,
Sec. 12, sy2,sy2NV;
Sees. 13, 14, 23, 24;

Sec.25,WJ4W%;
Sec. 26.

T. 10 S., R. 25 E.,
Sees. 18 and 19.

The two tracts described above con

tain 10,240 acres.

Wyoming

sixth principal meridian

Tract W-a

T. 14 N., R. 99 W.,

Sees. 17 and 18;

Sec. 19, NE4;

.Sees. 20, 21, 22, 27, 28;
Sec. 29, Ny2,SE^.

Tract W-b

T. 13 N., R. 99 W.,

.Sec. i, sy2, sy2Ny2, lots 1, 3, 4;
Sees. 2 and 3;

Sec. 4, lot 1, SE}4NEi4;

Sec. 10, Ey2, Ey2NW^;

Sees. 11 and 12.

T. 14 N., R. 99 W.,
Sec. 33, Ey2Ey2;

Sees. 34 and 35.

The two tracts described above con

tain 10,194.48 acres. The total areas de

scribed aggregate approximately
30,-

618.08 acres.

2. The lands described in paragraph

1 .of this order will not be available for

lease until a notice of sale of leases is

published in the Federal Register an

nouncing the terms and conditions under

which leases on these tracts will be of

fered. Any application to lease not sub

mitted in accordance with the require

ments prescribed in that notice of sale

will be rejected.

John C.Whitaker,
Under Secretary of the Interior.

November 26, 1973.

[FR Doc.73-25371 Piled ll-29-73;8:45 am]
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DEPARTMENT OF THE INTERIOR

Bureau of Land Management

OIL SHALE LEASES

Notice of Sale

Pursuant to the Act of February 25,
1920 (41 Stat. 437), as amended (30

U.S.C. 181-263), the oil shale deposits

in six tracts of land (two in Colorado, two

in Utah, and two in Wyoming) will be

offered for lease through competitive

bidding. The six sales will be held sequen

tially, one every second Tuesday of the

month, beginning January 8, 1974, as

follows: TRACT C-a in Colorado will be

offered for lease on January 8, 1974;

TRACT C-b in Colorado will be offered

on February 12, 1974; TRACT U-a in

Utah will be offered on March 12, 1974;
Utah TRACT U-b on April 9, 1974; Wyo

ming TRACT W-a on May 13, 1974; and

Wyoming TRACTW-b on June 11, 1974.

These tracts are more particularly de

scribed as follows:

Colorado

TRACT C-a:

T. 1 S., R. 99 W., 6th PJM,

Sec.32,Ey,,Ey2W/4;

Sec. 33, all;

Sec. 84, W'/2, SE&,W>/2NE,4, SE%NE%.

T. 2 S., R. 99 W., 6th P.M.,
Sec. 3, all;

Sec 4, all;
Sec. 5, Ey2 , E%-wy2 (incl. lots 1, 2, and 3) ;
Sec. 8, Ey2;

.Sec. 9, all;

.Sec. 10, all.

The area described aggregates 5,089.70

acres.

tract c-b:

T. 3 S., R. 96W., 6th PJM.,
sec. 5, wy2sEy4, swi4;

Sec. 6, lots 6 and 7, Ey2SWV4. SEV4;
Sec. 7, lots 1, 2, 3, and 4, E%W%, By2;
Sec. 8, wy2NEi4, NWi4, sy2;

Sec. 9.SWJ4;

Sec. 16, NW14, wy2SWA;

Sec. 17, aU;

Sec. 18, lots 1, 2, 3, and 4, Ey2wy2, Ey2.

T. 3 S., R. 97W., 6th P.M.,
Sec. l,sy2;

Sec. 2, SE yA;

Sec. ll,Ey2;
Sec. 12, all;

Sec. lS,Ny2;

Sec. 14,Ny2NE^.

The area described aggregates 5,093.90

acres.

Utah

TRACT U-a:

T. 10 S., R. 24 E., S.L.M.,
Sec. 19, E^;
Sec. 20, all;
Sec. 21, all;

Sec. 22, all;
Sec. 27, all;
Sec. 28, all;
Sec. 29, all;

Sec. 30, Ey2;
.Sec. 33, Ny2;
Sec,34,Ny2.

The area described aggregates 5,120.00

acres.

NOVICES

TRACT U-b:

T. 10 S., R. 24 E., S.L.M.,
Sec. ^.Sya.Sz&Ni/a;
Sec. 13, all;

Sec. 14, all;
Sec. 23, all;
Sec. 24, all;
Sec. 26,wy2wy2;
Sec. 26, all.

T. 10 S., R. 25 E., S.L.M.,
Sec. 18, all;
Sec. 19, all.

The area described aggregates 5,120.00

acres.

Wyoming

TRACT W-a:

T. 14 N., R. 99 W., 6th P.M.,
Sec. 17, all;
Sec. 18, all;
Sec. 19, NE^;
Sec. 20, all;

Sec. 21, all;

Sec. 22, all;
Sec. 27, all;
Sec. 28, aU;

Sec. 29,Ny2,SE^4.

The area described aggregates 5,111.24

acres.

TRACT W-b:

T. 13 N., R. 99W., 6th P.M.,
Sec. 1, sy2, SVaNVj, lots 1, 3, and 4;
Sec. 2, all;
Sec 3

all*

Sec. 4, Lot 1, SE%jNEV4;
Sec. 10, E%, E&NW14;
Sec. 11, all;
Sec. 12, all.

T. 14 N., R. 99 W., 6th PJM.,

Sec.33,Ei/2Ey2;
Sec. 34, all;

Sec. 35, all.

The area described aggregates 5,083.24

acres.

Announcement of each sale will be

made by publication of a special notice in

the Federal Register and in a newspaper

of general circulation in the State and

county in which the offered lands are lo

cated, setting forth the date, time, place,
and conditions of the sale. If there is no

newspaper in the county in which the

lands are situated, then publication of

the notice of sale will bemade in a news

paper in the general area of the offered

lands.

1. Acreage limitations: Not more than

one lease shall be granted to any one

person, association, or corporation.

2. Lease terms: The leases will be is

sued on a form the full text of which

is published as Appendix
"A"

to this no

tice. The lease will be issued for a period

of 20 years and so long thereafter as pro

duction is had in commercial quantities,

subject to readjustment of terms at the

end of each 20-year period. The lessee

will be required to pay royalty on pro

duction in the amount and manner pre

scribed in Section 7 of the lease, and to

maintain a bond as provided in Section 9.

3. Minimum Royalty: Section (7) (e)

(1) of the lenase form requires the pay

ment of a minimum royalty for the sixth

and each succeeding year which shall be

33187

based upon a different production rate

for each tract and upon different grades

of oil shale for certain tracts. The pro

duction rates and oil shale grades for

each tract are as follows :

Sbale 6tb year 15th year

Tract grade production rate production rate

gallon/ 1,000's ton/year 1,000's ton/year

ton

Tract C-a.- 30 1,130 11,300

Tracl C-b.. 30 616 6,160

Tract U-a.. 30 208 2,080

Tract U-b.. 30 227 2,270

TractW-a. . 20 215 2, 150

TractW-b.. 20 214 2,140

4. Bidding procedures: Leases will be

offered competitively through sealed

bidding. A lease will be issued only to the

qualified bidder submitting the highest

amount per acre as a bonus for the privi

lege of leasing the lands. No specific

form of bid is required but all bids must

identify the lease sale and must show

the total amount bid, the amount bid per

acre, and the amount submitted with the

bid. No telephonic or telegraphic bids

will be accepted, and no oil payment,

overriding royalty, logarithmic, or slid

ing scale bid will be considered. Bids

shall not be modified after they have

been submitted. Bids must be for the full

tract described in the special notice of

sale of oil shale lease. Bids must be sub

mitted in sealed envelopes plainly

marked "Sealed Bid for Oil Shale Lease.

Not to be opened before 10 ajn., M.S.T.

on (date of sale) Bids may be mailed

or delivered in person to the addressee

named in the special notice until 10 a.m.,

M.S.T. on the date of the sale. Bids re

ceived after that time will be returned

unopened. Bidders are warned against

violation of section 1860 in Title 18 U.S.C.

prohibiting unlawful combination or in

timidation of bidders.

5. Payment of bonus and advance

rental: All bids must be accompanied by

a certified check, cashier's check, bank

draft, money order, or cash for one-fifth

of the bonus bid payable to the Bureau

of Land Management, which amount

shall be returned to the bidder after the

lease sale should he be an unsuccessful

bidder. If the bidder, after being notified
that his bid has been accepted and that

he will be awarded a lease, fails to com

ply with the applicable regulations or the

terms of this notice, or if he fails to

execute the lease within 15 days after

receiving the lease form, his deposit will
be forfeited.

Each bid must also be accompanied by
a certified cheek, cashier's check, bank

draft, moneyo rder, or cash for the first

year's annual rental at the rate of 50tf
per acre or fraction thereof, which

amount shall be returned to all unsuc

cessful bidders after the lease sale.

6. Evidence of qualifications: Each bid

must/ be accompanied by a statement

over the bidder's signature or that of his

authorized agent with respect to his
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qualifications. The statement shall con
tain the following information:
(a) If the bidder is an individual, a

statement as to whether native born or

naturalized; if an association, it must
submit a certified copy of the articles of
association and a statement by its mem
bers as to their citizenship. If the bidder
is a corporation, it must submit state
ments showing: (i) the State in which it
is incorporated; (i) that it is authorized
to hold leases for oil shale deposits, and
the names of the officers authorized to
act in such matters in behalf of the cor

poration; (iii) the percentage of the cor
porate voting stock and of all the stock

owned by aliens or those having ad

dresses outside the United States; and

(iv) the name, address, and citizenship
of any stockholder owning or controlling
20 percent or more of the corporate stock
of any class. If more than 10 percent of
the stock is owned or controlled by or in
behalf of aliens, or persons who have ad
dresses outside the United States, the
corporation must give their names and

addresses, the amount and class of stock

held by each, and to the extent known
to the corporation or which reasonably
can be ascertained by it, the facts as to
the citizenship of each. The bid of a cor

poration also shall be accompanied by a
copy either of theminutes of the meeting
of the board of directors or of the by-laws

indicating that the person signing the
bid has authority to do so, or, in lieu of

such a copy, a certificate by the Secre

tary of the corporation to that effect,
over the corporate seal, or appropriate

reference to the record of the Bureau of

Land Management in connection with

which such aticles and authority have

been furnished previously; and
(b) The certification required by 41

CFR 60-1.7(b) and Executive Order No.
11246 of September 24, 1965, as amended
by Executive Order No. 11375, on Form

1140-8 (November 1973) and Form

1140-7 (December 1971).

7. Bid opening: The bids will be opened

at the place, date and time announced in
the notice of publication of the respective

oil shale lease sales. The opening of bids

is for the purpose of publicly announcing
and recording bids received and no bids

will be accepted or rejected at that time.

If the Department is prohibited for any
reason from opening any bid before mid

night of the day of the sale for which

it is submitted, that bid will be returned

unopened to the bidder as soon there

after as possible.

8. Acceptance or rejection of bids: No

bid for any tract will be accepted and

no lease for any tract will be awarded

to any bidder unless the bidder has com

plied with all requirements of the notice,

his bid is the highest for the offered

tract, and the amount of the bonus bid

has been determined to be adequate by
the United States. The Government re

serves the right to reject any or all bids.

Any cash, checks, drafts, or money orders

submitted with the bid may be deposited

in an unearned escrow account in the

Treasury during the period the bids are

being considered. Such a deposit does not

constitute and shall not be construed as

acceptance of any bids on behalf of the

United States.

9. Preliminary Development Plan:

Within forty-eight hours after being in
formed that his bid h.as been accepted

and that a lease will be issued to him, the

successful bidder must transmit a pre

liminary development plan, in duplicate,
to the Officer conducting the lease sale.

This plan will be made public upon is

suance of the lease, and, therefore, con

fidential information relative to the

lessee's operations should not be included

in the submission. Confidential informa

tion should be submitted in the same

manner, but under separate cover. The

submission or acceptance of these plans

will not be binding on the lessee or lessor

and will not authorize any action by the

lessee, but the plan is required for the

lessor's guidance in establishing initial

supervision of the lessee's activities. The

preliminary development plan should in

clude the method of development, the

proposed location of on and off-site fa

cilities, the schedule for development,
and monitoring programs to determine

environmental criteria.

10. Withdrawal of additional lands:

The Department recognizes that in some

situations lands outside the leased tracts

may be required under other statutes

than the Mineral Leasing Act for roads

or other purposes in connection with the

prototype oil shale leasing program.

Moreover, since this is a prototype rather

than a general leasing program, the De

partment may in the future find it de

sirable to conduct investigations, studies,
and experiments under section 101 of the

Public
Land'

Administration Act (43

U.S.C. 1362)
, particularly in connection

with the disposal of spend shale. In order

to facilitate these possible future investi

gations, studies, and experiments, the

Department is withdrawing from all

forms of appropriation under the public

land laws, including the mining laws,
certain lands in the vicinity of the tracts

offered for lease.

11. Further information concerning

these oil shale lease sales may be ob

tained from the Oil Shale Coordinator,
Room 5623, Interior Building, Washing

ton, D.C. 20240; the Deputy Oil Shale

Coordinator, Building 56, Denver Federal

Center, Denver, Colorado, the Chief, Divi

sion of Upland Minerals, Bureau of Land

Management, Room 7146, Interior Build

ing, 18th & C Streets NW., Washington,
D.C. 20240; the State Director, Colorado

State Office, Bureau of Land Manage

ment, Room 700, Colorado State Bank

Building, 1600 Broadway, Denver, Colo

rado 80202; the State Director, Utah

State Office, Bureau of Land Manage

ment, Federal Building, 125 South State,
Salt Lake City, Utah 84138; and the State

Director, Wyoming State Office, Bureau

of Land Management, Joseph C. CMa-

honey Federal Center, 2120 Capital Ave

nue, Cheyenne,Wyoming 82001.

