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IN MEMORY

RUSSELL J. CAMERON succumbed to cancer on January 12, 1977 in Englewood, Colorado, at the age of 56. As

President then Board Chairman, he directed the efforts of Cameron Engineers, Inc., for 21 years.

Russ was born on October 12, 1920, in Austin, Texas. He graduated from the University of Texas in 1942

with a degree in Chemical Engineering. From 1942 to 1948, Russ was involved in the research, development,

and production of synthetic rubber and held various engineering and administrative positions with Gates

Rubber Company in Denver, Phillips Petroleum Company in Borger, Texas, and Premier Oil Refining Company

in Cotton Valley, Louisiana.

In 1948, Russ began a 7-year stint with the U.S. Bureau of Mines at the Anvil Points Oil Shale Experiment

Station near Rifle, Colorado. He held various positions at Anvil Points, all involving research and

development of oil shale mining, retorting, and refining technology. He ultimately became responsible

for all process development work and directed the efforts of 80 engineers, chemists, and operating

technicians. When the Anvil Points oil shale plant closed in 1955, Russ resigned his position with the

Bureau and, together with John B. Jones, Jr., founded the firm that bears his name today.

While Russ Cameron's true professional love was oil shale, he gained a worldwide reputation for his

knowledge concerning all energy matters. He served as technical advisor for several state and federal

agencies on oil shale and on energy and to the Brazilian government on its oil shale development program.

He served on the General Technical Advisory Committee of the Office of Coal Research from 1970 to 1975 and

was a special advisor to the Administrator of the Federal Energy Administration during the formative months

of that agency following the Arab oil embargo of 1974.

Russ authored more than 50 technical and economic papers and also several newspaper and magazine articles.

Several articles in publications such as the National Geographic were based on interviews with him. Russ

served on various industry study committees over the years and also was chairman or vice-chairman of

several symposia. On numerous occasions he appeared before committees of the U.S. Congress to share his

broad experience and wisdom on energy matters. His contribution to our nation's effort to gain control of

our energy situation was formally recognized by Congress last September with adoption of resolutions

commending his dedicated work over the years. He received many other citations and awards for his out

standing achievements in and contributions to the energy industry.

The passing of Russ Cameron marks the end of an era for Cameron Engineers, Inc., but not an end to the

professional integrity he instilled in the people who worked for him. The operating reins of the company

have been passed to our new President, Robert K. Harris, whose association with the company began in 1960.

Cameron Engineers, Inc., is dedicated to continuing our role as consultants to industry and government in

the same spirit of professionalism and integrity that Russ Cameron worked tirelessly to establish. One of

his many legacies is this quarterly consulting report, Synthetic Fuels. If it, or the work and devotion it

represents, contributes in any way to the inevitable development of synthetic fuels, Russell J. Cameron

deserves the credit. It was under his direction that it was born; it is in his memory that it continues.

The Employees and Board of Directors

of Cameron Engineers, Inc.
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HIGHLIGHTS

Occidental and Ashland Have Revealed Their Development

Schedule for Tract C-b

If things progress according to schedule, Oxy and

Ashland will start developing Tract C-b for modified in situ

production as soon as the lease suspension expires in September

1977. Negotiations between ERDA and Oxy on an unrelated in

situ production project have been halted. Plans for development

of Tract C-bs along with a projected time schedule are presented beginning
on page 2-12.

EPA Proposes Air Quality Regulations Which May Aid Shale

Development

EPA's controversial
"offset"

regulations will only

allow a plant to locate in an area which does not meet

Ambient Air Quality Standards if they can obtain an equi

valent offsetting reduction of emissions from some other

source in the area. These regulations may be modified for

particulates and ozone emissions in non urban areas. A dis

cussion of these proposed modifications begins on page 2-17,

EPA Reports on Environmental Consequences of Oil Shale

Production

The EPA will soon publish two reports which deal with

environmental aspects of oil shale production. The reports

include a review of existing oil shale processes and the

environmental impacts to be expected from the various tech

nologies. A review of these reports start on page 2-18.

Interior Issues Regulations Which Will Affect Oil Shale Claims

Persuant to the BLM Organic Act of 1976, the Department

of the Interior has issued regulations which will have the

effect of voiding oil shale claims if certain filing require

ments are not met. A brief discussion of the regulations are given

on page 2-27
s
and the regulations are reproduced in their entirety in the

Appendix.
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HIGHLIGHTS

Oil Shale Suspensions Challenged By Four Environmental

Groups

The federal oil shale leases were suspended by the

Department of the Interior for a one year period beginning
last fall. Difficulty in meeting existing air quality

standards was a major justification for granting the sus

pensions. Several environmental groups have now filed suit

to nullify the suspensions because they fear that during the

hiatus the oil shale companies will be successful in relaxing

the air quality regulations. The issues involved in the suit are

discussed beginning on page 2-1.

Alternate Tract Nominated for the Department of the
Interior'

s

In Situ Oil Shale Program

The Department of the Interior is working on an Environ

mental Impact Statement for their In Situ Oil Shale Lease

Program. Tract 9, one of the more promising tracts being
considered for the program, has come under fire because it

is an important mule deer habitat. As a result, the State of

Utah has nominated an alternate tract for consideration

instead of Tract 9. A legal description of the alternate tract, along

with a map of the in situ tracts located in Utah begins on page 2-3.

Rio Blanco Oil Shale Project Using Suspension Period to

Evaluate In Situ Production Methods

The Rio Blanco Oil Shale Project (RBOSP) originally
envisioned production from Tract C-a using open pit mining

and surface retorting. While the lease is under suspension,

RBOSP is evaluating alternative production methods including
Lawrence Livermore Laboratory's Rubble In Situ Extraction

(RISE) technology. Recent developments on the Rio Blanco Oil Shale

Project are presented on page 2-11.

Paraho Embarks on Shale Oil Production Project for Navy

Three additional contracts totaling $1.7 million have

been awarded to the Paraho Anvil Points facility for the

production of an unspecified amount of shale oil for the

U.S. Navy. These contracts are part of a Department of

Defense program to produce and refine approximately 100,000

barrels of shale oil for evaluation as military fuels.

The recent contracts are discussed on page 2-11.
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HIGHLIGHTS

Legislation Introduced for Federal Support of Two Oil Shale

Projects

Sen. Floyd Haskell, D-Colo., has introduced S. 419 which

provides for federal ownership of two oil shale commercial

demonstration facilities. As originally written, the bill

calls for one in situ facility, and makes provisions to

lessen the impact of the project on local communities. In

connection with the bill, hearings have been scheduled for

March 11 and March 14 in Denver and Rifle, Colorado, respect

ively. The hearings will be conducted under the auspices of

the Senate Energy and National Resource Committee
'
s Energy

Research and Water Resources subcommittee.

Syncrude Canada, Ltd. Hampered by Labor Disputes

The pipeline that will carry syncrudes from Fort McMurry

to Edmonton is under construction. Canadian construction

companies, however, want to insure that work is done by
Canadians rather than outside bidders. Their position is

explained on page 3-3. At the Syncrude plant itself, progress

is outstanding. Their workforce is described on page 3-2.

AOSTRA Plans to Sponsor In Situ Recovery Work

Five companies are cooperating individually with AOSTRA

in the development of in situ technology. Most of the

arrangements are on a 50-50 basis and are distributed over a

wide area. Page 3-5 begins the discussion of what they intend to achieve.

Financial Status of GCOS Presented

It looks like three steps forward and one step back

for Great Canadian Oil Sands, Ltd. Despite a loss in

their fourth quarter, they show a respectable profit

for 1976. Details on page 3-4.
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HIGHLIGHTS

GCOS Accused of Polluting While Syncrude Studies Pollution

Seven charges have been filed stating that GCOS is

violating air and water quality standards (page 3-8). Dr. Camp,

of GCOS, discusses tailings disposal problems and possible

solutions (page 3-1G)
3
and Syncrude is issuing topic-specific

reports on specialized environmental problems (page 3-10).

Federal Coal Leasing Regulations Issued By Interior

The Department of the Interior issued on January 25

final Energy Minerals Activity Recommendation System,

Surface Management and coal exploration regulations. Final

regulations defining diligent development and continued

operation were issued on December 29. These regulations

issued initially in May and June, 1976, reflect changes

required by the Federal Coal Leasing Amendments Act of 1975

(August 1976) . These regulations, discussed on page 4-43, are re

produced in the Appendix.

Interior /Wyoming Announce Reclamation Agreement

The Department of the Interior and the State of Wyoming
finalized on January 13 an agreement allowing application of

Wyoming's mined land reclamation standards to federal coal

development within the state. Wyoming is to have administrative

and enforcement authority. The text of the Cooperative Agreement and

specific state statutes involved are reproduced in the Appendix. Similar

tentative agreements have been signed with the states of Utah,
New Mexico and North Dakota. More on page 4-12.