Curt Berklund,

Director,
Bureau of LandManagement.

Approved: November 26, 1973.

JohnCWhitaker,
Under Secretary of the Interior.

Appendix A

oil shale lease

.Sec.

1 Definitions.

2 Grant to Lessee.

3 Lessor's reserved interests In the Leased

Lands.

4 Lease Term.

5 Bonus.

6 Rentals.

7 Royalties.

8 Payments.

9 Bond.

10 Development plan and diligence require

ments.

11 Protection of the environment; additional

stipulations.

12 Operations on the Leased Lands; Water

Rights.

13 Development by in situ method.

14 Nuclear fracturing.

15 Inspection and investigation.

16 Reports, maps, etc.

17 Notice.

18 Employment practices.

19 Equal Opportunity Clause; certification

of non-segregated faculties.

20 Taxes.

21 Monopoly and fair prices.

22 Suspension of operations or production.

23 Readjustment of terms and conditions.

24 Assignment.

25 Overriding royalties.

26 Heirs and successors in interest.

27 Unlawful interest.

28 Relinquishment of lease.

29 Remedies in case of default.

30 Effect of waiver.

31 Delivery of premises in ease of forfeiture.

32 Disposition of property upon termination

of lease.

33 Protection of proprietary information.

34 Lessee's liability to the Lessor.

35 Appeals.

36 Interpretation of this lease.

OIL SHALE LEASE ENVIRONMENTAL STIPULATIONS

Sec.

1 General.

(A) Applicability of Stipulations.

(B) Changes in Conditions.

(C) Collection of Environmental Data

andMonitoring Program.

(D) Emergency Decisions.

(E) Environmental Briefing.

(F ) Construction Standards.

(G) Housing andWelfare of Employees.

(H) Posting of Stipulations and Plans.

2 Access and Service Plans.

(A) Transportation Corridor Plans.

(B) Regulation of Public Access.

(C) Existing and Planned Roads and

Trails.

(B) Waterbars and Breaks.

(E) Pipeline Construction Standards.

(F) Pipeline Safety Standards.

(G) Shut-off Valves.

(H) Pipeline Corrosion.

(I) Electric Transmission Facilities.

(J) Natural Barriers.

(K) Specifications for Fences and Cat-

tleguards.

(L) Crossings.

(M) Alternate Routes.

(N) Off-Road Vehicle Use.

3 Fire Prevention and Control.

(A) Instructions of the Mining Super

visor.

(B) Liability of Lessee.

4 Fish and Wildlife.

(A) Management Plan.

(B) Mitigation of Damage.

(C) Big Game.

(D) Posting of Notices.

5 Health and Safety.

(A) In General.

(B) Compliance with Federal Health and

Safety Laws and Regulations.

(C) Use of Explosives.
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Sec- Section 1. Definitions. As used in this lease :

6 Historic and Scientific Values. (a) "Oil
Shale"

means a fine-grained sedi-

(A) Cultural Investigations. mentaxy rock containing: (1) organic matter

(B) Objects of Historic or Scientific In- which was derived chiefly from aquatic or-

terest. ganlsms or waxy spores or pollen grains,

7 Oil and Hazardous Materials. which is only slightly soluble in ordinary
pe-

(A) Spill Contingency Plans. troleum solvents, and of which a large pro-

(B) responsibility. portion is distillable into synthetic petro-

(C) Reporting of Spills and Discharges. leum, and (2) inorganic matter which may

(D) Storage and Handling. contain other minerals. This term is appli-

(E) Pesticides and Herbicides. cable to any argillaceous, carbonate, or

8 Pollution Air. siliceous sedimentary rock which, through

(A) Air Quality. destructive distillation will yield synthetic

(B) Dust. petroleum. The products of Oil Shale include

(C) Burning. both shale oil and other minerals;
9 Pollution Water. (b) "Leased

Lands"

means

(A) Water Quality. situated In the County of

(B) Disturbance of Existing Waters.
,
State of containing

(C) Control of Waste Waters. acres, more or less;

(D) Cuts and Fills. (c) "Leased
Deposits"

means all deposits of

(E) Crossings. OU Shale lying within or under the Leased

(F) Road Surfacing Material. Lands;
*

10 Pollution Noise. (d) "Anniversary
Date"

means the annl-

11 Rehabilitation. versary of the Effective Date of this lease;

(A) In General. however, if operations under this lease are

(B) Management Plan. suspended pursuant to section 39 of the Act

(C) StabUization of Disturbed Areas. (30 U.S.C. 209), the next Anniversary Date

(D) Surface Disturbance on Site. of this lease after the suspension shall follow

(E) Areas of Unstable Soils. the previous Anniversary Date by a period of

(F) Materials. time equal to the sum of one year and the

(G) Slopes of Cut and Fill Areas. period of suspension, and subsequent An-

(.H) Impoundments. niversary Dates will be measured from that

(I) Flood Plain. Anniversary Date;

(J) Land Reclamation. (e) "Lease
Year"

means the period of time

(K) Overburden. between two successive Anniversary Dates of

(L) Revegetation. this lease;

12 Scenic Values. (f
)-

"Ton"

means a measure of weight of

(A) Scenic Considerations in General. 2,000 pounds avoirdupois;

(B) Consideration of Aesthetic Values.
(g) "Mining

Supervisor"

means the ap-

(C) Protection of Landscape.
propriate mining supervisor of the United

(D) Signs. States Geological Survey (hereinafter called

13 Vegetation. the "Geological Survey"), as defined in 30

(A) In General. CFR 231.2(c); and

(B) Timber.
(h) "Commercial

Quantities"

means quan-

(C) Clearing and Stripping. tltles sufficient to provide a return after

14 Waste Disposal. variable costs of production have been met.

(A) Mine Waste. Sec 2. Grant to lessee. The Lessee is hereby
(B) Other Disposal Areas.

granted, subject to the terms of this lease,
(C) Disposal of Solid and Liquid Wastes. the exclusive right and privilege to prospect

(D) Impoundment ofWater. forj mlne by underground or surface means

(E) Slurry Waste Disposal. and process by retorting or by in situ meth-

United States Department of the Interior o6s or otherwise, as he may reasonably choose

and in accordance with approved plans,
bureau op land management

utilize, and dispose of all Leased Deposits

Oil Shale Lease together with the right to construct on the

Leased Lands all such works, buildings,
In consideration of the mutual promises, plants, structures, roads, powerllnes, and

terms and conditions contained herein, and additional facilities as may be necessary or

the grant made hereby, this lease is entered reasonable convenient for the mining, proc-

into on
, , to be effective

essing, and preparation of products of the

on , ,
(hereinafter called Leased Deposits for market and the housing

the "Effective Date"), by the United States and welfare of the Lessee's employees, agents,
of America (hereinafter called the "Lessor") , and contractors, and to use so much of the

acting through the Bureau of Land Manage-
surface of the Leased Lands as may

reason-

ment (hereinafter called the "Bureau") of
aDiy be required in the exercise of the rights

the Department of the Interior (hereinafter and privileges herein granted.

called the "Department") ,
and

Sec 3 Leaaor,3 reserved interests in the

ZZ~T~ZC"T.Z .7* 1 Leased Lands. The Lessor reserves the
(hereinafter called the "Lessee"), pursuant f0n0WinE-

and subject to the terms and provisions of
,

. . . .
,

toe-Mineral Leasing Act of February 25, 1920 _

<a> Thf
5'Sht to lease' *?*<* otherwise

(41 Stat. 437), as amended (30 U.S.C. 181- dispose of the surface of the Leased Lands

263) (hereinafter caUed the "Act"), and to
or <*

**J
suJla?e mineral resource in the

the terms, conditions, and requirements (1)
Leafed Laf*ds <or of any interest therein)

of all regulations promulgated by the Secre- under
?f8*1^ lawf

r laws hereafter enacted,

tary of the Interior (hereinafter caUed the
subject to the rights of the Lessee under this

"Secretary") in existence upon the Effective lease;

Date, specifically including, but not limited (b) The right, upon such terms as it may

to, the regulations in 30 CFR Part 231 and determine to be just, to permit for joint or

43 CFR Part 23 and Group 3000, aU of which several use, such easements or rights-of-way,

are incorporated herein and, by reference, including easements in tunnels upon,

madea part hereof; and (2) of all regulations through, or in the Leased Lands, as may be

hereafter promulgated by the Secretary
(ex- necessary or appropriate to the working of

cept those inconsistent with any specific
pro- the Leased Lands or other lands containing

visions- of this lease other than regulations mineral deposits subject to the Act, and the

incorporated herein by reference), all of treatment and shipment of the products

which shall be, upon their effective date,
in- thereof by or under authority of the Lessor,

corporated In and, by reference, made a part Its Lessees, or permittees, and for other pub-

of this lease. lie purposes; and

(c) The right to conduct and to au

thorize geological and other investigations

on the Leased Lands which do not inter

fere with or endanger operations under this

lease.

Sec. 4. Lease Term. This lease shall be for

a period of 20 Lease Years from the Effective

Date and so long thereafter as there is pro

duction from the Leased Deposits in com

mercial quantities, subject to the provisions

of section 23 with respect to the readjustment

of terms and conditions and the right of the

parties to terminate the lease.

Sec. 5. Bonus. In addition to all other pay

ments required hereunder, the Lessee shaU

pay to the Lessor the amount of $ as

a bonus. This bonus shall be due and payable

in five installments as follows: Receipt of

$ at the time of the sale as the first

installment is hereby acknowledged by the

Lessor; the balance shall be paid in four

equal annual installments of $ due and

payable on each of the first four Anniversary

Dates of this lease. In the event the Secretary
accepts a surrender or relinquishment of this

lease filed by the Lessee at any time prior to

the third Anniversary Date, the Lessee shall

be released from any obligation to pay the

fourth and fifth bonus installments required

hereunder. That shall not relieve the

Lessee of the obligation to pay installments

which had accrued prior to the filing of the

surrender or relinquishment of the lease, but

had not been paid prior to the Secretary's

acceptance of that surrender or relinquish

ment. The Lessee may credit against the

fourth bonus Installment any expenditures

prior to the third Anniversary Date directly
attributable to operations under this lease

on the Leased Lands for the development of

the Leased Deposits, but not any expendi

tures attributable to the preparation of a

development plan under section 10 of this

lease. Upon the credit of an expenditure,

the Lessee shall be relieved of the duty of

paying the equivalent amount of the fourth

bonus installment. Similarly, the Lessee may
credit against the fifth bonus installment

any expenditures prior to the fourth Anni

versary Date directly attributable to opera

tions under this lease on the Leased Lands

for the development of the Leased Deposits

and not credited against the fourth bonus

installment, but not any expenditures at

tributable to the preparation of a develop

ment plan under section 10. Upon the credit

of an expenditure, the Lessee shall be relieved

of the duty of paying the equivalent amount

of the fifth bonus installment. The Mining
Supervisor shall have the duty of determin

ing whether expenditures credited by the

Lessee are properly attributable to such op

erations, and, if the Mining Supervisor deter
mines that any reported expenditure is not

attributable to such operations, the Lessee

shall not receive credit for that expenditure.

Sec. 6. Rentals. The Lessee shall pay the

Lessor an annual rental which shall be in

the amount of 50 cents for each acre or frac

tion of an acre of the Leased Lands. The

Lessee shall pay the rental for each subse

quent Lease Year on or before the first day
of that Lease Year. Rentals for any Lease

Year shall be credited by the Lessor against

any royalty payments for that Lease Year.

Sec. 7. Royalties, (a) The Lessee shall pay

to the Lessor a royalty on aU OU Shale ex

tracted by the Lessee from the Leased Lands

which Is either processed or sold by the

Lessee. The royalty on Oil Shale shall be

computed, separately for shale, oil and for

other minerals as follows :

(1), The royalty on shale oil shall be com

puted on the basis of the shale oil content

of the Oil Shale; the method of computing
the royalty shall depend upon whether the

OU Shale is extracted by mining methods or

processed by in situmethods.
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(1) If the OU Shale is extracted by mining
methods, the Lessee shall pay the Lessor a

basic royalty rate of 12 cents on every Ton

of Oil Shale which the Lessee either processes

under this Lease either on or off the Leased

Lands or sells prior to processing. This basic

royalty rate shall be subject to the following
adjustments :

(A) If the shale oil content of the Oil

Shale mined Is less than 30 gallons per Ton,
the basic royalty rate per Ton of Oil Shale

shall be reduced by one cent for each gal

lon or fraction thereof that the shale oil

content is less than 30 gallons per Ton, but
in no event shall the royalty rate be less than

four cents per Ton. If the shale oil content

of the Oil Shale mined is more than 30 gal

lons per Ton, the basic royalty rate per Ton

shall be increased by one cent for each gal

lon or fraction thereof that the shale oU

content is more than 30 gallons per Ton.

(B) For the calendar year in which the

Effective Date occurs and for each calendar

year thereafter, the Secretary shall determine
the combined average value per barrel of all

crude oU and crude shale oil produced in the

States of Colorado, Utah, and Wyoming. The

basic royalty rate applicable to the second

and each succeeding Lease Year shall be ad

justed by an increase or decrease of the same

percentage as the percentage of increase or

decrease in the combined average value for

the calendar year during which that Lease

Year begins as compared with the combined

average value for the calendar year during
which the previous Lease Year began. How

ever, in no event shall the basic royalty rate

for shale oU be decreased to less than 4 cents

on every Ton of OU Shale mined under the

lease.

(C) The shale oU content of the Oil Shale

shall be determined either by the Modified

Fischer Assay method or by such other

method as the Lessor and the Lessee adopt,

and the royalty shall be based on the monthly

average of shale oU content of all Oil Shale

processed under this lease or transferred from

the Leased Lands for processing or sale of

the Lessee. Computations of quantities, as

says and royalties shall be rounded to the

nearest hundredth, or within the limits of

the standard deviation for commercial test

ing equipment as approved by the Mining
Supervisor.

(ii) (A) If the Oil Shale is processed by
in situ methods, royalty shall be paid at a

basic royalty rate of 12 cents per Ton. The

number of Tons processed shall, for purposes

of computing royalty, be determined by: (I)

establishing through calorimetric tests desig
nated by the American Society for Testing
and Materials as

"Standard"

or
Tentative,"

the total gross heat of combustion in BTUs

of all oU and gas products at the well head,

adjusted downward by the total gross heat

of combustion In BTUs of combustible fluids

(gases or liquids) injected as heat carriers,

but not for fuel purposes, into the forma

tion being processed; (II) dividing the ad

justed total gross heat of combustion in

BTUs by 152,700 BTUs (shale oU and gas

recovered by Modified Fischer Assay of OU

Shales, containing approximately 30 gallons

of shale oil per Ton, has a heating value of

152,700 BTUs per gallon of shale oU and

associated gas), to arrive at the equivalent

number of gallons "of shale oil produced; and

(III) dividing the equivalent number of gal

lons of shale oU produced by 30, to arrive at

the number of Tons of Oil Shale processed

by in situ methods.

(B) The basic royalty rate applicable to

shale oil from Oil Shale process by in situ

methods shall be adjusted in the same man

ner as that provided in paragraph (a) (1) (i)

(B) of this section for the adjustment of the

basic royalty rate applicable to
shall oil proc

essed from OU Shale extracted by mining

methods.

(C) Computations of quantities, assays

and royalties relating to tonnage of OU Shale

shall be determined by the same standards

as used under Section 7 (a) (1) (i) (C) .

(2) The Lessee shall also pay a royalty on

all minerals other than shale oil contained

in OU Shale produced from the Leased De

posits which the Lessee processes, either on

or off the Leased Lands, or sells. This royalty

shall be computed on the basis of the gross

value of the other minerals at the point of

shipment to market, and shall be at a rate

of 3 per centum for the first ten Lease Years,

4 per centum for the eleventh year through

the fifteenth Lease Year, and 5 per centum

beginning with the sixteenth Lease Year.

(b) The Lessee shall determine accurately,

on the Leased Lands, the weight or quantity

and quality of all OU Shale produced from

the Leased Deposits by each method used

and shall enter the weight or quantity and

quality thereof accurately in loooks which

shall be kept and preserved by the Lessee for

such purposes.

(c) Payments for royalties due under this

lease shall be payable monthly on or before

the last day of the calendar month follow

ing the calendar month in which the OU

Shale is processed or, if it is not processed, is

sold.

(d) If the Lessee shall show that compli

ance with the requirements for environ

mental protection prescribed in the detaUed

development plan (or amended, supple

mental, or partial plan) required under sec

tion 10 of this lease, and as approved In ac

cordance with the regulations in 43 CFR Part

23 and 30 CFR Part 231, now or hereinafter

in force, or imposed by legislation enacted

after the effective date of that plan (or of

an amendment or supplement to that plan),

has engendered or wUl engender extraordi

nary costs in an amount which is in excess of

those in the contemplation of the parties, as

determined by the Lessor, on the effective

date of that plan (or amendment or supple

ment to that plan) ,
and the Secretary, if

he deems it desirable, may, in order to offset

such costs, adjust the royalties that would

otherwise become due and payable thereafter

under subsection (a) of this section by allow

ing a credit against those royalties in such

an amount, and for such a time as he deter

mines is warranted in the circumstances.

(e) (1) For the sixth and each succeeding
Lease Year the Lessee shall pay a minimum

royalty which, .to the extent that royalties

on production during that Lease Year in that

amount have not been previously paid, shall

be due and payable on the Anniversary Date

at the end of that Lease Year. For the sixth

Lease Year, the Lessee's minimum royalty

shall be equal to the royalty due on shale oU

under subsection (a) (1) (1) of this section

on an annual production rate of

Tons of Oil Shale containing gallons

of shale oil per Ton of OU Shale. The annual

production rate for computing minimum

royalty for each subsequent Lease Year up to

and including the fifteenth Lease Year shall

increase in an amount of Tons of OU

Shale per year for each subsequent Lease

Year; for the fifteenth and each subsequent

Lease Year the annual rate shall be

Tons of Oil Shale. The Secretary may excuse

the Lessee from compliance, in whole or in

part, with the requirements of this paragraph

(1) of subsection (e) during any year in

which the Lessee is prevented by circum

stances over which he has no control from

implementing a development plan submitted

under Section 10 of this lease.

(2) The Lessee may credit against any

minimum royalty due on the sixth Anniver

sary Date or any subsequent Anniversary

Date up to and including the tenth Anniver

sary Date the amount of any expenditures

which are made between the approval of the

development plan under section 10 of this

lease and the tenth Anniversary Date and

which are directly attributable to operations

on the Leased Lands pursuant to that devel

opment plan for the development of the

Leased Deposits and which were not credited

against the fourth and fifth bonus install

ments. The Mining Supervisor shall have the

duty of determining whether expenditures

credited by the Lessee are attributable to

such operations, and, if the Mining Super

visor determines that any reported expendi

ture is not attributable to such operations,

the Lessee shall not receive credit for the ex

penditure. Upon the credit of an expenditure

against the minimum royalty due, the Lessee

will be relieved of the duty of paying the

equivalent amount of minimum royalty:

Provided, however, That, If there Is actual

production in the sixth or any subsequent

Lease Year, the Lessee shall not be permit

ted to credit expenditures against the first

$10,000 of minimum royalty due for that

Lease Year.

(f) If the Lessee enters into production

prior to the eighth Anniversary Date, and

the royalty due in the eighth or any previous

Lease Year exceeds the minimum royalty due

under subsection (e)(1) of this section for

that Lease Year, the Lessee shall be relieved

from the payment of one-half of the dif

ference between the actual royalty due for

that Lease Year and the figure set in sub

section (e) (1) for minimum royalty due for

that Lease Year. This relief from the pay

ment of royalty shall be in addition to any

crediting of expenditures under -subsection

(e) (2) of this section, but no crediting of

expenditures against minimum royalty shall

reduce the figure for minimum royalty used

in the preceding sentence.

See. 8. Payments. All bonus installments

shall be paid to the appropriate State Office

of the Bureau. All rental payments shall be

made to the appropriate State Office of the

Bureau untU this lease enters a producing

status or minimum royalty is required to be

paid on it; thereafter the rentals and royal

ties shall be paid to the appropriate "Min

ing Supervisor with whom all reports (in

cluding any reports on expenditures deduct

ible under section 5) concerning operations

under the lease shall be filed. All remittances

to the Bureau shall be made payable to the

Bureau of Land Management; those to the

Geological Survey shall be made payable to

the United States Geological Survey.

Sec. 9. Bond, (a) The Lessee shall flle with
the appropriate Bureau office and maintain

a bond in the amount of $20,000 for the pur

pose of ensuring compliance with the pro

visions of this lease, except these provisions
for compliance with which a separate bond is

required under subsection (b) of this section.

(b)(1) Upon approval of a detailed

development plan under section 10 of this

lease, the Lessee shall flle with the appropri

ate Bureau office and maintain, tn addition

to the bond required under subsection (a)
of this section, a bond (in an amount deter

mined pursuant to paragraph (2) of this

subsection) which shall be conditioned upon

the faithful compliance with the regulations

in 30 CFR Part 231 and 43 CFR Part 23, the

provisions of sections 10 and 11 of this lease,

the OU Shale Lease Environmental Stipula

tions attached to this lease pursuant to sec

tion 11, and any approved development plan

(or approved, amended, supplemental or

partial plan), to the extent that it relates

to the preservation and protection and con

servation of resources other than OU Shale
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during the conduct of exploration or mining
operations, and the reclamation of lands and

waters affected by exploration or mining op
erations.

(2) During the first three Lease Years af

ter the approval of a detailed development

plan under section 10 of this lease, the bond
shall be in an amount equal to (1) $2,000 per

acre for all portions of the Leased Lands

which, pursuant to the plan, wUl be used for

spent shale disposal sites and sites for actual

mining operations during that three year

period and (ii) $500 per acre for all other

portions of the Leased Lands upon which

operations will be conducted or which wUl

be directly affected by operations during
that three year period under the plan, but

the total bond shall In no event be less than

$20,000. After the first three Lease Years the

bond shall be renewed at intervals of three

Lease Years. Each renewed bond shall be for

three Lease Years and at such a total figure

as shaU be determined by the Lessor to be

needed to provide for the reclamation and

restoration of all portions of the Leased

Lands which have been affected by previous

operations under this lease or which will be

affected by operations under this lease dur

ing the ensuing three year period. The

amount of the bond shall be increased at

any time during the three-year period at the

demand of the Lessor if there Is a change in

the development plan which, In the opinion

of the Lessor, increases the possibility of en

vironmental damage. Upon request of the

Lessee, the bond may be released as to all or

any portion of the Leased Lands affected by
exploration ot mining operations during
the three year period covered by the bond

when the Lessor has determined that the

Lessee has successfully met the reclamation

requirements of the approved development

plan and that operations have been carried

out and completed with respect to these

lands in accordance with the approved plan.

(c) Prior to the approval of any plan for

exploratory work under section 10(d) of this

lease, the Lessee shall flle with the appropri

ate Bureau office and maintain, in addition

to the bond required under subsection (a) of

this section, a bond in such an amount as the

Mining Supervisor shaU require, but In no

event less than $20,000, which shaU be con

ditioned upon the faithful compliance with

regulations in 30 CFR Part 231 and 43 CFR

Part 23, the provisions of sections 10 and 11

of this lease, the OU Shale Lease Environ

mental Stipulations attached to this lease

pursuant to section 11, and any approved

plan for exploratory work, to the extent that

it relates to the preservation and protection

of the environment (Including land, water,

and air) , the protection and conservation of

resources other than Oil Shale during the

conduct of exploration operations, and the

reclamation of lands and waters affected by
exploration operations.

The .bond required by this subsection shall

apply only to actions taken prior to the date

of approval of the development plan under

section 10(a) of this lease. However, with the

consent of the Mining Supervisor, the Lessee

may modify this bond in such a manner as

is necessary to meet the requirements of sub

section (b) of this section, and the bond so

modified may,with the consent of theMining

Supervisor, be maintained as the bond re

quired under subsection (b).

Sec. 10. Development plan and diligence

requirements, (a) The Lessee shall flle with

the Mining Supervisor on or before the third

Anniversary Date a detaUed development

plan. This plan jshaU Include: (1) a sched

ule of the planning, exploratory, develop

ment, production, processing, and reclama

tion operations and aU other activities to

be conducted under this lease; (2) a detailed

description pursuant to 30 CFR Part 231 and .

43 CFR Part 23 of the procedures to be fol

lowed to assure that the development plan,

and lease operations thereunder, wUl meet

and conform to the environmential criteria

and controls Incorporated in the lease; and

(3) a requirement that the Lessee use all due

dUigence in the orderly development of the

Leased Deposits, and, in particular, to attain,
at as early a time as is consistent with com

pliance with aU the provisions of this lease,

production at a rate at least equal to the

rate on which minimum royalty is com

puted under section 7(e) (1).
Prior to commencing any of the operations

under the development plan in the Leased

Lands, the Lessee shall obtain the Mining
Supervisor's approval of the development

plan. The Mining Supervisor shall not delay

unnecessarily in the consideration of a devel

opment plan, but he shall take time to con

sider both technical and environmental pro

visions of the plan thoroughly prior to ap

proval, and shall hold public hearings on the

environmental provisions to assist him in his

consideration of the detailed development

plan. If the development plan submitted by
the Lessee Is unacceptable, theMining Super

visor shall Inform the Lessee by written no

tice of the reasons why the development plan

Is unacceptable and shaU give him an oppor

tunity to amend the plan. If an acceptable

development plan is not submitted to the

Mining Supervisor by the Lessee within one

year after the Lessee's receipt of that notice,

the Mining Supervisor shaU send a second

written notice to the Lessee concerning the

unacceptabUity of the development plan. A

faUure by the Lessee to submit an acceptable

plan within one year after his receipt of the

second written notice, without reasonable

justification for delay, shall be grounds for

termination of the lease, if the Lessor so

elects.

Upon approval of the plan, the Lessee shall

proceed to develop the Leased Deposits in

accordance with the approved plan. After the

date of approval of the development plan, the

Lessee shall conduct no activities upon the

Leased Lands except pursuant to that devel

opment plan, or except for necessary activ

ities following a relinquishment under sec

tion 28 of this lease or for the disposition of

property after termination pursuant to sec

tion 32 of this lease.

(b) The Lessee must obtain the written

approval of the Mining Supervisor of any

change in the plan approved under subsec

tion (a) .

(c) The Lessee shall file with the Mining
Supervisor annual progress reports describ

ing the operations conducted under the de

velopment plan required under subsection

(a).

(d) Prior to undertaking any exploratory

work on the Leased Lands between the Effec

tive Date and the date of approval of the de

taUed development plan required by subsec

tion (a) of this section, the Lessee shall file

with the Mining Supervisor a plan showing

the exploratory work which he proposes to

undertake and he shall not commence that

work until the Mining Supervisor has ap

proved the plan.

Exploratory work, as used in this sub

section, shall include, but not be limited to,

seismic work, drUling, blasting, research op

erations, cross-country travel, the construc

tion of roads and traUs and other necessary

faculties, and the accumulation of baseline

data required under section 1(C) of the OU

Shale Lease Environmental Stipulations.

Prior to approval of the detaUed develop
ment plan under subsection (a) of this

section, all exploratory work on the Leased

Lands shall be conducted pursuant to a plan

,
approved under this subsection.

Sec. 11. Protection of the environment;

additional stipulations, (a) The Lessee shall

conduct all operations under this lease in

compliance with aU applicable Federal, State

and local water pollution control, water

quality, air pollution control, air quality,

noise control, and land reclamation statutes,

regulations, and standards.