Intake Water Company
*
s Rights to Yellowstone Water Reaffirmed

The Montana Supreme Court upheld on January 8 the lower

court's decision finding Intake's 1973 appropriation of 80,650

AFY of Yellowstone River water valid. The Montana Department of

Natural Resources and Conservation has been attempting since

1973 to invalidate Intake's water claims, thereby subjecting

the approval of this right to the terms of the still affective

Yellowstone Moratorium. Intake has indicated that a portion

of this water may be used for synfuels processing. Other

litigation concerning their appropriation is pending. See

page 4-1.
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HIGHLIGHTS

Montana Processing Yellowstone River Water Reservations

The Montana Board of Natural Resources and Conservation

is proceeding to grant sizable reservations of Yellowstone

River water to state agencies, cities and numerous conservation

districts. Water reservations are authorized by the 197 3

Montana Use Act and.may have seniority over industrial water

permit applications pending under the Yellowstone Moratorium.

Reservations requested and pending water permit applications are shown

on pages 4-3 and 4-5.

ERDA Selects Two Low-BTU Demonstration Plants

ERDA has chosen to negotiate design phase contracts for

Low-BTU coal gasification plants with Ebasco Services, Inc./

W.R. Grace & Co., and the City of Memphis, Tennessee. Selection

of these two proposals, from among 14 respondents, was announced

on January 14, nearly one year after the request for proposals.

Ebasco is to demonstrate the Texaco partial oxidation process

(1,700 TPD) , for ammonia production. Memphis proposes the

U-GAS process (IGT) to supply local industrial users. See

page 4-39.

Technical and Economic Problems Slow Coalcon Project

ERDA announced on December 21 that the Coalcon demonstration

project may not advance past initial design engineering. Addi

tional development of Union Carbide's hydrocarbonization process

for the conversion of agglomerating coals is required to allow

scale-up. Union Carbide proposes a pilot scale facility to

develop needed process information. See page 4-49.

Montana Environmental Quality Council Discusses Gas Supply
Problems

A recent study by the Montana EQC for the state legislature

shows significant short falls in gas supply for the state over

the next five years. Alternative supply sources discussed

include high and low-BTU coal gasification. Legislation pending

before the Montana Legislature would allow state participation

in such a project. A commercial-scale high-BTU gasification

plant could meet statewide :1990 gas deficiencies observes the

EQC. Details of this study are discussed on page 4-6.
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HIGHLIGHTS

Kleppe Reduces the Size of Crow Coal Leases

On January 13 Interior Secretary Kleppe requested that

coal leases held by AMAX and Shell on the Crow Indian Reservation,

Montana, be reduced from 19,237 and 30,247 acres, respectively, to

2,560 to conform to Interior regulations. According to the

Bureau of Indian Affairs this action does not cancel these leases

per sa but does not place the Crow in a favorable position for

renegotiation. A discussion of this action and other leasing activity

begins on page 4-17.

NGP Coal Development Discussed in Rand Report

The Rand Corp. recently issued an overview study of

Northern Great Plains coal development. The intent of the

study is to provide background information and recommendations

on regulatory aspects of NGP coal activities. Those recommendations

are reviewed on page 4-39. The study presents a unique
deposit-by-

deposit description of the NGP coal resource as well as

anticipated development activities. That description is pre

sented in the Appendix as Tables A-l, A-2 and A-3 for the states of

Montana, North Dakota and Wyoming.

A6
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STATUS OF SYNFUELS PROJECTS/OIL SHALE (Italics denote changes since December 1976)

SYNTHETIC FUELS FROM OIL SHALE

C-b SHALE OIL PROJECT Ashland & Occidental

Bonus bid of $117.8 million paid to acquire rights to tract in 1974. Original partners, ARCO and

TOSCO, withdrew in 1975. A third original partner, Shell, withdrew 11/76. Occidental joined (with

Ashland as remaining partner) 11/76. Modified DDP for 57,000 BPD modified in situ plant to be sub

mitted February IS, 1977. Work on mine access shafts to commense when
lease'

suspension expires in

September 1977. See discussion of new development plans in this issue-t

Project Cost: No estimate available

COLONY DEVELOPMENT OPERATION - ARCO, TOSCO and Ashland

Proposed 47,000 BPD project on Colony Oow West property near Grand Valley, Colorado. Underground

room-and-pillar mining and TOSCO II retorting planned. Production would be 66,000 TPD of 35 GPT shale

from a 60-foot horizon in the Mahogany zone. Development suspended 10/4/74. Draft EIS covering

plant, 196-mile pipeline to Lisbon, Utah, and minor land exchanges released 12/17/75. Final EIS

completed for review by Washington, D.C. office of BLM; Filing with CEQ expected 3/77. Work con

tinuing at low level on mine rock mechanics, revegetation, environmental monitoring, pending improved

process economics and/or supvortive government action.

Project Cost: Estimated at $1,132 billion including $20 million for community development

OCCIDENTAL OIL SHALE, INC.

OXY proposed a 30,000 to 40,000 BPD operation employing modified in situ shale oil recovery at their

Logan Wash site near DeBeque, Colorado. Field tests have been underway since 1973. Modified in situ

involves mining of 15 to 20 percent of target zone and explosive rubblization of remaining shale in-

place to create an underground retort of well-graded oil shale followed by ignition and in-place

retorting. Initial tests on a 30 by 30 by 70 foot column. Most recent test on a scaled-up version on

the order of 120 by 120 by 275 foot column retorting initiated 12/10/75 and terminated in late 6/76

after production of 30,000 barrels. Another retort of similar dimensions scheduled for ignition in

April 1977. Mining for preparation of an additional retort underway. Negotiations with ERDA on

government participation on in situ project have been suspended.

Project Cost: To date at least $45 million spent

RIO BLANCO OIL SHALE PROJECT Gulf & Standard (Indiana)
Proposed project on federal Tract C-a in Piceance Creek basin, Colorado. Open pit mining and combina

tion of TOSCO II and gas combustion- type Paraho retorting. Off-tract disposal of solid wastes. Shale

oil production could range from 55,800 BPD to as much as 300,000 BPD. Bonus bid of $210.3 million to

acquire rights to tract; lease issued 3/1/74. OOP submitted to Interior 3/76. Lease suspension

granted by Interior effective 9/1/76. Start of development postponed for at least one year, as are

final two bonus payments. Environmental monitoring continuing. Reasons for suspension: (1) Existing
(natural background) air quality does not meet federal standards -- change in standards required; (2)
Maximum resource recovery requires off- tract disposal of solid wastes -- Interior needs authority from

Congress to make such lands available; and (3) Federal action needed to provide BLM land for expansion

of town of Rangely to promote sound land use planning and accommodation of added population. Evaluation

of ILL RISE in situ production technology being evaluated to avoid environmental and shale disposal

problems.

Project Cost: No firm estimate publicly available, but may be expected to exceed $1 billion

SUPERIOR OIL CO.

Proposed project involving production of shale oil, nahcolite, alumina and soda ash from a 7,000-acre

privately-owned tract in Piceance Creek basin near Meeker, Colorado. Underground mining and above-

ground processing to yield shale oil, nahcolite, aluminum trihydrate, and soda ash. Facilities

proposed to be constructed in modules of 11,000 B0PD capacity, three modules to ultimately produce at

33,000 B0PD capacity. Treatment scheme includes shale processing to recover nahcolite followed by
pyrolysis to recover shale oil and, finally, processing for recovery of soda ash and aluminum tri

hydrate. Land exchange request to block up an economically viable property filed with Interior 12/73.

USGS appraisal of mineral values involved in request completed; EIS on exchange sought by BLM. Pilot

test of new sodium mineral recovery process underway. Construction of sodium-alumina test facility in

Denver completed-tests undenjay.

Project Cost: Expected to exceed $600 million
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STATUS OF SYNFUELS PROJECTS/OIL SHALE (Italics denote changes since Deoe-ber 1976!

TOSCO SAND WASH PROJECT TOSCO Corp.

Proposed 75,000 BPD project on 14,688 acres of state leases in Sand Wash area of Uinta basin near

Vernal, Utah. State approved unitization of 29 non-contiguous leases requires $8 million tract

evaluation by 1985. Minimum royalty of $5 per acre begins in 1984 and increases to $50 per acre in

1993. Preliminary plans call for underground room-and-pillar mining and TOSCO II retorting. Pre-

development environmental and engineering work underway. Vernal field office opened in 1976; some

field work in progress.

Project Cost: Approximately $1 billion

UNION OIL CO. OF CALIFORNIA

In 1/74, Union announced plans for a commercial project ranging in size from 50,000 BPD to as much as

150,000 BPD on some 22,000 acres of fee land near Grand Valley, Colorado. Union will not proceed,

however, unless favorable economic conditions prevail and any major environmental obstacles are

eliminated. Land, shale and water resources are adequate. Underground room-and-pillar mining and

Union
"B"

retorting would be employed. Union's
"B"

retort is a modification of their direct-heated,
rock pump retort first tested in the late 1950's. Current plans are to proceed with a 7,000 BPD

(10,000 TPD) prototype facility before expanding to commercial production. Environmental and engi

neering studies are substantially completed for prototype facility, but Union is awaiting possible

federal financial participation on a cost-sharing basis through ERDA.

Project Cost: No estimate available

WHITE RIVER SHALE PROJECT -- Sun, Phillips & Sohio

Proposed joint development of federal lease tracts U-a and U-b in Uinta basin near Bonanza, Utah.