(b) The Lessee shall avoid, or, where

avoidance is impracticable, minimize and,

where practicable, repair damage to the en

vironment, including the land, the water

and air.

(c) The OU Shale Lease Environmental

Stipulations are attached to and specifically

incorporated in this lease. A breach of any

term of these stipulations wUl be a breach

of the terms of this lease and subject to all

the provision of this lease with respect to

remedies in case of default.

Sec. 12. Operations on the Leased Lands;
Water Rights, (a) The Lessee shall exercise

reasonable diligence, skUl, and care In all

operations on the Leased Lands. The Les

see's obligations shall include, but not be

limited to, the following:

(1) The Lessee shall conduct all opera

tions on the Leased Lands so as to prevent

Injury to life, health, or property.

(2) The Lessee shall avoid, or, where

avoidance is impracticable, minimize and,

where practicable, correct hazards to the

public health and safety related to his op

erations on the Leased Lands.

(3) The Lessee shall avoid wasting the

mineral deposits, and other resources, in

cluding but not limited to, surface resources,

which may be found in, upon, or under such
lands.

(b) The Lessee shall conduct aU opera

tions on the Leased Lands whether they
are surface or underground mining opera

tions, and whether they are in lands in

which the Lessor owns the surface or those

In which the Lessor has disposed of the sur

face, in accordance with the provisions of

30 CFR Part 231 and 43 CFR Part 23. Both

30 CFR Part 231 and 43 CFR Part 23 are

specifically incorporated by reference Into

the provisions of this section. The provisions

of 43 CFR Part 23 are hereby expressly made
applicable to the Lessee's underground min

ing operations with equal force and effect

to that given to those provisions in their

application to surface mining operations and

to operations on lands in which the Lessor

owns the surface.

(c) The Lessee shall take such reasonable

steps, and shall conduct operations in such

a manner, as may be needed to avoid or,

where avoidance Is impracticable, to min

imize and, where practicable, repair damage

to: (1) any forage and timber growth on

Federal or non-Federal lands in the vicinity
of the Leased Lands; (2) crops, Including
forage, timber, or improvements of a surface

owner; or (3) improvements, whether owned

by the United States or by its permittees,

licensees, or lessees. The Lessor must ap
prove the steps to be taken and the restora

tion to be made in the event of the occur

rence of damage described in this subsection.

(d) All water rights developed by the

Lessee through operations on the Leased

Lands shall immediately become the prop

erty of the Lessor. As long as the lease con

tinues, the Lessee shall have the right to use

those water rights free of charge for activi

ties under the lease.

Sec. 13. Development by in situ methods.

Where in situ methods are used for develop
ment of Oil Shtile, the Lessee shaU not place

any entry, well, or opening for such opera

tions within 500 feet of the boundary line of
the Leased Lands without the permission of,

or unless directed by, the Mining Supervisor,
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nor shall induced fracturing extend to less

than 100 feet from that boundary line.

Sec. 14. Nuclear fracturing. No nuclear ex
plosive may be detonated on or In the Ineased

Lands without thg_ express written approval

of the Secretary. The Secretary may approve

the detonations of such explosives only after
t'.e preparation of an environmental im

pact statement pursuant to section 102(2)
(C) of the National Environmental Policy
Act of 1969 (42 U.S.C. 4332(2) (C) ) .

Sec. 15. Inspection and investigation. The
I e?see shall permit any duly authorized offi

cer or representative of the Department at
anv reasonable time:

(a) to inspect or investigate the Leased

Lands and all surface and underground im

provements, works, machinery, and equip
ment, and all books and records pertaining
to operations and surveys or investigations
under this lease; and

(b) to copy and make extracts from any
books and records pertaining to operations

under this lease.

Sec. 16. Reports, maps, etc. (a) At such

times and in such a form as the Lessor may
prescribe, the Lessee shaU furnish a report

with respect to investment and operating
costs under this lease. The Lessee shall also

submit to the Lessor in such form as the

latter may prescribe, not more than 60 days

after the end of each quarter of the Lease

Year, a report covering that quarter which

shall show the amount of each respective

mineral or product produced from the

Leased Deposits by each method of produc

tion used during the quarter, the character

and quality thereof, the amount of products
and by-products disposed of and price re

ceived therefor, and the amount in storage or
held for sale. This report shall be certified

by the superintendent of the mine, or by
some other agency having personal knowl

edge of the facts who has been designated

by the Lessee for that purpose.

(b) The Lessee shall prepare and furnish

at such times and in such form as the

Lessor may prescribe, maps, photographs, re

ports, statements and other documents, re
quired by the provisions of 30 CFR Part 231

and 43 CFR Part 23.

Sec. 17. Notice. Any notice which Is re

quired under this lease shall be given in

writing. Where immediate action is required,

notice may be given orally or by telegram,

but, where this is done, the oral notice shall

be confirmed in writing. Wherever this lease

requires the Lessee to give notice, notice

shall be given to the Mining Supervisor

unless this lease requires that notice be given

to another officer. The Lessee shall Inform

the Bureau State Office and the Mining
Supervisor of the Lessee's officer to whom

notice shall be given.

* Sec. 18. Employment practices. The Lessee

shall pay all wages due persons employed on

the Leased Lands at least twice each month

in lawful money of the United States. The

Lessee shaU grant all miners and other em

ployees complete freedom of purchase. The

Lessee shall restrict the workday to not more

than 8 hours in any one day for underground

workers, except in cases of emergency. The

Lessee shall employ no person under the age

of 16 years In any mine below the surface.

If the laws of the State In which the mine

is situated prohibit the employment, in a

mine below the surface, of persons of an

age greater than 16 years, the Lessee shaU

comply with those laws.

Sec. 19. Equal Opportunity Clause; certifi
cation of non-segregated facilities, (a) Equal

Opportunity Clause. During the performance

of this lease the Lessee agrees as follows:

( 1 ) The Lessee shaU not discriminate against

any employee or appUcant for employment

because of race, color, religion, sex, or na

tional origin. The Lessee shall take affirma

tive action to insure that applicants are

employed, and that employees are treated

during employment, without regard to their

race, color, religion, sex, or national origin.

Such action shall include, but not be limited

to the following: employment, upgrading,

demotion, or transfer; recruitment or re

cruitment advertising; layoff or term]nation;

rates of pay or other forms of compensation;

and selection for training, including appren

ticeship. The Lessee shall post in conspicuous

places, available to employees and applicants

for employment, notices to be provided by
the Lessor setting forth the provisions of

this Equal Opportunity clause.

(2) The Lessee shall, in all solicitations or

advertisements for employees placed by or

on behalf of the Lessee, state that all

qualified applicants will receive considera

tion for employment without regard to race,

color, religion, sex, or national origin.

(3) The Lessee shall send to each labor

union or representative of workers with

which he has a collective bargaining agree

ment or other contract or understanding, a

notice, to be provided by the Lessor, advising
the labor union or

workers'

representative

of the Lessee's commitments under this

Equal Opportunity clause, and shall post

copies of the notice in conspicuous places

avaUable to employees and applicants for

employment.

(4) The Lessee wUl comply with all pro

visions of Executive Order No. 11246 of Sep
tember 24, 1965, as amended, and of the

rules, regulations and relevant orders of the

Secretary of Labor.

(5) The Lessee shall furnish all informa

tion and reports required by Executive Order

No. 11246 of September 24, 1965, as amended,
and by the rules, regulations, and orders

of the Secretary of Labor, or pursuant

thereto, and wUl permit access to his books,

records, and accounts by the Secretary of the

Interior and the Secretary of Labor for pur

poses of investigation to ascertain compliance

with such rules, regulations, and orders.

(6) In the event of the Lessee's noncom

pliance with the Equal Opportunity clause

of this lease or with any of the said rules,

regulations, or orders, this lease may be

canceled, terminated or suspended in whole

or in part and the lessee may be declared

ineligible for further Federal Government

contracts or leases in accordance with pro

cedures authorized in Executive Order No.

11246 of September 24, 1965, as amended, and

such other sanctions may be Imposed and

remedies invoked as provided in Executive

Order No. 11246 of September 24, 1965, as

amended, or by rule, regulation, or order

of the Secretary of Labor, or as otherwise

provided by law.

(7) The Lessee shall include the provisions

of paragraphs (1) through (7) of this sub

section (a) in every contract, subcontract, or

purchase order unless exempted by rules,

regulations, or orders of the Secretary of

Labor issued pursuant to Section 204 of

Executive Order No. 11246 of September 24,

1965, as amended, so that siuch provisions wUl

be binding upon each contractor, subcontrac

tor or vendor. The Lessee shall take such

action with respect to any contract, subcon

tract or purchase order as the Secretary may
direct as a means of enforcing such pro

visions, including sanctions for noncompli

ance: Provided, however, That In the event

the Lessee becomes involved in, or Is

threatened with, litigation with a contractor,

subcontractor or vendor as a result of such

direction by the Secretary, the lessee may

request the lessor to enter into such litiga

tion to protect the interests of the lessor.

(b) Certification of non-segregated facili

ties. By entering into this lease, the Lessee

certifies that Lessee does not and shall not

maintain or provide for Lessee's
employees'

any segregated facilities at any of Lessee's

establishments, and that Lessee does not and

shall not permit Lessee's employees to per

form their services at any location, under

Lessee's control, where segregated facilities

are maintainisd. The Lessee agrees that a

breach of this certification is a violation of

the Equal Opportunity clause in this lease.

As used in this certification, the term "segre

gated
facilities"

means, but is not limited to,

any waiting rooms, work areas, rest rooms

and wash rooms, restaurants and other eat

ing areas, time clocks, locker rooms and other

storage or dressing areas, parking lots, drink

ing fountains, recreation or entertainment

areas, transportation, and housing facilities

provided for employees which are segregated

by explicit directive or are in fact segregated

on the basis of race, color, religion, or na

tional origin, because of habit, local custom,

or otherwise. Lessee further agrees that (ex

cept where Lessee has obtained identical

certifications from proposed contractors and

subcontractors for specific time periods)

Lessee shall obtain identical certifications

from proposed contractors and subcontrac

tors prior to the award of contracts or sub

contracts exceeding $10,000 which are not

exempt from the provisions of the Equal Op

portunity clause; that Lessee shaU retain

such cerifications in Lessee's files and shall

make them available to the Secretary at his

request; and that Lessee shall forward the

following notice to such proposed contractors

and subcontractors (except where the pro

posed contractor or subcontractor has sub

mitted Identical certifications for specific

time periods) : Notice to prospective contrac

tors and subcontractors of requirements for

certification of non-segregated facilities. A

Certification of Non-segregated Facilities, as

required by the May 9, 1967, order (32 FR

7439, May 19, 1967) on Elimination of Segre

gated Facilities, by the Secretary of Labor,

must be submitted prior to the award of a

contract or subcontract exceeding $10,000

which is not exempt from the provisions of

the Equal Opportunity clause. The certifica

tion may be submitted either for each con

tract and subcontract or for all contracts and

subcontracts during a period (i.e., quarterly,

semi-annually, or annually) .

See. 20. Taxes. The Lessee shall pay, when

due, all taxes lawfully assessed and levied

under the laws of the State or the United

States upon improvements, output of mines,
or other rights, property, or assets of the

Lessee.

Sec. 21. Monopoly and fair prices. The Les

sor reserves full authority to promulgate and

enforce orders and regulations under the

provisions of sections 30 and 32 of the Act (30

U.S.C. 187 and 189) necessary to insure

that any sale of the production from the

Leased Deposits to the United States or to

the public is at reasonable prices, to pre

vent monopoly, and to safeguard the public

welfare, and such regulations shall, upon

promulgation, be binding upon the Lessee.
.Sec. 22. Suspension of operations or pro

duction. Any suspension of operations or

production under section 39 of the Act (30

U.S.C. 209) granted with respect to this

lease shall take effect as of the first day of the
calendar month foUowing the calendar

month during which the suspension is ap

proved, except that, in a situation where in

the opinion of the Mining Supervisor there

is an immediate danger to life, or of irrepar
able major damage to property or the en

vironment, the Mining Supervisor may grant
a suspension effective immediately. The term

of any suspension granted pursuant to the

Lessee's request with respect to operations

or production under this lease shall be In full

calendar months. A suspension shall termi

nate either at the time designated in the

suspension order or, if there is no time of

FEDERAL REGISTER, VOL. 38, NO. 230 FRIDAY, NOVEMBER 30, 1973



NOTICES 33193

termination in the order, at such time as the

Mining Supervisor shall designate in subse

quent notice to the Lessee.

Sec. 23. Readjustment of terms and con

ditions. The Lessor may propose the reason

able readjustment of the terms and

conditions of this lease (including royalty

provisions), the first readjustment to be ef

fective at the twentieth Anniversary Date

of this lease and subsequent readjustments

to be effective at twenty Lease Year intervals

thereafter. At least 120 days before the ap

propriate Anniversary Date the Lessor shall

give notice to the Lessee of any proposed

readjustment of the terms and conditions

of the lease and the nature thereof, and,

unless the Lessee, within 60 days after re

ceipt of such notice, files with the Lessor an

objection to the proposed terms or relin

quishes the lease as of the appropriate An

niversary Date, the Lessee shall be deemed

conclusively to have agreed to such terms

and conditions. If the Lessee files objections

with the Lessor, and agreement cannot be

reached between the Lessor and the Lessee

within a period of 60 days after the filing of

the objections, the lease may be terminated

by either party upon giving 60
days'

notice

to the other party; however, the Lessor's

right
to-

terminate the lease shall be sus

pended by the Lessee's filing of a notice of

appeal pursuant to section 34 of this lease.

If the Lessee files objections, to the proposed

readjusted terms and conditions, the exist

ing terms and conditions (other than those

concerning royalties) shall remain in effect

until there has been an agreement between

the Lessor and the Lessee on the new terms

and conditions to be incorporated in the

lease, or until the Lessee has exhausted his

rights of appeal under section 34 of this

lease, or until the lease is terminated; how

ever, the readjusted royalty provisions shall

be effective until there Is either agreement

between the Lessor and the Lessee or until

the lease is terminated. If the readjusted

royalty.provisions are subsequently rescinded

or amended, the Lessee shall be permitted to

credit any excess royalty payments against

royalties subsequently due to the Lessor.

Sec. 24. Assignment. With respect to the

assignment or transfer of an interest under

this lease, the Lessee shall comply with the

provisions of 43 CFR Subpart 3506 to the

same extent as if that Subpart were specifi

cally applicable to oil shale leases. The Lessor

shall have no discretion to refuse to approve

an assignment except: (1) where the as

signee is not qualified to hold a lease under

section 1 of the Act (30 U.S.C. 181); (2)

where the assignee is unable to provide an

adequate bond; or (3) where either the as

signed or the retained portion of the lease

would, in the opinion of the Lessor, be too

small to be economically developed.

Sec. 25. Overriding royalties. The Lessee

shall not create, by assignment or otherwise,
an overriding royalty interest in excess of 25

percent of the rate of royalty payable to the

United States under this lease or an over

riding royalty interest which when added to

any other outstanding overriding royalty in

terest exceeds that percentage, except that,

where an interest in the leasehold or in an

operating agreement is assigned, the assignor

may retain an overriding royalty interest in

excess of the above limitation if he shows to

the satisfaction of the Department that he

has made substantial investments for im

provements on the lands covered by the

assignment.

Sec. 26. Heirs and successors in interest.

Each obligation hereunder shall extend to

and be binding upon, and every benefit shall

inure to, the heirs, executors, administrators,

successors, or assigns of the respective parties

hereto.

Sec. 27. Unlawful interest. No member of,

or Delegate to, Congress or Resident Com

missioner, after his election or appointment,

either before or after he has qualified and

during his continuance in office, and no

officer, agent, or employee of the Department

of the Interior, except as provided in 43

CFR 7.4(a)(1), shall be admitted to any

share or part in this lease or derive any

benefit that may arise therefrom; and the

provisions of Section 3741 of the Revised

Statutes of the United States (41 U.S.C. 22) ,

as amended, and sections 431, 432, and 433,

Title 18 of the United States Code, relating

to contracts, enter into and form a part of

this lease so far as the same may be ap

plicable.

Sec. 28. Relinquishment of lease, (a) Upon

showing to the satisfaction of the Lessor that

he has complied with the terms and con

ditions of this lease, the Lessee may relin

quish the entire lease or any legal subdivi

sion of the Leased Lands.

(b) A relinquishment must be filed, in

duplicate, in the proper Bureau State Office.

Upon its acceptance it shall be effective as

of the date it is filed, subject to the con

tinued obligation of the lessee and his surety,

in accordance with the terms and conditions

of this lease, (1) to make payment of all

accrued bonus payments, rentals, and royal

ties, except as provided in section 5; (2) to

provide for the preservation of any mines,

in situ production works, underground de

velopment works, other permanent improve

ments, and other property, whether fixtures

or personalty, on the Leased Lands; (3) to

provide for the reclamation of lands and

water affected by exploration or mining op

erations under this lease; and (4) to comply

with all other applicable requirements of this

lease. '

Sec. 29. Remedies in case of default. If the

Lessee shall fail to comply with any of the

terms and conditions of this lease (including
the terms and conditions of any develop
ment plan approved under section 10) and

that default shall continue for a period of

30 days after service of notice thereof by
the Lessor, the Lessor may (1) suspend op

erations until the required action is taken

to correct noncompliance, or (2) institute

appropriate proceedings in a court of compe

tent jurisdiction for the forfeiture and can

cellation of this lease as provided in sec

tion 31 of the Act (30 U.S.C. 188) and for

forfeiture of any applicable bond. If the

Lessee faUs to take prompt and necessary

steps to prevent loss or damage to the mine,

property, or premises, or to prevent danger

to the employees, or to avoid, or, where avoid

ance is impracticable, to minimize and,

where practicable, repair damage to the en

vironment, or, if immediate action by the

Lessor, without waiting for action by the

Lessee, is required for any of those purposes,

the Lessor may enter on the premises and

take such measures as he may deem neces

sary to prevent such loss, damage, or danger,

or to correct the damaging, dangerous, or un

safe condition of the mine or any other fa

culties upon the Leased Lands, and those

measures shall be at the expense of the

Lessee.

Sec. 30. Effect of waiver. A waiver of any

breach of the provisions of this lease shall

extend only to that particular breach and

shall not limit the rights of the parties with

respect to any future breach. A waiver of a

particular cause of forfeiture shall not pre

vent cancellation of this lease for any other

cause, or for the same cause occurring at an

other time.

Sec. 31. Delivery of premises in case of

forfeiture. In case of the termination of this

lease in any manner the Lessee shall deliver

to the Lessor, in the condition required by

the reclamation requirements of approved

exploration and development plans, and
s\ib-

ject to the provisions of section 32 of this

lease, the Leased Lands,, including perma

nent improvements and other property on

the Leased Lands, whether affixed to the

ground or movable, and all underground

shafts and timbering, well casing, and such

other supports and structures as are neces

sary for the preservation of the Leased

Lands, or any mines, other underground de

velopment works, or deposits in the Leased

Lands.

Sec. 32. Disposition of property upon

termination of lease, (a) Upon termination

of this lease in any manner all underground

timbering and any other supports or struc

tures which the Lessor shall inform the

Lessee are necessary for the preservation of

any mines or other underground development

works shall become and remain thereafter a

part of the realty without the payment of

any compensation to the Lessee. All other

structures, equipment, machinery, tools, ap

pliances, and materials on the Leased Lands,

whether affixed to the ground or movable,

shall remain the property of the Lessee upon

the termination of this lease, but the Lessee

shall have no right, for a period of six

months following the termination, to remove

from the Leased Lands any of that property

which in the opinion of the Lessor Is use

ful for the protection of the Leased Lands

(including anyrnines in those lands) unless

the Lessor shall expressly authorize the re

moval. During the six-month period the Les

sor shall have the right to purchase at the

appraised value any or all items of that

property required or useful for the protec

tion of the Leased Lands. The appraised

value shall be fixed by three disinterested

and competent persons (one to be designated

by the Lessor, one by the Lessee, and the

third by the two so designated), and the ap

praised value determined by the three or a

majority of them shall be conclusive.

(b) At any time within a period of 90 days

after either the Lessor has informed the

Lessee that he will not purchase the property

or the expiration of the 6-month period, the

Lessee shall have the right to remove from

the premises the property which was not pur

chased by the Lessor.

(c) Any structures, machinery, equipment,

tools, appliances, and materials, subject to

removal by the Lessee as provided above,

which are allowed to remain on the Leased

Lands shall become the property of the Lessor

on expiration of the 90-day period or any

extension of that period which may be

granted by the Lessor because of adverse

climatic conditions or other good and suffi

cient reason, unless the Lessor shall direct

the Lessee to remove any or all of such prop

erty on expiration of the 90-day period. If

the Lessor directs the Lessee to remove such

property, the Lessee shall do so at his own

expense or, if he faUs to do so within a rea

sonable period, the Lessor may do so at the

Lessee's expense.

Sec. 33. Protection of proprietary infor

mation, (a) This lease, and any activities

thereunder, shall not be construed to grant

a license, permit or other right of use or

ownership to the Lessor, or any other per

son, of the patented processes, trade secrets,

or other confidential or privileged technical

information (hereafter in this section called

"technical processes") of the Lessee or any

other party whose technical processes are

embodied in improvements on the Leased

Lands or used in connection with the lease.

Notwithstanding any other provision of this

lease, the Lessor agrees that any technical

processes obtained from the Lessee which are

designated by the Lessee as confidential shall :

(1) not be disclosed to persons other than
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employees of the Federal Government having Sec. 36. Interpretation of this lease, (a) during, and subsequent to development op-

a need for such disclosures; (2) not be copied The paragraph headings in this lease are for erations. The Lessee shaU conduct the moni-

or reproduced in any manner except as re- convenience only, and do not purport to, toring program to provide a record of changes

quired specifically by the Mining Supervisor; and shaU not be deemed to, define, limit, or from conditions existing prior to develop-

and (3) not be used In any manner that will extend the scope or intent of the paragraph ment operations, as established by the col-

vlolate their proprietary nature unless the to which they pertain. lection of baseline data, a continuing check

Mining Supervisor shall make a written de-
(b) As used in this lease, unless the con- on compliance with the provisions of the

termination that such technical processes do text clearly indicates otherwise, a word in lease (including these attached Stipulations)
not contain trade secrets or are not con- the masculine or neuter form shaU be inter- and all applicable Federal, State, and local

fidentlal, or unless such disclosure is required preted as equally applicable to the mascu- environmental protection and pollution
con-

by statute; provided however, that before line, feminine, and neuter genders, and words trol requirements, timely notice of detri-

any such publication or disclosure, except in singular form shaU be Interpreted as mental effects and conditions requiring
cor-

where the overriding national interest de-
equally applicable to singula and plural rection, and a factual basis for revision or

mands otherwise, theMining Supervisor shall numbers. amendment of these Stipulations pursuant

notify the Lessee of the proposed disclosure The United .States of America to Section 1(B) hereof. Both the types of

and those to whom the disclosure will be By baseline and subsequent data required and

made, provide a copy of the written deter-
the methods to be used for the coUection of

mination, and allow the Lessee 30 days to (Title) the baseline data and the conduct of the

submit additional material supporting its Witnesses to Signature of Lessee (s) monitoring program shaU be those set forth

claim of confidentiality or otherwise to ini-
(Date) in paragraph (2) of this subsection. Once

tlate an appeal from the decision of the Min-
the monitoring program has begun the base-

ing Supervisor prior to any disclosure. (Signature of Lessee) line data shall be coUected continuously as

(b) In the event the lease is terminated ^ long as the Mining Supervisor shall require

and the Lessor elects pursuant to section 32 (Signature of Lessee) under paragraph (2) of this subsection. The
to purchase machinery or equipment the use baseline data shall be conducted for at least

of which would Involve technical processes (Signature of Lessee) one full year prior to the submission of the

m the operations of the purchased machin-

c>U Shale Lease Environmental Stipulations
detailed development plan under section

ery, the Lessor shall have the right to use
*

10(a) of this lease. The plan shall, at the

those technical processes In the operations Section 1. General. (A) Applicability of discretion, or with the approval, of the Min-

of the purchased machinery or equipment; Stipulations. The terms, conditions, require- ing Supervisor, be modified at any time as

provided that ( 1 ) , with respect to third par- ments and prohibitions imposed upon Lessee
necessary as a result of study of the baseline

ties'

technical processes which the Lessee by these Stipulations are also imposed upon data obtained after the submission of the

has obtained the right to use by contr.act or Lessee's agents, employees, contractors, and pian. Exploratory operations, as approved by
agreement, the Lessor shall replace the Les- sub-contractors, and their employees. FaUure the Mining Supervisor, shaU be permitted

see as a party to the contract or agreement, or refusal of Lessee's agents, employees, con- during the collection of the baseline data. All
and (2) with respect to technical processes tractors, sub-contractors, or their employees records of baseline data and subsequent

owned, developed or controlled by the Lessee to comply with these Stipulations shall be
monitoring required by this subsection shall

itself, the Lessor shall agree to pay the Les- deemed to be the faUure or refusal of the De submitted to the Mining Supervisor at
see fair market value for use of the Lessee's Lessee. Lessee shall require its agents,

con-

intervals to be prescribed by him.
technical processes in said operations. Any tractors, and sub-contractors to include

-2) In collecting baseline data and con-

contract or agreement Into which the Les- these Stipulations in all contracts and sub-

ducting a monitoring program the Lessee
see shall enter with a third party for the contracts which are entered into by any of

shall ^ t tne following metnodS and shall

right to use technical processes belonging *hem, together with a provision that the
collect the information required below

to that third party shall provide that the other contracting party, and its agents, em- wherever me nurmber and placing of testing
Lessor may become a party to that contract ployees, contractors and sub-contractors,

lnstailations are not given, they shall ^ as

or agreement to the extent that those pro- and the employees of eaeh of them, shall determined by the Lessee, but subject to be-

cesses may be used for the protection of the likewise be bound to comply with these
lng changed^ squired by theMining Super-

Leased Lands. If the Lessee and the Lessor stipulations.
visor. The monitoring program shall, there-

shall not agree as to the fair market value (B) Changes in Conditions. These Stipula-
after> be conducted^mtu the Mining Super-

of the Lessee's technical processes, that value
tions are based on existing knowledge and

visor h&s determllled ^^ satiSfaCtton tiiat
shall be determined as provided in section technology. They may be revised or amended

environmental conditions have been estab-

32(a) for other property acquired by the by mutual consent of the Mining Supervisor,
termination of development

Lessor upon termination of the lease. the Bureau District Manager, and the Lessee
ations wnlch m consistent with t*7re-

Sec. 34. Lessee's liability to the Lessor, (a)
at any time to adjust to changed conditions

quirements of applicable Federal and State
The Lessee shall be liable to the United or to correct an oversight. The Lessor may ^^^J^^J?

however ^ M^
States for any damage suffered by the United

amend these stipulations at any time with-
g*

'superiory teJZte tois
States in anv wav arising from or connected

out the consent of the Lessee in order to
lng upervosor may termanate tnis require-

SvSrlfi^S^SrSS * these stipulations consistent with any ^l inters?
^ ^^ " " * *"

J^ESSS rfy employed2.\SK KulST^eSSSnmtStp^ thel/eT- (a) Surface water. The Lessee shall con-