Bonus bid for Tract U-a was $76.6 million by Sun & Phillips. Bonus bid for Tract U-b was $45.1

million by White River Shale Oil Corp. (jointly owned by Sun, Phillips and Sohio). Rights to Tract

U-b subsequently assigned to Sohio in exchange for portion of adjoining Skyline property and other

considerations. Both leases issued 6/1/74. DDP filed with Interior 6/76 proposes modular development

with ultimate expansion to 100,000 BPD. Room-and-pillar mines on both tracts. Common plant facility

employing Paraho and TOSCO II retorting. Application for one-year suspension of operations granted

10/76. Work continues on baseline environmental data acquisition.

Project Cost: Estimated at SI. 61 billion for 100,000 BPD project

*****+***+*'>r**'>r***************-*+Q|v|Q^3j[^jjQ[\| PILOT OR RESEARCH projects*********************************

DOW CHEMICAL CO.

Proposed in situ oil and gas recovery near Midland, Michigan. Dow requested ERDA's support of $42

million, seven-year field evaluation of extracting low-BTU gas and liquid products from 200-foot

horizon of Antrim shale 3,000 feet underground. Project would involve fracturing followed by forward

combustion. ERDA awarded a SI. 97 million contract to Dow to "develop and demonstrate an in situ

process for extraction of energy from Devonian
shale."

Project Cost: $42 million

GE0KINETICS, INC.

In situ test on state lease in Uinta basin, some 55 miles south of Vernal, Utah. Test approved by
State of Utah involves explosive fracturing of shallow oil shale deposit followed by horizontal in

situ retorting. Field work is underway, but no other information is publicly available. Geokinetics

is among nine firms responding to ERDA in situ Program Opportunity Notice (PON) and one of four

selected for further negotiations.

Project Cost: No estimate available

INSTITUTE OF GAS TECHNOLOGY & AMERICAN GAS ASSOCIATION

Oil shale gasification in a one ton per hour batch-type, pilot plant located in Chicago. Pilot plant

completed in late 1975 is designed to handle 25 GPT Green River formation oil shale. Bench-scale

tests indicated up to 80 percent conversion of organic carbon to gaseous products. Start-up diffi

culties have now been resolved and initial test runs were successful. Tests are scheduled to continue

through 1977.

Project Cost: $35,000
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LAWRENCE LIVERMORE LABORATORIES

LLL operates 125 Kg and 6,000 Kg batch type retorts as part of a comprehensive study program to

develop the Rubble In Situ Extraction (RISE) process. RISE technology being considered for Rio

Blanco Ssiale Project.

Project Cost: No estimate available

MECCO, INC.

Proposed in situ test in Uinta basin near Bonanza, Utah, on land leased from Sohio (Section 6, T10S,

R25E, SLM). MECCO is a firm located in Englewood, Colorado. Most details are confidential, but test

would involve drilling of 12 to 32 wells on 1/2-acre site followed by injection of a small amount of

fuel and oxidant and retorting in a manner similar to fire flood operations. All retorting will occur

at least 200 feet underground. Costs and scale have not been revealed. Planning and engineering are

underway, but field operations have not yet been scheduled.

Project Cost: No estimate available

PARAHO RETORTING DEMONSTRATION Paraho Development Corp. (Development Engineers, Inc.)
Paraho is currently seeking participants in scaling up the Paraho hardware to a 42-foot diameter

retort capable of processing 11,500 TPD of 30 GPT shale to yield 7,300 BPD of liquids. The lease of

the Anvil Points center has been extended to 1982 and the preparation of an EIS is in progress with

completion expected by late 1976. Meanwhile, ERDA and the Navy are evaluating their potential parti

cipation in a $13 million, two-year program to produce 100,000 barrels of shale oil for testing as

military fuels using the existing 8-1/2-foot diameter retort. Office of Naval Research awarded

$411,187 contract to refurbish equipment at the Anvil Points facility. Contracts for additional $1.7

million awarded by Navy for refurbishment, construction of additional storage, and production of

unspecified amount of shale oil.

Project Cost: $9 million for already completed 30-month demonstration

$58 million for construction and $27 million for proposed 30-month test program of 42-

foot diameter retort

$13 million for proposed two-year test of shale oil from existing 8-1/2-foot diameter

retort

PETR0SIX RETORTING DEMONSTRATION Petrobras (Petroleo Brasileiro, S.A.)
A 2,200 TPD Petrosix demonstration retort located near Sao Mateus do Sul , Parana, Brazil. The plant

has been operated successfully near design capacity in a series of tests over the past three years. A

U.S. patent has been obtained on the process. A 43,000 BP0 plant is now being contemplated by Brazil's

Mines and Energy Ministry. Preliminary indications favor a scaled-up facility about five miles from

existing site. A 36-foot inside diameter vertical retort is being designed for construction at the

San Mateus plant site for cold-testing of shale feed and discharge devices. This is a scale-up factor

of four over the existing
18- foot inside diameter retort.

Project Cost: Total expenditures in excess of $35 million

TOSCO C0RP-

Oirect gasification of oil shale at TOSCO's research center near Denver. Series of tests with 5 TPD

retort using 36 GPT shale and oxygen-steam gasification in a fluidized bed. Preliminary results

warrant continued work.

Project Cost: No estimate available

WESTC0 IN SITU DEMONSTRATION Western Oil Shale Corp. (Operator), A. G. McKee, Amoco, Ashland, Chevron,

Cities Service, Getty, Gulf, Shell and Sun (Sponsors)
Proposed experimental modified in situ project in Uinta basin near Bonanza, Utah. Planning and cost

estimates of three small in situ chimneys in 30 GPT and 15 GPT shale fractured with a Dupont explosive

were begun 7/75 and are now complete; this first phase cost $400,000. Future of project is uncertain

because ERDA rejected WESTCO's response to an in situ Program Opportunity Notice (PON). WESTCO's

proposal was in the $50 to $75 million range. New, lower-budget projects in the $25 million range are

now being contemplated and new participants being sought. Federal participation is not anticipated.
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STATUS OF SYNFUELS PROJECTS/OIL SANDS (Italics denote changes since Member 19?6)

SYNTHETIC FUELS FROM OIL SANDS

*******************************************COMMERCIAL PROJECTS*********************************************

AOP GROUP Petrofina Canada Ltd. (355), Pacific Petroleums Ltd. (35%), Hudson's Bay Oil and Gas Co., Ltd.

(19%), Murphy Oil Co., Ltd. (11%)
Proposed commercial Athabasca bituminous sands plant. Located in Alberta, Canada, on lease Nos. 12

and 34. Allowable production of 122,500 BPCD. Mining bucketwheel excavators; extraction hot

water process; upgrading
-- fluid coking. On-site power plant will use by-product coke. No comple

tion date available. ERCB approval granted, no action by provincial government yet. Engineering
design work has continued. Petrofina Canada Ltd. is winding down its involvement with the project.

Project Cost: Approximately $2 billion plus

GREAT CANAOIAN OIL SANDS, LTD. - Sun Oil Co. (97%), publicly held (3%)
Commercial plant has been in operation since 1967 with authorized annual production of 65,000 BPCD

from the Athabasca bituminous sands deposit. Annual production for 1976 was 47,800 BPD. Mining --

bucketwheel excavators; extraction -- hot water process; upgrading
-- delayed coking, and hydrogen

saturation (Unifining). Coker bottoms fuel the power plant. Profit for 1976 is $12.0 Trillion, re

ducing -he deficit to $67 million.

Project Cost: To date, approximately $600 million has been spent

SHELL CANADA LTD.

Proposed commercial Athabasca bituminous sands plant. Located on lease No. 13. Original application

describes production of 100,000 BPD, but 'current applications revise this figure to 125,000 BPD.

Mining electric draglines; extraction -- hot water process; upgrading
-- fluid coking. Initial

production originally scheduled for 1980. Plans for plant were shelved in May 1976. Shell intends to

use t'neir OXY gasification process for hydrogen production.

Project Cost: $29 million spent on mine development

SYNCRUDE CANADA, LTD. Imperial Oil Ltd., (31.25%), Canada Cities Service Ltd. (22%), Gulf Oil Canada

Ltd. (16.75%), Canadian federal government (15%), Province of Alberta (10%), Province of Ontario (S%).

Plant with allowable production of 125,000 BPCD is 65 percent complete with 98 percent of engineering
accomplished. Mining electric draglines; extraction hot water process; upgrading fluid

coking. Canadian Bechtel , Ltd. is managing contractor. Startup in mid-1978. Initial production of

52,000 BPD; by 1980, 104,000 BP0; within two years, 125,000 BPD. Major vessels are now up. Fresh

water pumping system now operational. Syncrude's staff numbers 1,000 and reach 3,000 in two years.

;or difficulties on Edmonton-Ft. McMurray pipeline are being remedied and work is underway.jUJL

Project Cost: Total cost $2.1 billion

Imperial Oil Ltd. ($625 million)

Canada Cities Service Ltd. ($440 million)

Gulf Oil Canada Ltd. ($335 million)

Canadian federal government ($300 million)

Province of Alberta ($200 million)

Province of Ontario ($100 million)

*******************************0EMONSTRATI0N, PILOT OR RESEARCH PROJECTS**********************************

AMOCO CANADA PETROLEUM LTD. & AOSTRA

Experimental in situ recovery located in section 27-85-8 W4M, Gregoire Lake, Athabasca deposit, Alberta,
Canada. Application submitted in 1975 seeking authority for field test in this area. The project,
called Block One, consists of nine 2-1/2 acre patterns, expected to produce 1,000 BPD. A letter of

intent was signed with AOSTRA to undertake this project as a 50 percent working interest partner.
Phase A will end in 1980 and will cost $46 million. The joint venture will be assessed at that time

to see if it should be renewed until project completion in 1984. Field tests should begin in 1977.
Planned experimental in situ project was to fracture with a combination forward combustion-water flood
procedure known as the C0FCAW process. AMOCO owns patent rights to both processes.