State? acting within^e^oSe of t
actment and with regulationsTssued under

struct gauging stations on the major drain-

authoritv
those statutes. The Lessee, theMining Super-

ages on the Leased Lands and, as required

,1^ T v, ^ 4, ^ v. ,^ visor, and the Bureau District Manager shall y tne Mining Supervisor, upstream and

(b) The Lessee shall indemnify and hold
meet at leagt once a to reyiew advances downstream from the Leased Lands. Data

harmless the United States from any and
m te^ojogy and> ta a mutual endeavor,

coUected at the stations shall include con-

all claims arising from or connected with
weigh, and decide the feasimlity and need of

tinuous streamflow records, continuous water
Lessees activities and operations under this

revlng or amending existing Stipulations, temperature records, periodic analyses for
lease-

The Lessor and the Lessee agree that, in selected inorganic and organic chemical con-

(c) In any case where liability without this mutual endeavor to decide upon the stituents, as directed by the Mining Super-

fault is imposed on the Lessee pursuant to
feasibility and need for amending the

exist- visor, continuous precipitation records, and
this section, and the damages involved were

mg stipulations, they will act in good faith continuous sediment records. The Lessee shaU
caused by the action of a third party, the and in a sincere effort to make the Lessee's maintain records of all information obtained
rules of subrogation shall apply in accord-

activities under the lease as free from en- under this paragraph (2) (a).
ance with the law of the jurisdiction where vironmental damage as is practicable. To- (b) Ground water. At each proposed or

the damage occurred. ward this end, systems which require pollu- actual mine site, the Lessee shall drUl a test
Sec. 35. Appeals. The Lessee shall have the tion control devices shall possess sufficient well and shaU install an observation well

right of appeal (a) under 43 CFR 3000.4 flexibUity to adopt improved technology at in each water-bearing zone defined by the
from any action or decision of any official practicable intervals and shall be con- test well. The Lessee shall collect samples of
of the Bureau, (b) under 30 CFR 231.74 structed with the understanding that con- driU cuttings and shall make borehole geo-

from any action, order, or decision of any tinued compliance with changing pollution physical logs as directed by the Mining Su-

offlcial of the Geological Survey, or (c) under control laws is required. pervisor. The lessee shall isolate each water-

applicable regulation from any action or (C) Collection of Environmental Data and bearing zone penetrated by the test weUs and
decision of any other official of the Depart- Monitoring Program. (1) The Lessee shall pump each of the zones for the period re-

ment, arising in connection with this lease, compile data to determine the conditions ex- quired by the Mining Supervisor. r>uring
including any action or decision pursuant to isting prior to any development operations pump tests the Lessee shall record the water-

section 23 of this lease with respect to the under the lease and shaU, except as provided level fluctuations in each of the observation

readjustment of terms and conditions. below, conduct a monitoring program before, wells, maintain steady, continuous discharge
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from the test well, and record the discharge

measurements. The Lessee shall maintain

records of water level and temperature on

each test well and on each observation well

pursuant to a measurement schedule speci

fied by the Mining Supervisor. At the initial

pump test of each well the Lessee shall de

termine the water quality of that weU by

analyzing water samples for organic and in

organic chemical constituents, including,
without limitation, trace constituents sub

ject to drinking water standards and water

poUution control regulations. The Mining
Supervisor may require analysis of samples

for such additional constituents as he may

deem desirable. After the initial test, the

Lessee shall collect water samples from each

well at six-month intervals and analyze them

for evidence of trends in water quality as

determined by comparing the samples with

previous analyses.

The Lessee shall complete one observation

well upgradient from each spent shale dis

posal site and at least two observation wells

downgradient from the site at depths and

locations specified by the Mining Supervisor.

The Mining Supervisor may require addi

tional observation wells if there is evidence

that they are needed to provide adequate

monitoring of the water quality of an aquifer.

The Lessee shall record water levels and tem

peratures in each observation well pursuant

to a measurement schedule established by
the Mining Supervisor. The Lessee shall de

termine the water quality of each observa

tion weU by analyzing samples for organic

and Inorganic chemical constituents, includ

ing, without limitation, trace constituents

subject to drinking water standards and

water pollution controls. The Mining Super

visor may require analysis of samples for

such additional constituents as he may deem

desirable. After the Initial test of an observa

tion well the Lessee shall collect water sam

ples from the well at six-month intervals and

analyze them for evidence of trends In water

quality as determined by comparing the sam

ples with previous analyses.

The Lessee shall maintain records of all

Information obtained under this paragraph

(2)(b).

(c) Air Quality. In the collection of base

line data, the Lessee shall monitor air quality
over at least 90 percent of each lease year,

during which monitoring is required, using

four strategically-located stations. One of

the stations shall be at the expected point of

maximum concentrations, or as close to that

expected point of maximum concentration

as feasible.

The Lessee shall monitor air quality for

sulphur dioxide, hydrogen sulphide, and sus

pended particulates, using automatic instru

ments with continuous recorders, when ap

plicable. The Lessee shaU also monitor, un

der the same conditions, hydrocarbons,

oxides of nitrogen, and other poUutants,

where the Mining Supervisor has determined

that such monitoring is necessary to deter

mine baseline air quality or to conduct an

effective monitoring program. In addition,

the Lessee shall establish a meteorological

station in reasonable proximity to each pro

posed plant site to monitor, at least 95 per

cent of the time over each lease year during
which monitoring is required, wind direction

and speed (vane and anemometer) and hu

midity at three levels, one at least 100 feet

above the surface of the plant site, one at

approximately 30 feet above the surface of

the plant site, and one at ground level, and

temperature at two levels, one at least 100

feet above the surface of the plant site, and

one at approximately 30 feet above the sur

face of the plant site. The Lessee shall main

tain records of all baseline data collection

and monitoring programs.

(d) Flora and Fauna. The Lessee shall

make studies of the flora and fauna of the

leased lands and of all other lands lying
within a mile of the leased lands, and of all

lands to be used for disposal of residues from

mining and processing oU shale and also

of the aquatic habitat as far downstream as

the Mining Supervisor shall require. These

studies wUl determine the distribution and

density of the flora In these areas and period

ically determine the condition of such flora.

These studies shall also determine the species

of fauna, their distribution, and their abun

dance at bi-monthly Intervals. The Lessee

shall submit a report to the Mining Super

visor of the baseline data obtained and, dur

ing the monitoring program, shall submit

semi-annual reports to the Mining Super

visor showing whether or not there has been

any change. The Lessee shall also study, and

report to the Mining Supervisor on ecological
interrelationships including migratory pat

terns of birds, mammals, and fish, and plant
animal relationships. The Lessee shall com

pile an inventory of natural surface water

features, such as springs and seeps.

(e) Soil Survey and Productivity Assess

ment. The Lessee shall conduct a soU survey
and productivity assessment of all portions

of the Leased Lands proposed to be disturbed

under the detaUed development plan. This

surveymust include the preparation of maps,

tables, and reports describing soU types,
depth of the various layers of soU, but not

more than a depth of 50 feet from the sur

face to be disturbed, strike and dip of the

material, slopes, solar exposure, .
vegetative

cover, and erodability.

(3) The environmental monitoring pro

gram shall be an integral part of the detailed

development plan required in Section 10 of

the lease, and at the time of the submission

of the plan the Lessee shall provide the Min

ing Supervisory with a complete compilation

of the baseline data collected above and the

record of the monitoring program for any

period subsequent to the conclusion of that

compilation.

(4) Not more than one year after obtain

ing approval of the detaUed mining plan and
on each subsequent anniversary date the

Lessee shall submit to the Mining
Supervisor a report of the baseline data

collected and a report of the monitoring

programs as a part of the required annual

progress reports on the development pro

gram. This portion of the annual report wUl

be subject to public review and comment.

(D) Emergency Decisions. Any decisions

or approvals of the Mining Supervisor re

quired by these Stipulations to be In writing
may in emergencies be issued orally, with

written confirmation as soon thereafter as

possible.

(E) Environmental Briefing. During the

life of this Lease, Lessee shall provide that

such Federal and State employees as may be

designated by the Mining Supervisor shall

brief personnel on environmental and other

pertinent matters. The Lessee shall provide

for such briefings upon the request of the

Mining Supervisor, but the Mining Super

visor shall request only such briefings as

may be reasonably necessary to effectuate

the provisions of this Lease. Lessee shall

make arrangements for the time, place, and

attendance at such briefings. Lessee shall

bear all costs of such briefings other than

salary, per diem, subsistence and travel costs

of Federal and State employees.

(F) Construction Standards. The general

design of aU buUdings and structures shall

comply with the latest edition of the Uni

form Building Code (U.B.C.). Structural steel

shall be designed in accordance with the

latest edition of the American Institute of

Ste?l Construction "Specifications for De

sign, Fabrication and Erection of Structural

Steel for
Buildings."

Reinforced concrete

shall comply with the latest edition of the

American Concrete Institute's BuUding Code

Requirements for Reinforced
Concrete."

Engineering works for impoundments shall

conform to standard engineering
practice

sufficient to withstand the 100-year flood

in the drainage in which installed.

(G) Housing and Welfare of Employees. In

the exercise of his right under section 2 of

the Lease to construct buildings and other

facilities for the housing and welfare of his

employees, the Lessee shall at all times
make

certain that these facUitles are situated, con

structed, operated, and maintained in an

orderly manner, satisfactory to the Mining

Supervisor. While no general restriction is

imposed upon the construction of faculties

necessary to the
employees'

health and well-

being, such construction shall be subject to

the Mining Supervisor's approval and shall

not unreasonably damage the environment

of the leased lands.

(H) Posting of Stipulations and Plans.

The Lessee shall insure that copies of these

Stipulations and any approved exploration

and development plans are available at the

operating sites and for inspection by all on-

the-ground operating personnel.

Sec. 2. Access and Service Plans. (A)
Transportation Corridor Plans. The Lessee

shall provide corridor plans for roads, pipe

lines and utUities on the Leased Lands for

approval by the Mining Supervisor. Each

plan shall include probable major design

features and plans for the protection of the

environment, prevention of poUution, mini

mization of erosion, rehabUitation and re

vegetation of all disturbed areas not required

In operation of the transportation system,

both during and after construction. The

Lessee shall, to the maximum extent prac

ticable, make use of multi-use corridors for

roads, pipelines and utilities.

(B) Regulation of Public Access. After

road construction is completed, the Lessee

shall, upon consultation with the Lessor,
permit reasonable, free and unrestricted

public access to and upon the road and

rights-of-way for all lawful and proper pur

poses except in plant sites, mine sites, dis

posal areas, and other operational areas

which may be closed to the general public.

The Lessee shall regulate public access and

public vehicular traffic as required to facUi-

tate operations and to protect the public

and, to the extent reasonable, livestock and

wildlife from hazards associated with con

struction. For this purpose the Lessee shall

provide warnings, flagmen, barricades, and
other safety measures as necessary. When

ever the Mining Supervisor shall determine

that the Lessee's regulation of access
and'

traffic is unreasonable, or that the Lessee's

provision of safety measures is inadequate,
he shall so Inform the Lessee who shall

immediately take corrective measures.

(C) Existing and Planned Roads and

Trails. Where feasible, the Lessee shall use

existing roads and trails. Unless the Mining
Supervisor shall direct otherwise, roads and

traUs shall be located, constructed, main

tained, and closed according to the specifi

cations of the Bureau of Land Management

and shall include drainage structures where

needed.

(D) Waterbars and Breaks. The Lessee

shall divert runoff from roads and uphUl

slopes by means of waterbars, waterbreaks,
or culverts constructed In accordance with

Bureau specifications.

(E) Pipeline Construction Standards. In
the design and construction of oU pipelines

and the choice of materials for them, the
Lessee shall follow the standards (wherever

they may be made applicable) established

by the Department of Transportation and,
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If these standards should ever be revised,

supplemented, or superseded, shaU follow the

new standards In new construction. These

standards include:

(1) 49 CFR 192, Transportation of Natural

and Other Gas by Pipeline; and

(2) 49 CFR 195, Transmission of Liquids

by Pipeline.

(F) Pipeline Safety Standards. The Lessee
shall meet, where applicable, the safety
standards and reporting requirements set

forth in the following, as now In effect and

as hereafter amended, or, if these regulations

should be superseded, the regulations or

other rules superseding them:

(1) 49 CFR, Part 110, Carriers by Pipeline

(Other than Natural Gas and Water);
(2) 49 CFR, Part 192, Transportation of

Natural and Other Gas andWater) ;

(3) 49 CFR, Part 195, Transmission of

Liquids by Pipeline;

(G) Shut-Off Valves. The Lessee shall In

sure that oU transportation pipeline designs

provide for automatic shut-off valves at each

pumping or compressor station and such ad

ditional valves as may be necessary in view

of:

(1) Terrain and drainage systems tra

versed;

(2) Population centers;

(3) WUdUfe and fishery habitat;
(4) Public water supplies and significant

water bodies;

(5) Hazardous geologic areas; and

(6) Scenic Values.

The Lessee shall install any additional

valves required by the Mining Supervisor.

(H) Pipeline Corrosion. With regard to oU

transportation pipelines, the Lessee shall

submit detaUed plans to the Mining Super

visor for corrosion-resistant design and

methods for early detection of pipeline cor

rosion. These shaUinclude : (1) pipe material
and welding techniques to be used and in

formation on their particular suitability for

the environment involved; (2 ) details on the
external pipe protection to be provided (coat

ing, wrapping, etc.), including information

on variation of the coating process to cope

with variations in environmental factors; (3)
plans for cathodic protection including de

tails of impressed ground sources and con

trols to insure continuous maintenance of

adequate protection over the entire surface

of the pipe; (4) details of plans for moni

toring cathodic protection current including
spacing of current monitors; and (5) pro

vision of periodic surveys of trouble spots,

regular preventive . maintenance surveys,

regular surveys for external and internal de

terioration which may result in faUure, and

special provisions for abnormal potential pat

terns resulting from crossings with other

pipelines or cables.

(I) Electric Transmission Facilities. The

Lessee shall design and construct telegraph,

telephone, electric powerlines, distribution

lines and other transmission faculties in

accordance with the guidelines set forth in

"Environmental Criteria for Electric Trans

mission
System"

(U.S.D.I., U.S.D.A., 1970),
as now or in the future amended, or if these

guidelines should be superseded, in the guide

lines or other rules superseding them. Dis

tribution lines shall be designed and con

structed in accordance with REA Bulletin

61-10 (Powerline Contacts by Eagles and

other Large Birds) , as now or in the future

amended, or, if these guidelines should be

superseded, in the guidelines or other rules

superseding them.

(J) Natural Barriers. Where a road or ex

ploratory site cuts a natural barrier used for

livestock control, the Lessee shall, at his own

expense, close the opening by the use of a

fence or other suitable barrier meeting Bu

reau standards.

(K) Specifications for fences, and Cattle-

guards. Fences and cattleguards constructed

by the Lessee shall meet established Bureau

specifications and standards.

(L) Crossings. The Lessee shall take all

steps necessary to make certain that roads

constructed under this lease do not prevent

or unreasonably disrupt the use of existing

roads, foot trails, pipelines, and other rights-

of-way or major animal migration routes.

This requirement shall include the construc

tion of suitable overhead or underground

crossings where they are determined to be-

necessary by the Mining Supervisor.

(M) Alternate Routes. If during construc

tion the Lessee's activities shall interfere

with the free use of existing roads and traUs

used by persons, whether or not recorded, he

shall provide such alternate roads and trails

as the Mining Supervisor may determine to

be needed.

(N) Off-Road Vehicle Use. The Lessee shall

use off-road vehicles in a manner consistent

with applicable regulations.

Sec. 3. Fire Prevention and Control. (A)
Instructions of the Mining Supervisor. (1)

The Lessee shall comply with the instructions

and directions of the Mining Supervisor con

cerning the use, prevention and suppression

of fires, and shall make every reasonable effort

to prevent, control and suppress any fire on

land subject to the lease. Uncontrolled fires

must be immediately reported to the Mining
Supervisor.

(2) (a) The Lessee shall construct fire lines

or perform clearing when determined by the

Mining Supervisor to be necessary for forest,

brush and grass fire prevention.

(b) The Lessee shall comply with the Na

tional Fire Codes on handling, transportation,

storage, use and disposal of flammable liquids,

gases, and solids.

(c) The Lessee shall take all appropriate

actions to prevent oil shale outcrop fires.

(B) Liability of Lessee. The control and

suppression of any fires on the Leased Lands

(dr on adjoining public lands which have

spread from the Leased Lands) caused by the

Lessee or his employees, contractors, subcon

tractors, or agents shall be at the expense of

the Lessee. Upon the failure of the Lessee to

control and suppress such fires in a manner

satisfactory to him, the Mining Supervisor

shall take such steps as are necessary to con

trol and suppress the fire, either alone or in

conjunction with other Federal, State, and

local authorities, and the cost of such control

and suppression shall be borne by the Lessee.

Sec. 4. Fish and Wildlife. (A) Management

Plan. The Lessee shall submit for approval by
theMining Supervisor, as part of the explora

tion and mining plan, a detailed fish and

wildlifemanagement plan which shall include

the steps which the Lessee shall take to: (1)
avoid or, where avoidance is impracticable,
minimize damage to fish and wildlife habitat,

including water supplies; (2) restore such

habitat in the event it is unavoidably de

stroyed or damaged; (3) provide alternate

habitats; and (4) provide controlled access to

the public for the enjoyment of the wildlife

resources on such lands as may be mutually

agreed upon. The plan shall include, but not

be limited to, detailed information on activ

ities, time schedule, performance standards,

proposed accomplishments, and ways and

means of avoiding or minimizing environ

mental impacts on fish and wildlife.

(B) Mitigation of Damage. Wherever de

struction or significant disturbance of fish

and wildlife habitat is inevitable, the Lessee

shall submit, for the Mining Supervisor's

approval at least 60 days prior to the destruc

tion or damage of the habitat, those measures

which the Lessee proposes to take to comply
with the requirement of 30 CFR 231.4(b),
as now in effect or as hereafter amended, or,

if that regulation should be superseded, the

regulations or other rules superseding it, to

avoid, or, where avoidance is impracticable,

minimize and repair, injury or destruction

of fish and wildlife and their habitat. As a

general rule, the proposed measures should

provide for habitat of similar type and equal

in quantity and quality to that destroyed
or

damaged. The Mining Supervisor shall,

within 60 days after the submission of the

proposed measures to him, either approve

or disapprove them. If he shall approve them,

the Lessee shall execute the proposed meas

ures for the mitigation of the destruction or

damage of the habitat. If the Mining Super

visor shall disapprove the measures, he shall

offer the Lessee an opportunity for consulta

tion at which, whenever possible, he shall in

form the Lessee of any changes which will

make the measures acceptable.

(C) Big Game. The Lessee shall construct

big game drift fences when and where neces

sary to direct big game movements around

or away from oil shale development areas.

(D) Posting of Notices. The Lessee shall

post in reasonable and conspicuous places

notices informing its employees, agents, con

tractors, subcontractors, and their employees

of aU applicable laws and regulations govern

ing hunting, fishing, and trapping.

Sec. 5. Health and Safety. (A) In General.

The Lessee shall take all measures necesary

to protect the health and safety of all per

sons affected by it activities and operations

and shall Immediately abate any activity or

condition which threatens the life of any

person or which threatens any peron with

bodUy harm.

(B) Compliance with Federal Health and

Safety Laws and Regulations. The Lessee

shall comply with the Federal Metal and Non-

metallic Mine Safety Act of 1966 (30 U.S.C.

721-740), as now in effect or as hereafter

amended, or, if it should be superseded, with

the statute superseding it, and the Occupa

tional Health and Safety Act of 1970 (29

U.S.C. 651-678) , a now in effect, or as here

after amended, or, if it should be superseded,
with the statute superseding it, and all

health and safety standards promulgated

pursuant thereto.

(C) Use of Explosives. The Lessee shall in

sure that all blasting operations, including
the purchase, handling, transportation, stor

age, use, and destruction of blasting agents

are performed in conformance with Public

Law 91^452, October 15, 1970 (18 U.S.C.

841-648) ,
as now In effect or as hereafter

amended, or if it should be superseded, with

the statute superseding it, and the regula

tions promulgated thereunder which are now
in 26 CFR 181.

Sec. 6. Historic and Scientific Values. (A)
Cultural Investigations. The Lessee shall,
prior to construction or mining, conduct a
thorough and professional investigation of

any portion of the Leased Lands to be used,

Including, but not Umited to, those to be
used for mining, processing, or disposal op
erations or roads, for objects of historic or

scientific interest, including, but not limited
to, Indian ruins, pictographs and other ar-

cheological remains. The Lessee shall report
the results of these investigations of the Min

ing Supervisor before commencing construc
tion and mining operations.

(B) Objects of Historic or Scientific In
terest. The Lessee shall not in any activities

under this lease appropriate, remove, injure,
deface, or alter any object of antiquity, or of
historic, prehistoric, or scientific interest; in
cluding, but not limited to, Indian ruins,
pictographs, and other archeological remains!
Where a question exists as to whether or not
an object is of historic, prehistoric, or scien
tific interest or is an object of antiquity, the
Lessee shall report to the Mining Supervisor
for a final determination of which he shall

inform the Lessee without unnecessary delay.
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Sec. 7. Oil and Hazardous Materials. (A)
Spill Contingency Plans. The Lessee agrees to

submit splU contingency plans to theMining
Supervisor with the detaUed development

plan. This plan shall provide for the control

of spills of oil or other hazardous substances

which for purposes of this Section 7 shall be

defined in section 311(a) (14) of the Federal

Water Pollution Control Act, as amended (86

Stat. 816, 863), as now in effect or as here

after amended, or if it should be superseded,

the statute superseding it.

The plans shall conform to this Stipulation

and the National Oil and Hazardous Sub

stances Pollution Contingency Plan, 36 FR

16215, August 20, 1971, as now in force or as

hereafter amended, or, if it shall be super

seded, the document superseding it, and

shall: (1) Include a description of positive

spUl prevention efforts which the lessee shall

make; (2) include provisions for spill con

trol; (3) provide for immediate corrective

action including splU control and restoration

of the affected resource; (4) provide that the

Mining Supervisor shall approve any mate

rials or devices used for spill control and

shall approve any disposal sites or techniques

selected to handle spiUed matter; and (5)
include separate and specific techniques and

schedules for cleanup of spills on land, rivers

and streams. As used in this Stipulation, spill

control Is defined as including detection, lo

cation, confinement, and cleanup of the spUl.

(B) Responsibility. If, during operations,

any oU or other hazardous substance should

be discharged, the control, removal, disposal,

and cleanup of that substance, wherever

found, shall be the responsibUity of Lessee.

Upon the faUure of the Lessee to control, re

move, dispose of, or clean up the discharge,

or to repair all damages resulting therefrom,

the Mining Supervisor may take such meas

ures as he deems necessary to control, re

move, dispose of, or clean up the discharge

and restore the area, including, where ap

propriate, the aquatic environment and fish

and wildlife habitats, at the full expense of

the Lessee. Such action by the Mining Super

visor shall not relieve Lessee of any responsi

bUity as provided In this lease.

(C) Reporting of Spills and Discharges.

The Lessee shall give immedaite notice of

any spUls or discharges of oU or other haz

ardous substances to: (1) the Mining Super

visor and (2) such other Federal and State

officials as are required by law to be given

such notice. Any, oral notice shall be con

firmed by the Lessee in writing as soon as

possible.

(D) Storage and Handling. The Lessee

shall store oU, petroleum products, industrial

chemicals and slmUar toxic or volatile ma

terials in durable containers and locate such

materials so that any accidental spillage will

not drain into water courses, lakes, reservoirs,

or ground water. Unless otherwise approved

by the Mining Supervisor, the Lessee shall

store substantial quantities (more than 500

gallons) of such materials in an area sur

rounded by impermeable containment struc

tures. The volume of the containment struc

tures shaU be at least: (1) one-hundred fifty

(150) percent of the total storage volume of

storage tanks in the relevj^nt tirea; plus (2) a

volume sufficient for maximum trapped pre

cipitation and run-off which might be im-

pounded'at the time of a spiU.

(E) Pesticides and Herbicides. The Lessee

shall not use pesticides and herbicides with

out the approval of the Mining Supervisor.

Pesticides and herbicides shall be considered

treatments of last resort, to be used only

when reasonable alternatives are not avail

able and where their use is consistent with

protection and enhancement of the environ

ment. Where pesticides and herbicides are

used, they shall be used only with the ap
proval of the Mining Supervisor and the type,
amount, method of application, storage, and

disposal shall be In accordance with applic

able Federal and State precedures.

Sec. 8. Pollution Air. (A) Air Quality. The

Lessee shall utilize and operate all facUities

and devices In such a way as to avoid, or,

where avoidance is impracticable, minimize

air pollution. At all times during construc

tion and operation, Lessee shall conduct its

activities in accordance with all applicable

air quaUty standards and related plans of

implementation adopted pursuant to the

Clean Air Act, as amended (40 U.S.C.

1857-1857-1), as now in effect or as here

after amended, or if it should be superseded,

the statute superseding it, and applicable

State standards.

(B) Dust. The Lessee shall make every

reasonable effort to avoid, or, where avoid

ance is impracticable, minimize dust prob

lems. Where necessary, sprinkling, oiling, or

other means of dust control shaU be required

on roads and traUs. The Lessee shall conduct

processing operations so as not to create

environmental or health problems associated

with dust.

(C) Burning. The Lessee shall not burn

waste, timber, or debris, except when dis

posal
is-
essential and other methods of dis

posal would be more harmful to the en

vironment and when authorized by the Min

ing Supervisor.

Sec. 9. Pollution Water. (A) Water Qual

ity. The Lessee shall utUlze and operate all

facUities and devices in such a way as to

avoid or, where avoidance is impracticable,

minimize water pollution. At all times dur

ing construction and operation, Lessee shall

conduct its activities in accordance with all

applicable Federal and State water quality

standards and related plans of implementa

tion, as then in force. Where applicable Fed

eral and State standards do not exist, the

Mining Supervisor may establish reasonable

standards to prevent degradation of water,

and the Lessee shall comply with those

standards. The Lessee shaU not discharge

waste water into any aquifer deemed by the

Mining Supervisor to be a potentially valu

able water supply nor into any aquifer which

wUl discharge the waste into a surface

stream.

(B) Disturbance of Existing Waters. All

construction activities, exclusive of actual

mining activities, that may cause the crea

tion of new lakes, drainage of existing ponds,

diversion of natural drainages, alternation

of stream hydraulics, disturbance of areas of

stream beds or degradation of land and water

quality or adversely affect the environmental

integrity of the area are- prohibited unless

approved in writing by the Mining
Supervisor.

(C) Control of Waste Waters. In areas

where overburden, water, or waste from

mines or processing plants might contain

toxic or saline materials, the Lessee shall:

(1) Divert surface or ground water so as

to avoid the formation of toxic and saline

water and Its drainage into streams, or, where

avoidance Is impracticable, to minimize the

formation of such waters and drainage, by

preventing the entry or reducing the flow of

water into the workings, waste pUes, or over-

burden-storage areas;

(2) Dispose of refuse and spent shale from
mini1

rig and processing in a manner which

will avoid the discharge of toxic drainage or

saline water into surface or groundwater;

(3) Employ, upon termination of opera

tions or use of any mine, processing plant,

or waste disposal site, aU practicable closing

measures consistent with ecological prin

ciples and safety requirements in order to

avoid the formation and discharge of toxic

or saline water;

(4) Dispose of toxic and saline water de

rived from mining, processing, or refining

operations in a manner that does not poUute

surface or ground waters;

(5) During mining operations, monitor

spoil and refuse for the presence of materials

likely to yield unacceptable alkaline, acidic,

saline, or toxic solutes; and

(6) Reinject no water, except in compU-

ance with Federal and State standards then

in effect and where authorized to do so by
the Mining Supervisor; if the Lessee does

reinject water, he shall establish such mon

itoring as the Mining Supervisor shall

require.