Project Cost: Two-phase program would cost $71 million (shared equally by both partners)
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ARIZONA FUELS, INC. & BURMAH OIL

Pilot plant near Asphalt Ridge, Vernal, Utah. Plant located on Sohio property seven miles south of

Vernal. Extraction unit will be 51 feet high and six feet in diameter. Feed will be loaded in the

top, heated by a gas-fired furnace and bitumen will be separated in a water filled chamber. Present

ly, debottlenecking operations are underway at pilot plant and results have been mixed. The product

will be processed at A-F's Fredonia, Arizona, refinery.

Project Cost: $3.0 million

BINGHAM MECHANICAL & METAL PRODUCTS, INC.

Pilot plant operations are being conducted in Idaho Falls, Idaho, after three years of bench testing
of oil sands from Asphalt Ridge, Utah. Plant is to produce 2,500 BPD using cold solvent process.

Process patent has been applied for. The plant is being systematically expanded, and initial data are

currently being verified and confirmed.

Project Cost: $2.0 million

CANADIAN JAVELIN LTD.

Small scale pilot plant is in operation in Montreal, Canada. Studies are being conducted on Javelin

Environmental Protection Oil Sands System (JEPOSS). Process involves solvent extraction after pre-

treatment with infrared radiation. Patent rights obtained through Calgary subsidiary, Bison Petroleum

& Minerals Ltd.

Project Cost: Undetermined

CHEVRON STANDARD LTD.

Experimental in situ project located at 36-61-2 W4 north of Imperial Oil's lease No. 39, in the Cold

Lake deposit, Alberta, Canada. One well huff-and-puff test began 7/75. Initial results are termed

encouraging. Expansion anticipated to a huff-and-puff spot pattern and possible enlargement to a full

steam drive. ERCB permit expired 5/31/76. Original project terminated. A new permit has been

applied for and a seven-well pilot operation is anticipated in late 1977.

Project Cost: Undetermined

ERDA, LARAMIE ENERGY RESEARCH CENTER

In situ reverse combustion experiment on northwest Asphalt Ridge, five miles west of Vernal, Utah.

The line drive pattern consists of a row of producing wells between two rows of injection wells. Each

row contains three wells, the rows are 60 feet apart and the wells in each row 20 feet apart. First

phase terminated one month after ignition 12/23/75. Approximately 50 barrels of oil recovered.

Experiment was shut down due to accumulation of heavy oils in process vessels and cold weather. A

second site 125 to 150 feet south of the first test area may be used for another in situ test. The

same reverse combustion process will be used with similar well patterns. All combustion lines in the

second test will be steam traced to eliminate oil congealing in the lines. Cores through the first

test area are being analyzed and cores from the new proposed site are being tested. The drill pattern

will consist of nine wells in the same configuration (three rows) used in the previous experiment,

plus 10 monitor holes within the pattern. The wells will be 150 to 400 feet deep, depending upon the

target sand selected, at a site 150 feet south of the previous site in Sec. 23, T4S, R20E, Uintah

County, Utah. The site is on Sohio patented Tract D. Sohio has given a three-year extension to LERC

to use the 10-acre section of land on Asphalt Ridge. Ignition of the burn may take place about 4/77.

Project Cost: Undetermined

GUARDIAN CHEMICAL C0RP-

The solvent recovery process investigates the feasibility of using a low concentrate solution of

Polycomplex to extract bitumen from oil sands. The chemical was originally designed to break up oil

slicks. Pilot plant operates on 400 pounds of feed per hour. Claim made that process uses only one-

half the energy of conventional hot water process and requires only one-third the construction "costs.
New Western Oil Sands, Ltd., a subsidiary of Rainbow Resources, Ltd., has provided the oil sands feed

for the tests as well as financial backing. Construction of a semi -commercial 100 TPD plant is under

way. The plant will be built and tested in New York and moved to Alberta for long period demonstration

phase. Australian businessmen adding $1/2 million to project, for majority of New Western Oil Sands

Ltd.'s share in Guardian process. Construction of the demonstration unit is underway. Completion

date indefinite.

Project Cost: $1.0 million
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STATUS OF SYNFUELS PROJECTS/OIL SANDS (Italics denote changes since December
13'6'

GULF OIL CANADA LTD.

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

steam injection recovery scheme. Steam was injected through 11 wells arranged in three five-spot

patterns. Nine observation wells were also drilled. The producing formation lies at a depth of 800

feet. Two steam generators, producing 25,000 and 22,000 pounds per hour, were used. The
7

API crude

product was processed at Gulf's Calgary asphalt plant. Two wells were enhanced by adding 10 percent

gasoline to the steam, yielding better results. A new pattern of 11 wells is currently being drilled

adjacent to the old site, and Gulf is evaluating thermal recovery techniques.

Project Cost: Undetermined

LEMING PROJECT Imperial Oil, Ltd.

Experimental in situ recovery tests using steam stimulation in the Ethel Lake area, Cold Lake deposit,

Alberta, Canada, have been conducted since 1965. The exact location is 27-64-3 W4 on Imperial's lease

No. 40. Imperial's first project (May Project) received ERCB approval in 1971 and began production in

1973. It was licensed to produce 1,500 BPD. Imperial has sold data and ongoing program monitoring

rights to six companies. Imperial's new project (Leming) uses a seven-spot drilling pattern, whereas

the May Project used a five-spot pattern. The Leming project was licensed in 1973 and is now produc

ing an average of 5,000 BPCD since 1975. The May project produces slightly less than 1,000 BPD and is

fed by 31 wells, as compared to the 70 wells of the Leming project.

Project Cost: Estimated at $15 million

MURPHY OIL COMPANY LTD.

An experimental in situ fireflood project located in the Lloydminster area, Silverdale (Sparky Pool

formation), Saskatchewan, Canada, has begun. A nine-spot pattern is being used, but initial results

have not been encouraging.

Project Cost: Initial capital investment approximately $1 million

MURPHY OIL COMPANY, LTD.

Experimental in situ recovery project located at 13-58-5 W4, Lindbergh (Grand Rapids formation),

Alberta, Canada. In 1974, approval was granted for production of 600 BPCD. Inverted seven-spot

pattern being drilled. After each hole is stimulated by huff-and-puff, a series of steam cycles will

be initiated, then steam flood will follow. Initial production of 50 BPD has been achieved and results

termed encouraging. A total of four wells have bee** injected to date.

Project Cost: Undetermined

NUMAC OIL & GAS LTD.

An experimental in situ recovery project in the Athabasca oil sands area, Alberta, Canada, has been

jointly funded by AOSTRA and Numac. Phase I of the two-phase program involves drilling wells from 200

to 600 feet apart and establishing interwell communication through a fracturing process. Phase I is

estimated to cost $1.6 million and be completed by 7/77. Phase II involves building plant facilities

and will cost approximately $18.4 million. The success of Phase II may make possible the construction

of a plant producing 125,000 BPD.

Project Cost: Approximately $20.0 million

PRIMROSE PROJECT Norcen Energy Resources Ltd. & Japan Oil Sands Co.

Norcen will be the operator of an experimental in situ project located 25 miles north of Cold Lake,

Alberta, Canada. Delineation drilling was completed in 1975 on lease No. 60. Japan Oil must spend 75

percent of an anticipated $15 million cost in order to obtain 50 percent ownership of an expected

recovery of 10,000 BPCD from 1981 to 2007.

Project Cost: Undetermined, but expected to be in excess of $6 million

SHELL CANADA, LTD.

Shell has Canada, Ltd. has signed a letter of intent to take part in a two-phase jointly funded in

situ project at Peace River, Alberta, Canada. Phase I consists of designing, costing, and building
the necessary production, steam injection, observation, and fuel gas wells, ihe letter is excected to

be signed early in 1977 and construction will begin in mid-197 "?
and will be completed by 1979 or 1350.

Project Cost: Phase I is estimated to cost $58 million
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TEXACO EXPLORATION CANADA, LTD.

An experimental in situ recovery project located at 15-88-8 W4 on
Texaco'

s Bituminous Sands lease No.

51 in Alberta, Canada, will be tested. Application for amendments to original approval has been

approved. Program was started in 1972 with 34 wells. 50,000 barrels of oil have been produced.

Eighteen new wells drilled in 1975. Texaco is now expanding facilities to handle new wells.

Project Cost: Undisclosed

UNION OIL COMPANY OF CANADA (87% owned by Union Oil Company of California)
Testing of an in situ recovery project will take place under Approval No. 2062 in 21-89-21 W4 in the

Chipewyan area west of the Athabasca deposit, Alberta, Canada. A single huff-and-puff test was run to

determine steam injection capacity and sample deposit fluids. Exploration and testing is continuing.

A second test near Buffalo Creek ha3 been initiated^ utilizing steam extraction from carbonate rock

700-1200 feet below surface level. Test wells should be producing by mid-April.

Project Cost: $1.5 million for tests west of Ft. McMurray

UNION TEXAS OF CANADA, LTD.

An experimental in situ recovery project is being undertaken in the Cold Lake deposit, located at

20-62-3 W4 in the Ardmore area of lease No. 56 held by Union Texas. Production of 500 BPCD is expect

ed from the 15 well formation using huff-and-puff recovery techniques. Authorized production is 1,000

BPCD. Project presently producing 200 BPD of
10-12

API crude.

Project Cost: Undetermined

WORLD OIL MINING LTD.

World Oil plans to test an underground mining scheme using the fixed arch mining method developed by
the company. System is a combination of conventional longwall mining and block caving techniques.

Project will be conducted in the Alberta oil sands deposits. Suitable leases have been found.

World has applied to AOSTRA for $1.0 million in funding. The Alberta Department of Highways is excava

ting a drainage tunnel according to this method, and WOM is observing.

Project Cost: $2.0 million

WORLD WIDE ENERGY COMPANY

World Wide Energy is assessing the potential of deposits on its 4,960 acre lease in the Fort Kent area

of Alberta (Sec. 28, 761) for possible in situ recovery. The project entails drilling 14 wells on 160-

acre spacing to gain reservoir information. At present, one well using the huff-and-puff method is

producing 70 BPD of oil, by injecting 2,000 barrels of steam. Four new wells have been drilled in

1976 and are in production using the huff-and-puff method. WECO plans to add two new wells after

preliminary evaluation: company views result very encouraging.

Project Cost: Latest four wells drilled cost $500,000
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STATUS OF SYNFUELS PROJECTS/COAL (Italics denote changes since December 1376)

SYNTHETIC FUELS FROM COAL

*******************************************COMMERCIAL
PROJECT"********************************************

ANG COAL GASIFICATION PROJECT ANG Coal Gasification Co. and Michigan Wisconsin Pipe Line Co.

Four 250-MMCF per average day plants in west central North Dakota proposed. Initial plant will share

mine and other facilities with proposed (two 440-MW units) power station of Basin Electric. A first

phase 137 MMCF per stream day unit (125 MMCF per average day) is planned to be built by 1981, second

phase unit to quickly follow. North American Coal dedicated four billion tons of lignite reserves.

State awarded conditional right to 17,000 AFY from Lake Sakakawea. Lummus and Kaiser Engineers

assigned first plant. Filed application with the FPC 3/75, pending certification, initial proceedings

completed. Future progress uncertain due to failure of Congress to pass federal loan guarantee

legislation. Studying other alternative financing plans which may include additional project partici

pants. FPC granted on 1/13/77 ANG's motion to defer issuance of initial decision on non environmental

issues. Draft EIS by BuRec due spring 1977 .

Project Cost: Plant (137 MMCF/SD) $552 million

Mine (through 1981) $ 79 million

BURNHAM COAL GASIFICATION PROJECT El Paso Natural Gas Co.

Proposed commercial plant for pipeline quality gas in Four Corners area. Initial capacity of complex

proposed at 288 MMCFD. Sufficient coal dedicated to project to support 785 MMSCFD on Navajo Indian

Reservation in northwest New Mexico. Consolidation Coal to participate as mine operator and 50% coal

lessee. Application pendinq to Bureau of Reclamation for 28,250 AFY from Navajo Reservoir.

Decision on FPC application pending at El Paso's request. Final SIS issued
2/7,?

by Bureau of Reclama

tion. Coal and plant site leases under negotiation. See also separate heading under El Paso Natural

Gas Co.

Project Cost: Estimated at $1 billion

CIRCLE WEST PROJECT Burlington Northern

Proposed commercial plant for fertilizer and liquid fuels from coal. Studying feasibility of locating
on BN-owned Dreyer Brothers ranch near Circle, McCone County, Montana. Filed for 67,000 AFY from

Fort Peck Reservoir. Koppers and Kellogg presented preliminary engineering study to the Montana

Department of Natural Resources and Conservation 2/76 for a plant to produce 2,300 TPD fertilizer

grade liquid anhydrous NH3 plus 2.174 TPD fuel-grade methanol. Status - planning.

Project Cost: Undetermined

CITIES SERVICE GAS AND NORTHERN NATURAL GAS SNG from Coal

Proposed four 250 MMCFD coal gasification plants, pipeline quality gas. Peabody dedicated 500 million

tons Montana coal to project contingent on renegotiation of lease with Northern Cheyenne Indian

Nation. Location in Powder River basin area. Project under study.

Project Cost: Undetermined

COLUMBIA COAL GASIFICATION CORP. -- Medium-BTU Gas from Coal

Preliminary studies completed for 70 MMSCFD plant to produce 300 BTU/CF gas for Lukens Steel Co. in

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

Project Cost: Estimated at $114 million

CONSOLIDATED NATURAL GAS Medium-BTU Gas from Coal

CNG studing feasibility of plant to produce 230 to 330 MMSCFD of 300 BTU/CF gas from bituminous coal

in Ohio, West Virginia, or Pennsylvania. Considering Koppers-Totzek, Babcock and Wilcox, and Texaco

gasification processes. Status - planning.

Project Cost: Estimated at $120 million

CONSUMERS POWER CO. Medium-BTU Gas from Coal

Proposed facility to produce 188 MMSCFD of 300 BTU/CF gas from bituminous coal for the Karn generating
station (retrofit) units Nos. 3 and 4, located at Bay City, Michigan. Riley Stoker and Koppers-

Totzek gasification processes are being considered. Consumers has indicated that it will respond to

ERDA's RFP for a low/medium-BTU coal gasification demonstration plant.

Project Cost: Estimated at $178 million
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DUNN CENTER COAL GASIFICATION PROJECT Natural Gas Pipeline Company of America (a subsidiary of Peoples

Gas Co.)
A 250 MMCFD synthetic natural gas plant is proposed in Dunn County, North Dakota. NGPL obtained

lease rights in an area containing 2.1 billion tons of lignite from the Nokota Company. A water

permit application was denied in June, 1976 and new water permit application is being developed. The

mine-mouth Lurgi plant is expected to be in production in 1985. Lurgi and Fluor have completed Phase

I design activities. The Project's Environmental Assessment Report has been completed. The project

is included in the Regional Impact Statement for West-Central North Dakota being prepared by North

Dakota State and Federal agencies. AMAX has developed mine and reclamation plans. Status - Planning.

Project Cost: Estimated at $1 billion

EL PASC NATURAL GAS CO. SNG from Coal

El Paso has announced intentions of building four plants in North Dakota. Reserves of two billion

tons are under lease in Bowman, Stark, and Dunn counties. No construction schedule set. El Paso

recently withdrew an application for 71,800 AFY from Lake Sakakawea filed with the North Dakota State

Water Commission. Status - planning. See also separate heading under Burnham Coal Gasification

Project.

Project Cost: Undetermined

EXXON CORPORATION (Carter Oil) SNG from Coal

Carter Oil 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, Wyoming, in Campbell County. Also, Carter has an indus

trial water contract for 50,000 AFY from the Yellowtail Unit on the Big Horn River. Status - planning.

Project Cost: $400 to $500 million

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

These sponsors of the Kaiparowits Power Project announced 7/13/76 that in lieu of construcing a 3,000

MW electric generating station on coal properties held on the Kaiparowits Plateau in southern Utah a

coal gasification facility is contemplated. Sponsors have requested that rights to 102,000 AFY of

Colorado River water be reduced to 30,000 AFY and that the use be changed to include coal gasification,

liquefaction, or slurry transport. Sponsors hold leases on 450 million tons of coal. Status -

initial planning stage.

Project Cost: Undetermined

LOUSIANA MUNICIPAL POWER COMMISSION (LAMPCO) -- Low BTU Gas from Coal

LAMPCO proposes to construct a facility at Baldwin, Louisiana, to produce 78 MMSCFD of 140 BTU/CF gas

(115 MW) from bituminous coal and residual oil for power generation. Economic and engineering studies

incorporating the Texaco coal gasification process have been completed. Status - active.

Project Cost: Estimated at $62 million

L0W-3TU GASIFIERS FOR COMMERCIAL USE ERDA-Fossil Energy
Six groups have been selected by ERDA to negotiate cost-sharing contracts for the design, construction,

and operation of low-BTU coal gasifiers in response to a Program Opportunity Notice (PON-FE-4) 3/76.

The respondents are to select the process and design, fabricate, build and operate coal gasification

systems for a period of one to three years. The gasifiers would each process up to 200 tons of coal

per day to produce low-BTU gas for industrial, commerical, or institutional facilities.

Project Cost: Undetermined
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STATUS OF SYNFUELS PROJECTS/COAL (Italics denote changes since December 19?6)

PANHANDLE EASTERN PIPELINE CO. AND PEABODY COAL CO. SNG from Coal

Proposed is a commercial coal gasification plant of 270 MMCFD capacity. Lurgi gasification
methana-

tion processes will be used. The plant will be 15 miles northeast of Douglas, Wyoming. Peabody has

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

delivered to the plant site by railroad. Plant start-up is predicted for the 1980-81 period.