(D) Cuts and Fills. The Lessee shall not

cut or fill near or in streams which will result

in sUtation or accumulation of debris unless

approved in writing by theMining Supervisor.

(E) Crossings. The location of crossings

of perennial streams, lakes and rivers must

be approved in writing by the Mining Super

visor. To control erosion, the Lessee shall

maintain buffer strips at least 200 feet wide

on each side of a stream in their natural and

undisturbed state unless otherwise author

ized In writing by the Mining Supervisor.

(F) Road SurfacingMaterial. Ail road sur

facing material used by the Lessee must be

approved by theMining Supervisor.

Sec. 10. Pollution Noise. The Lessee shall

comply with aU applicable Federal and State

standards on noise pollution, as now In effect

or as hereafter amended, or, if they should

be superseded, the standards superseding
them. In the absence of specific noise pollu

tion standards, the Lessee shall keep noise

at or below levels safe and acceptable for

humans, as determined by the Mining
Supervisor.

Sec. 11. Rehabilitation. (A) In General. The

Lessee shall, in accordance with approved

plans, rehabUltate aU affected lands to a

usable and productive condition consistent

with or equal to pre-existing land uses in the

area and compatible with existing, adjacent

undisturbed natural areas. RehabUitation

methods Include, but are not limited to the

following: leveling, backflUlng, covering the

surface with topsoil, and revegetatlng the

spoil banks and pit areas consistent with

sound restoration methods. The Lessee shall

leave reclaimed land in a usable, non-hazard

ous condition such that soil erosion and

water pollution are avoided or minimized.

The Lessee shall, to the extent practicable,

conduct such backflUlng, leveling and grad

ing concurrently with the mining operations.

Upon removal of property at termination of

the Lease pursuant to sections 31 and 32 of

the Lease, the Lessee shall, in accordance

with approved plans, complete the restoration

of affected lands to a usable and productive

condition at least equal to pre-existing land

uses in the area and compatible with existing

adjacent undisturbed natural areas.

(B) Management Plan. The Lessee shall

submit for approval by theMining Supervisor

an erosion control and surface rehabilitation

plan as part of any exploration or develop
ment plan. The Initial plan shaU be sub

mitted not less that 60 days prior to start of

mining site preparation and updated each

year thereafter before March 15. The plan

shall include, but not be limited to, detailed

information on activities, areas, time sched

ules, standards, accomplishments, and

methods of eliminating or minimizing oil

shale development impacts. The Lessee shall

base erosion control plans and procedures on

a maximum 100-year precipitation rate char

acteristic of the area. If a 100-year rate is not
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available the Lessee shall use data based on

the longest period of reliable information.
Procedures and plans shall consider flash

flood effects, mud flows, mudslides, land

slides, rock falls, and other slmUar types of

material mass movements.

(C) Stabilization of Disturbed Areas. The

Lessee shall leave all disturbed areas In a

stabilized condition. StabUization practices

shall Include, as determined by the needs of
specific sites: seeding; planting; mulching;

and the placement of mat binders, soU

binders, rock or gravel blankets or other

such structures. Seeding and planting shall

be repeated, as often as the Mining Sup
ervisor shall deem reasonable, if prior at

tempts to revegetate are unsuccessful. All

trees, snags, stumps or other vegetative mate

rial, not having commercial, ecological, wild

life, or construction value, shall be consid

ered for mechanical chipping and spreading
in a manner that wUl aid seeding establish

ment and soil stabUizatlon.

(D) Surface Disturbance On-Site. The

Lessee shall correct surface disturbance

which may Induce soil movement or water

pollution, or both, whether during or .after

construction or mining, In accordance with

the surface rehabilitation plan.

(E) Areas of Unstable Soils. The Lessee

shall, where possible, avoid areas having soils
that are susceptible to slides and slips, ex

cessive settlement, severe erosion and soil

creep during construction or operation.When

such areas cannot be avoided the Lessee shall

design construction to Insure maximum sta

bility. The Lessee shall make soU foundation

investigations in conjunction with construc

tion activities. The Lessee shaU make such

data available to the Mining Supervisor upon

request.

(F) Materials. The Lessee shall, when feasi

ble, utUize waste rock from the mining op

erations for road beds, fills and other similar

construction purposes. When not feasible,
gravel and other construction materials shall

be purchased in accordance with 43 CFR 3610,

as now in effect or as hereafter amended, or.

If it shall be superseded, the regulation or

rule superseding it, except that the sale of

such materials from stream beds and upland

soil areas shall be avoided unless otherwise

approved by the Bureau DistrictManager.

(G) Slopes of Cut and Fill Areas. To the

extent consistent with good mining practice,

the Lessee shall maintain all cut and fill

slopes in a stable condition for the duration

of the Lease.

(H) Impoundments. The Lessee shall es

tablish safe access to permanent water Im

poundments for persons, livestock, and wUd-

llfe, but, where consumption of such water

would be harmful to humans or the use of

such water would be detrimental to animals,

he shall take necessary steps to prevent ac

cess by those to whom it would be harmful or

detrimental.

(I) Flood Mains. The Lessee shall not con

struct Improvements or conduct operations

in flood plains or stream drainages when it is

reasonable to expect risk to human life, pol

lution damage, or destruction of the existing

environment caused by flood damage, with

out the express permission of the Mining
Supervisor and without providing for protec

tion of any such improvements constructed.

(J) Land Reclamation. The Lessee shaU,

unless otherwise directed by the Mining Su

pervisor, backfill, level, final grade, cover with

topsoil and Initiate revegetation of each seg

ment of the operation area in accordance

with the rehabUitatlon plan as soon as that

segment is no longer needed, but not later

than one year after completion of the par

ticular operation unless an alternative sched

ule has been approved by the Mining Super

visor.

(K) Overburden. The Lessee shall, unless

otherwise directed by the Mining Super

visor, separate overburden material and

stockpile it separately as to topsoil, and rock

material for later use as fill and as top dress

ing for rehabilitation of disturbed areas.

(L) Revegetation. (1) The Lessee shaU re

vegetate aU portions of the Leased Lands

which have been disturbed by his operations

as soon as possible after the disturbance has

ended In order to prevent, or, If prevention

is Impracticable, to minimize erosion and

related problems. The Lessee shall restore the

vegetation of disturbed areas by reestablish

ing permanent vegetation of a quality which

wiU support fauna of the same kinds and in

the same numbers as those existing at the

time the base line data was obtained under

section 1(C) of these Stipulations. Plans for

revegetation, Including species, density, and

timing, must be submitted to the Mining
Supervisor for approval. The Mining Super

visor may require any reasonable methods

of revegetation, and, If he deems it desirable,

may require the Lessee to fence areas to assist

revegetation. However, if the Lessor deter

mines, at the time of submission of the de

tailed development plan under section 10(a)
of this lease, that the Leased Lands will, upon

the termination of the lease, be put to a

different use from that to which they were

devoted immediately prior to the issuance of

this lease, the Mining Supervisor may require

the Lessee to revegetate the land tomeet that

objective, except that the Lessee shaU not be

required to expend more money than that

needed to meet the first revegetation stand

ard.

(2) The Lessee shall initiate a revegetation

program approved by the Mining Supervisor

at the start of production to (1) delineate

those parameters necessary to establish vege

tation at a specific location and (2) show

that successional changes in vegetation are

compatible with the requirements under sub

paragraph (1) above.

(3) The Lessee shall demonstrate at the

time of submission of the detailed develop
ment plan under section 10(a) of this lease

that revegetation technology is available to

enable him to provide the revegetation of the

disturbed areas which is required under para

graph (1) of this subsection. If, tn the

opinion of the Mining Supervisor, the Lessee

has failed to demonstrate the required tech

nology, he shall be required to submit for

approval a program designed to obtain the

required technology. If the program to obtain

the necessary technology Is satisfactory, the

Mining Supervisor may approve the Lessee's

development plan submitted under section

10(a), but, if the Lessee has not demon

strated the necessary technology by the tenth

Anniversary Date after the Lease Year In

which the development plan under section

10(a) was approved, the Lessee shall cease

all exploratory, development, and produc

tion operations under that plan untU he

has demonstrated that the necessary tech

nology is available to him. The Lessee shall

report annually to the Mining Supervisor on

the progress of this approved program to ob

tain the required technology. If the progress

appears inadequate at any time, the Mining

Supervisor may request the Lessee to amend

the program. Whenever the Lessee has dem

onstrated the necessary technology, the re

quired program shall terminate. Where the

Mining Supervisor finds the Lessee has con

ducted his program to obtain technology,

including any requested amendments, in a

dUigent manner and has expended funds in

excess of $500,000 on that program, the Sec

retary may determine the expenditures in

excess of that figure to be extraordinary costs

within the terms of section 7(d) of the lease

and may credit those excess expenditures

against any present or future royalties due

the lessor, provided the results of the pro

gram are made public.

Sec. 12. Scenic Values. (A) Scenic Consid

erations in General. The Lessee shall, except

where the Mining Supervisor has approved

otherwise, use the following standards in all

designing, clearing, earthmoving, and con

struction :

(1) Contours compatible with the natural

environment shall be used to avoid straight

lines.

(2) Natural colors consistent with the

local environment such as pastels or muted

shades of brown, green, reds, or grays shall

be used in painting ot facUities installed

on the lease. Bright or unnatural colors shall

be avoided except for use In warning signs

or signals.

(3) Small natural openings or the edges

of larger opening in the natural environ

ment shall be utilized in construction of

facUities, or disturbing the land surface.

(4) During the time when the land is

disturbed, the portion of land which Is not

under revegetation programs shall only be

those areas required under the mining plan

for mining, storage, processing, or disposal

operations.

(5) Contouring of the disturbed areas for

reclamation shall simulate natural opening
or areas consistent with the surrounding
topography.

(B) Consideration of Aesthetic Values. The
Lessee shall consider existing aesthetic values

In all planning, construction, reclamation

and mining operations. All operations, in

cluding, but not limited to, design and con

struction of roads, pipelines and transmis

sion lines, shall, where practicable, be per

formed so as to minimize visual Impact,
make use of the natural topography, and to

achieve harmony with the landscape.

(C) Protection of Landscape. The Lessee

shall design any structures and faculties

buUt under this Lease so that they will, to

the extent practicable, blend with the

natural landscape.

(D) Signs. The Lessee shall design and

construct signs that are rustic In appearance

and conform to BLM sign standards.

.Sec. 13. Vegetation. (A) In General. (1)
The Lessee shall reserve from cutting and re
moval aU timber and other vegetative ma

terial outside the clearing boundaries and

all blazed, painted or posted trees which are

on or mark the clearing boundaries, with

the exception of danger trees or snags desig
nated as such by the Mining Supervisor.

(2) The Lessee shall Insure that all trees,
snags or other woody material cut In -con

nection with clearing operations are feUed

Into the right-of-way and away from live

water courses.
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(B) Timber. The Lessee shall deal with

timber in accordance with the following:

clearing and grubbing limits shall be ap

proximately 5 ft. outside of the edge of any
cut or fill; where practicable, trees, snags,

stumps or other woody material not having
wildlife value or value to the Lessee shall be

mechanically chipped and spread in a man

ner that wUl aid seeding establishment and

soU stabilization; clearing boundaries shall

be identified on the ground prior to clearing

operations.

(C) Clearing and Stripping. The Lessee

may clear and strip only such land as is

necessary for mining, processing, disposal,
and other operations under the lease. In

connection with such operations the Lessee

may clear and strip land necessary for road

beds, but such roadbed width shall be not

more than 25 feet from the centerline unless

otherwlse^specified by the Mining Supervisor.

Sec. 14. Waste Disposal. (A) Mine Waste.

The Lessee shall, in accordance with the

detaUed development plan under section 10

(a) of this lease, backfill or reclaim exca-

NOTICES

vated material and spent shale and shall

compact it thoroughly by machinery to avoid

or, where avoidance is impossible, minimize

erosion. The Lessee shall design slope faces

of waste pUes to insure slope stabUity and

shall revegetate slope faces In accordance

with the rehabilitation plan.

(B) Other Disposal Areas. The term

"waste"

as used in this subsection (B) means

all waste other than mine waste. In accord

ance with approved plans, the Lessee shall

collect, recycle or dispose of waste in sani

tary land fills or other disposal areas, and

shall use the best practicable portable or

permanent waste disposal systems, as ap

proved by the Mining Supervisor. The Lessee

shall remove or otherwise dispose of all waste

in a manner acceptable to the Mining Su

pervisor, and in accordance with all appli

cable standards and guidelines of the State,

the United States Public Health Service and

the Environmental Protection Agency.

(C) Disposal of Solid and Liquid Wastes.

The Lessee shall design and construct dis

posal systems for solid and liquid wastes so

33199

as to avoid landslides, control erosion by

wind and water, and establish conditions

conductive to vegetative growth in the dis

posal area. The Lessee shall select and pre

pare disposal sites for wastes so as to avoid

downward percolation of leached products

and other pollutants into aquifers.

(D) Impoundment of Water. No disposal

of mine waste, other waste, or the residue

from any activity under this Lease shall be

disposed of in a manner which could cause

an impoundment of water unless plans for

spillways and means of diversion and the

prevention of both surface and underground

water contamination have been prepared by

the Lessee and approved by the Mining Su

pervisor, and the Lessee has compiled with

those plans.

(E) Slurry Waste Disposal. Wherever slurry

waste disposal is used the Lessee shall pro

vide impoundments sufficient to contain

landslides, mud flows, or waste pile

blowouts.

[FR Doc.73-25370 Filed 11-29-73; 8:45 am]
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