Bechtel and SERNCO are general and environmental contractors, respectively. SASOL has been retained

as consultant. The state has issued a 1974 appropriation to take water from the North Platte and

permit to construct a 26,000 acre-foot reservoir. Up to 5,000 AFY is approved from the existing

LaPrele reservoir which is to be rehabilitated by Panhandle. Panhandle and the City of Wichita,

Kansas, announced 12/3/76 joint plans to study the financial and technical feasibility of constructing

a coal gasification facility. Status - active.

Project Cost: Estimated at $1 billion

SASOL II ~ South African Coal, Oil and Gas Corp. Ltd.

Sasol II is a commercial project for the manufacture of 1.75 million TPY of Fischer-Tropsch products,

287,000 TPY tar products, 100,000 TPY ammonia, and 75,000 TPY sulfur. The plant will be built on the

eastern high veld of Transvaal. Estimated coal (low grade) consumption is 12 million ton per annum.

The facilities will include boiler house, Lurgi gasifiers, oxygen plant, Rectisol gas purification,

gas reformers, and refinery. Site preparation has started and major facilities have been ordered.

The hydrocarbon synthesis will use Sasol 's Synthol process. Contractor is Fluor Engineers. Completion

due in 1981.

Project Cost: $2 billion (including offsites and mine)

TEXACO, INC. SNG or Liquids from Coal

In 10/73, Texaco acquired rights to coal reserves estimated at two billion tons and certain water

rights from Reynolds Metals Co. The reserves are near Lake DeSmet, Wyoming, on some 37,000 acres.

Commercial plant employing either a gasification or liquefaction process could result. Green Construc

tion Co. of Des Moines, Iowa, has started on a multi -mi 11 ion-dollar water development system.

Completion expected in 1977. Morrison-Knudsen Co. will do an engineering study of
Texaco'

s coal,

land, and water holdings. In 6/75, Texaco announced that it contracted with Genge Resources, Inc.,
for collection of baseline environmental data and the preparation of an Environmental Impact Assess

ment. Status-planning.

Project Cost: Undetermined

TEXAS GAS TRANSMISSION CORP. AND STATE OF KENTUCKY SNG from Coal

Texas Gas acquired from Consolidated Coal Co. a half interest in an extensive block of coal reserves

in the Illinois basin area. The reserves are in two parcels. Approximately 3.5 trillion SCF of SNG

are recoverable from the reserve. Texas Gas and the State of Kentucky, through a joint venture, Ken-

Tex Energy Corp. propose a two phase program to develop a coal gasification complex to be located on

the Ohio River in western Kentucky: Phase I - 80 MMSCFD demonstration plant by 1980; Phase II - 250

MMSDFD commercial facility by 1983. Status -

planning continues.

Project Cost: Undetermined

TRANS-CANADA PIPELINES, INC. -- SNG from Coal

Trans-Canada has initiated a study to determine the feasibility of constructing a 250 MMCFD coal

gasification plant in western Canada using Lurgi technology. Plant location is to be based on

evaluation by Lurgi of representative samples from as many as four west Canadian coal fields. Due to

National Energy Board refusal of funding application, the project has been discontinued.

Project Cost: $3 million feasibility study plus down payments on critical capital equipment

UGI CORP. -- Methanol from Coal

UGI is planning to construct in Pennsylvania or Ohio a facility using the Texaco coal gasification

process to produce 2,500 TPD of methanol from 5,000 TPD of bituminous coal. The methanol is anti

cipated to be marketed as a utility/industrial fuel or as a chemical feedstock. Status - active.

Project Cost: Estimated at $300 million
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STATUS OF SYNFUELS PROJECTS/COAL (Italics denote changes since December 1976)

WESCO COAL GASIFICATION PROJECT Texas Eastern Transmission and Pacific Lighting Corp.

Proposed is a commercial plant to utilize Lurgi gasifiers to produce 250 MMCFD of pipeline quality

gas. Possible expansion to 1,000 MMCFD. Plant will be adjacent to coal reserves held by Utah Inter

national Inc., on the Navajo Indian Reservation in northwestern, New Mexico. Fluor Corp. did feasi

bility study and Battelle prepared the EIS. Approximately 9.6 million tons of coal per year, along

with sufficient water rights to operate the plant will be purchased from Utah International under

terms of a 25-year contract. Gas will be sold to the Pacific Lighting Service Corp. (75%) and Cities

Service Gas Co. (25%). Construction and mining permits granted by the New Mexico Air Quality Division

9/27/74 and the New Mexico Surfacemining Commission 7/25/74, respectively. FPC final decision

(opinion No. 728) rendered 4/21/75, amended 11/21/75 after rehearing (Docket No. CP73-211). Final

EIS issued by Bureau of Reclamation 1/14/76. On 11/1/76, Trans Western requested the FPC to extend

the time, by six months, to accept certification of project pending enactment of a federal loan

guarantee program. Status -

pending FPC certification and project financing.

Project Cost: $853 million

********************************[3M0NSTRATI0N, PILOT OR RESEARCH PROJECTS**********************************

ADL EXTRACTIVE COKING PROCESS DEVELOPMENT - ERDA (Fossil Energy) and Arthur D. Little, Inc.
The project consists of an experimental program at the bench-scale with a 20 to 40 pound extractive

coker at Foster-Wheeler, Livingston, N.J. Data will be provided for design of a pilot plant. Work is

to be conducted in conjunction with an experimental laboratory investigation at the Pittsburgh Energy
Research Center at Bruceton, Pennsylvania.

Project Cost: $0.57 million

AGGLOMERATING BURNER PROJECT ERDA(Fossil Energy) and Battelle Memorial Institute

A 25 TPD pilot plant is being built by Chemico at Battelle's West Jefferson, Ohio, laboratories to

investigate the Agglomerating Burner Process proposed and developed by Battelle under sponsorship of

Union Carbide Corp. The objective of the project is to develop a two-stage process using a self-

agglomerating fluidized-bed combustor as a means for producing synthesis gas by steam gasification of

coal. Status -

start-up underway.

Project Cost: $13 million

BCR FLUID BED GASIFIER ERDA (Fossil Energy) and Bituminous Coal Research, Inc.

A process development unit (PDU) is under initial shakedown tests at Bituminous Coal Research, Inc.,

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

gas.

Project Cost: $2.5 million

BI-GAS PROJECT ERDA(Fossil Energy), American Gas Association and Bituminous CoaT Research, Inc.

A 120 TPD pilot plant featuring the two-stage entrained bed, ash-slagging, process for gasifying coal

was designed and built by Stearns-Roger Corp. at Homer City, Pennsylvania. Phillips Petroleum Co. is

operating the plant. Coal, steam, and oxygen react at high temperatures and pressures to produce 3.4

MMSCFD SNG after methanation. Initial start-up operations, 8/76, were terminated due to mechanical

failure in the gasifier sections. Status - plant start-up continuing.

Project Cost: $34 (construction)
$7 to $8 million a year for operation

BURNHAM DEVELOPMENT GASIFIER PROJECT El Paso Natural Gas Co.

One Lurgi module is proposed for location at Burnham, New Mexico, to test low-BTU gasification of coal

fines, using various coals. Land reclamation and environmental studies are to proceed concurrently.

FPC has granted approval for inclusion of development costs in rate base. Project awaits final FPC

decision in commercial Burnham Project rate case.

Project Cost: Undetermined
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STATUS OF SYNFUELS PROJECTS/COAL {italics denote changes since December 19?6)

CATALYTIC COAL LIQUEFACTION Gulf Research and Development

In the CCL process, slurried coal plus hydrogen at 2,000-4,000 psi passes over a catalyst to yield two

to four barrels of low sulfur liquid fuel per ton, depending on type of coal charged. The process is

capable of converting lignite, subbituminous, or bituminous coal. Three pilot project plants are

currently in operation, the largest of which has a capacity of 1 TPD coal.

Project Cost: Undetermined

CENTRAL POWER & LIGHT PROJECT EPA, Public Service Co. of Oklahoma, Southwestern Electric Power, and West

Texas Utilities Co.

CP&L proposes to construct and test a plant to gasify various coals and oils found in southern Texas.

Purpose is to test low-BTU gas generated for use in electrical generation and possible replacement of

natural gas. EPA will provide, without cost, environmental assessment, engineering and design services,

and fuels for an 18-month test period. The three other utilities will share construction and operating

expenses with CP&L for the first six months. Start-up is planned for mid-1977 -

Project Cost: $7 million

CHEMICALS FROM COAL ERDA and Dow Chemical

Dow is conducting laboratory studies to define technology for use of coal liquefaction products to

produce aliphatic and aromatic compounds. Products from the COED, SRC, Synthoil, and H-Coal processes

are being characterized chemically and physically, including special analyses for trace elements.

Distillation, hydrocracking, hydrotreating, and steam coil cracking studies are being made.

Project Cost: $0.5 Million

CLEAN COKE PROJECT ERDA (Fossil Energy), U.S. Steel, and USS Engineers and Consultants, Inc.

U.S. Steel has built a 0.5 TPD process development unit which features coal carbonization in a fluidized

bed at 1,300-1,400 F, and non-catalytic hydrogenation at 825-925 F, and 3,000-4,000 psi. The feed

coal is divided into two portions. One goes to the carbonizer, producing a low-sulfur char, liquids,
and a hydrogen-rich gas, which is recycled to the fluidized-bed carbonizer. The char is pelletized

and the pellets are cured and calcined to produce a low-sulfur metallurgical coke and a hydrogen-rich

gas. The second portion of the coal is sent to a hydrogenation unit, where it is slurried with a

medium oil recycled from a liquid treatment section, and reacted with hydrogen from a gas treatment

section. No external hydrogen is required. PDU tests are scheduled for completion in 1977.

Project Cost: $3.5 million

C02 ACCEPTOR PROCESS ERDA (Fossil Energy), American Gas Association, and Conoco Coal Development Co.

Plant located at Rapid City, South Dakota, designed to produce 2 MMCFD of 375 BTU/SCF gas from 40 tons

of lignite and three tons of dolomite per day has been in operation since 1972. Process developed by
Consol. Ground coal is fed into the gasifier under pressure of 150 to 300 psi and heated to 1 ,560F

by steam. Dolomite, preheated to 1,900F, is introduced into the gasifier to chemically remove free

C02 from the produced gas stream by the exothermic C02 Acceptor reaction. Gas purification and packed

tube methanation units to start-up soon. Two North Dakota lignites and a Montana subbituminous coal

have been processed. To operate through 6/77.

Project Cost: Total program to date, $45 million

Recent ERDA contract, $6.6 million

C0GAS PROCESS DEVELOPMENT COGAS Development Co. (CDC) (Joint venture of Consolidated Natural Gas, FMC

Corp., Panhandle Eastern Pipeline, and Tennessee Gas Pipeline, plus optionees, Peoples Gas Light & Coke and

Northern Natural Gas)
Pilot plant facility has achieved successful test runs and is in the final stages of design data

development testing. The plant has a feed capacity equivalent to 100 tons of coal per day and is

operated at the National Coal Board (BCURA) Laboratories, Leatherhead, England. Future runs are

anticipated to be of longer duration and intended to optimize process variables. CDC will further

develop the COGAS process under the ERDA Demonstration Plant Program.

Project Cost: Undetermined
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STATUS OF SYNFUELS PROJECTS/COAL (Italics denote changes since December 1976)

CRESAP LIQUID FUELS PUNT ERDA (Fossil Energy) and Fluor Engineers & Constructors

Fluor has a contract to convert the former coal-to-gasoline pilot plant in Cresap, West Virginia, to a

multi-process test facility for coal liquefaction processes. The former program was terminated in

1970. In addition to procurement and construction services, Fluor will manage the overall program and

operate the plant. Plant conversion scheduled for completion by 1/77.

Project Cost: $45 million for four-year contract

DEMONSTRATION PLANT, CLEAN BOILER FUELS FROM COAL ERDA (Fossil Energy) and Coalcon (Union Carbide).

Industrial participants are: ARCO, Ashland, Mobil R&D Corp., DuPont, Reynolds Metals, Consolidated Gas,
State of Illinois, Northern Natural Gas, Ohio Power, Pacific Gas & Electric, and Electric Power Research

Institute

Coalcon was selected by ERDA 1/75 to design, construct, and operate a 2,600 TPD demonstration plant

using a hydrocarbonization process for producing 3,900 barrels per day of 17API liquid product and 22

MMCFD of SNG. The project is framed in four phases over eight years. The Coalcon plant is to be

located near New Athens, Illinois, on a 2,000-acre site, much of which has previously been strip mined

for coal . 0n_ 12/76 Chemical Construction Corp. wi thdrew participation in Coalcon. ERDA announced

12/76 that the Coalcon Project is under reevaluation and that the project may not advance past Phase

I-
-preliminary design - due to lack of design data processing agglomerating coals. Phase I engineering

to be completed by 6/77.

Project Cost: $440 million (ERDA will bear 100 percent of design costs and 50 percent of construction

and operation costs)

DEMONSTRATION PLANT, SYNTHETIC PIPELINE GAS FROM COAL ERDA (Fossil Energy) and Conoco Coal Development

(CCD - Joint venture of Consolidated Natural Gas Supply Co., El Paso Natural Gas Co., Natural Gas Pipeline

Co. of America, Pacific Gas and Electric Co., Panhandle Eastern Pipe Line Co., Tennessee Gas Pipeline Co.,

Texas Eastern Gas Transmission Corp., and Transcontinental Gas .PipeLine Corp.)
CCD was selected by ERDA, 6/25/76, for contract negotiations to design, construct, and operate a 3,800

TPD coal gasfication facility producing 59 MMSCFD of SNG. The plant, to contain four slagging Lurgi

gasifiers, is to be built in Noble County, Ohio. Ohio No. 9 coal has been selected for testing. The

proposed process is based on work sponsored by an American consortium lead by CCD and the British Gas

Corp. Design phase contracts being negotiated.

Project Cost: ERDA will bear 100 percent of design costs and 50 percent of construction and operation

costs

DEMONSTRATION PLANT, SYNTHETIC PIPELINE GAS FROM COAL -- ERDA (Fossil Energy) and Illinois Coal Gasification

Group (ICGG - Joint venture of Northern Illinois Coal Gas Co., Peoples Gas Light & Coke Co., Central

Illinois Light Co., Inc., Central Illinois Public Service Co., and North Shore Gas Co.)

ICGG was chosen by ERDA, 6/76, for contract negotiations to design, construct, and operate a 2,200 TPD

coal gasification facility producing 18 million scfd of SNG and 2,400 BPD of syncrude. The plant is

to use the COGAS process, integrating fluidized bed pryolysis as developed under Project COED, and

steam gasification of the char from pyrolysis. The COED process was developed by ERDA and FMC Corp.

The COGAS process char gasification step has been piloted in England. The development of the COGAS

process is supported by a consortium of American companies. The plant is to be built in Perry County,

Illinois, and is to process a blend of Herrin No. 6 and Harrisburg No. 5 coal and other coals. Design

phase contract being negotiated.

Project Cost: ERDA will bear 100 percent of design costs and 50 percent of construction and operation

costs

DEMONSTRATION PLANT, LOW-BTU GAS FROM COAL ERDA (Fossil Energy)

Fourteen firms have responded to ERDA's RFP for a low to medium-BTU coal gasification demonstration

plant. Three types of plants have been proposed: fuel gas for utility power generation (five respon

dents); large-scale industrial (four respondents); and small-scale industrial (five respondents) -

ERDA announced 1/77 selection of two proposals from the large-scale industrial category for contract

negotiations: (1) Ebasco Services, Ina./W.R. Grace <S Company - Texaco gasification process converting

1700 TPD for ammonia synthesis, Baskett, Kentucky; (2) City of Memphis, Tennessee, Division of Light,

Water, and Gas - U-Gas (IGT) process converting 2800 TPD for industrial customers in the Memphis area.

Proposals submitted in the remaining categories may be selected for contract negotiations.

Project Cost: Undetermined
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STATUS OF SYNFUELS PROJECTS/COAL (Italics denote changes since December 1976)

DEMONSTRATION PLANT PROGRAM TECHNICAL SUPPORT -- ERDA (Fossil Energy), U.S. Army Corps of Engineers, and

Ralph M. Parsons Co.

The Corps of Enginers, Huntsville, Alabama, is providing ERDA with engineering and technical services

for demonstration plant design and construction under an interagency agreement initiated in 1974.

Engineering support offered by Parsons under an agreement with ERDA initiated in 1972, include prepara

tion of concept coal commercial plant designs and technical evaluation of pilot plant performance.

Conceptual designs and economic evaluations of commercial -scale plants are being developed for the

COED process, and oil -gas process based on the SRC process, the Fischer-Tropsch process, and a combined

Coal-Oil-Gas (COG) process. Parsons, at its own expense, is developing a computerized process simula

tion program capable of estimating fixed capital investment, material and energy (utility) balances,

and potential profitability of various coal conversion complexes. The program will be available to

demonstration plant program participants.

Project Cost: Corps of Engineers - funded by individual tasks

Parsons - $3 million (current contract)

EXXON CATALYTIC GASIFICATION PROCESS DEVELOPMENT -- ERDA (Fossil Energy) and Exxon

A research and development program is underway in pilot units feeding up to one-fourth ton per day of

Illinois No. 6 coal. A catalyst is used to lower gasification temperature by 400F and bring the gas

phase to methane equilibrium, i.e., carry out methanation in the same reactor.

Project Cost: $2.4 million (current ERDA contract through 1977)

EXXON DONOR SOLVENT PROCESS ERDA (Fossil Energy). Exxon, and Electric

Power Research Institute

A three-phase program is underway to develop a coal liquefaction process with the first phase being
the operation of a 1 TPD pilot plant. A current operation is on high sulfur Illinois No. 6 coal. The

second phase is completion of preliminary design of a 250 TPD pilot plant which is sized to provide

data to allow scale-up directly to commercial size. A third (next) phase is detailed mechanical

design leading to construction of the 250 TPD unit.

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

FAST FLUID BED GASIFICATION ERDA (Fossil Energy) and Hydrocarbon Research, Inc.

HRI is to conduct laboratory tests and prepare preliminary design for a 9 TPD pilot plant to further

develop the Fast Fluid Bed (FFB) Gasification process. The FFB concept has been developed at the City
College of New York. The current program is for 34 months.

Project Cost: $4 million (current contract)

FLASH PYROLYSIS COAL CONVERSION -- ERDA (Fossil Energy) and Occidental Research Corporation

Occidental is to demonstrate its flash pyrolysis coal conversion process in a 3 TPD pilot plant at

LaVerne, California. The process, developed thus far entirely by Occidental, involves the rapid

pyrolysis of coal in an oxygen free atmosphere. Low pressures are used. Status - active.

Project Cost: ERDA contract for $3.8 million

GEGAS-0 PROJECT General Electric Co. and Electric Power Research Institute

G.E. is developing a 1 TPH, 23 atmosphere fixed bed gas producer at Schenectady, New York. Checkout

runs began 2/76. The unit is equipped to study gasification of highly caking fuels at reduced steam/

air ratios under clinkering conditions. Test results on a wide range of coals in a 50 pound per hour

atmopsheric gasifier provided many of the design bases. Coal extrusion feeding and tar balances are

to be developed on GEGAS-0. Plans are underway to ultimately have this facility supply gas to gas

cleaning, and gas combustion apparatus. The goal is to provide design bases for an integrated coal-

fired gas turbine combined cycle system. Low-8TU gas is produced. Status - active.

Project Cost: Undetermined
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STATUS OF SYNFUELS PROJECTS/COAL (Italics denote changes since December 1976)

H-COAL PROJECT ERDA (Fossil Energy), Hydrocarbon Research Inc., Ashland Synthetic Fuels, Inc., Conoco

Coal Development Co., Mobil R&D Co., Standard Oil Co. (Indiana), Commonwealth of Kentucky and Electric

Power Research Institute

A 600 TPD pilot plant to test commercial potential of the H-Coal liquefaction process is to be built

at Catlettsburgh, Kentucky. The plant will produce about 2,000 BPD of fuel oil (0.7 percent sulfur)

or syncrude. The three-phase project covers design, construction, and operation. Design activities

began in 1974. Plant construction is to begin 12/76 with start-up scheduled for 1978. Ashland and

HRI are the prime contractors. Ashland is currently preparing construction site.

Project Cost: Construction - ERDA $142 million

Industrial participants - $36 million

HIGH-BTU GASIFICATION PROCESS EVALUATION ERDA (Fossil Energy), American Gas Association, and C.F. Braun

& Co.

Braun is to provide technical evaluations of gasification processes currently being investigated and

develop conceptual designs of commercial -scale plants for four processes: C02 Acceptor, BI-GAS,

HYGAS, and Lurgi. Economic evaluations of these processes are completed. Status - ongoing.

Project Cost: Estimated at $5 million

HYDRANE PROCESS DEVELOPMENT ERDA (Fossil Energy) and Pittsburgh Energy Research Center

In the Hydrane process, pulverized coal is fed to the top of a two-zone reactor operated at 1,000 psig

and 1,650 F. The coal falls freely as a dilute phase through a hydrogen-rich gas containing some

methane from the lower zone. The resulting char falls to the lower zone where process hydrogen fluid-

izes and reacts with the char to make additional methane. The Hydrane process is capable of producing

a gas containing over 70 percent methane, thus, reducing subsequent catalytic methanation requirements.

A second-generation process is in the engineering design stage. A 10 TPD process development unit is

planned.

Project Cost: Estimated at $1.5 million

HYDROGEN FROM COAL ERDA (Fossil Energy)
Two proposals are being considered by ERDA for the design, construction, and operation of an integrated

facility to produce hydrogen from the gasification of coal in response to a Program Opportunity
Notice (PON FE-6) distributed 6/76. The PON requested proposals for a facility requiring no less than

200 tons of coal per day, an amount that could produce some 30 TP0 of hydrogen. The total coal

gasification system must produce hydrogen of at least 95 percent purity to be used in an industrial

process.

Project Cost: Undetermined

HYGAS PROJECT ERDA (Fossil Energy), American Gas Association, and Institute of Gas Technology
The HYGAS pilot plant has been operating at IGT, Chicago, Illinois, since 1973. The plant design

capacity is 75 TPD, producing 1.5 million SCFD of pipeline gas. The process reacts steam and hydrogen

with coal at about 68 Atm and 1,200F. Hydrogen is currently produced by the steam/oxygen carbon

reaction, using char. The process was demonstrated with Montana lignite in 1975, and with Illinois

bituminous caking coal in 1976. The plant is beginning runs with Montana, Rosebud, subbituminous

coal. Additional bituminous runs are planned before scheduled program termination 7/77. ERDA requested

2/77 bids to prepare a conceptual commercial design for the HI-GAS process.

Project Cost: $8.2 million (current operating contract)

KILNGAS PROJECT Allis-Chalmers. Industrial participants are: Consumers Power Co., Central Illinois

Public Service Co., Illinois Power Co., Iowa Power, Monongahela Power Co., Ohio Edison Co., Potomac Edison

Co., Public Service Indiana, Public Service Co. of Oklahoma, Union Electric Co., and West Penn Power Co.

Allis-Chalmers has reached agreement in principle on a program with participating utilities under

which it will complete engineering work on a proprietary coal gasification process referred to as

"Kilngas"

which is based on its extensive commercial experience in rotary kiln, high temperature,

minerals processing. Development is to continue with a 48 TPD pilot plant at Oak Creek, Wisconsin. A

larger unit, 1,000 to 2,000 TPD, is proposed.

Project Cost: Undetermined
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STATUS OF SYNFUELS PROJECTS/COAL (Italics denote changes since December 1976)

KOPPERS-TOTZEK PRESSURIZED GASIFIER DEVELOPMENT Shell International Petroleum Co. and Krupp-Koppers GmbH

Shell is undertaking a joint development with Krupp-Koppers of a pressurized, single stage version of

the Kopper-Totzek coal gasifier. It is planned to construct a 150 TPD, 500 psi pilot plant in Hamburg,

West Germany. Completion of the plant is scheduled during 1977 followed by two to three years opera

tion. A significant part of the new development will be the entrained coal gasification under consider

ably elevated pressures. The plant will be built at the German Shell oil refinery works in Hamburg-

Harburg. The pilot plant is engineered and erected by Krupp-Koppers which also will furnish operational

assistance.

Project Cost: Estimated at $25 million

LIGNITE UPGRADING PROJECT Stanford Research Institute

A 400 pound per hour pilot plant constructed at SRI. Design is based on previous bench-scale test

results at SRI of a process which dries lignite to about two percent moisture, removes ash material,

and leaves a product which is not dusty or friable and will not absorb water. It is not pyrpphoric

and contains about 13,000 BTU per pound. Tests to date have been run usinq Indianhead Mine lignite

(North Dakota). Status operational.

Project Cost: Estimated at $500,000

LIQUID PHASE METHANATI0N ERDA (Fossil Energy), American Gas Association and Chem Systems, Inc.

A skid mounted Liquid Phase Methanation (LPM) process development unit, developed by Chem Systems, and

constructed by Davy Powergas, is to be installed at the HYGAS coal gasification pilot plant for

evaluation. The unit has a capacity of 2 MMSCFD of synthesis gas feed. A process variant, designated

LPM/S, which combines the methanation and water-gas shift reactions in the same reactor, was success

fully demonstrated in a PDU.

Project Cost: $2.2 million to Chem Systems (current ERDA contract)

LOW-BTU COMBINED CYCLE -- ERDA (Fossil Energy), Foster-Wheeler, Northern States Power, and Pittsburgh &

Midway Coal Mining Co.

Foster-Wheeler is to design and prepare construction bids for a low-BTU coal gasification pilot plant

under Phase II of the four phase program. Phases III and IV will include construction and operation.

The pilot unit, to be constructed at Northern States Lawrence Station, Sioux Falls, South Dakota, is

to use an air blown version of the BI-GAS coal gasifier. The unit is to produce 125 to 150 BTU/CF gas

to fire a 34 MW combined cycle power generating unit. Construction schedule not set. Status - design

and engineering underway.

Project Cost: $60 million (ERDA)
$30 million (Industry)

LOW-BTU COMBINED CYCLE ERDA (Fossil Energy), Westinghouse Electric, Public Service Co. of Indiana,
Bechtel Corp., Amax Coal Co., and Peabody Coal Co.

Westinghouse is currently operating a 12 TPD PDU at Waltz Mill, Pennsylvania, to prove the two-stage

fluid bed gasification process. Planned is a 120 TPD combined-cycle pilot plant at Public Service'Co.

of Indiana's Dresser Station, Terre Haute, Indiana. A firm schedule for scale-up has not been announc

ed. Recently, two 160 hour PDU runs processing Pittsburg seam coal were reported.

Project Cost: $30 million

LCMVUS COAL LIDUESACTION DEVELOPMENT ERDA (Fossil Energy) and Lummus Co.

Lummus is to continue development at bench scale (50 Ib/hr.) of its catalytic coal liquefaction vrocess.

Boiler fuels and transportation grade stock are to be produced. Lummus will also provide a preliminary

engineering design, of a pilot-scale facility.

Project Cost: 34. 7
"illion (2.5 year contract)
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STATUS OF SYNFUELS PROJECTS/COAL (Italics denote changes since December 19?6)

LURGI SLAGGING GASIFIER TEST - Continental Oil and 13 Other U.S. Companies

Sponsors are operating a demonstration plant for coal gasification at BGC's facilities, Westfield,

Scotland. The three year test program will involve the modification of a Lurgi gasifier for operation

under slagging conditions. Conoco is coordinating project and BGC is project operator. This slagging

process was tested on a pilot plant scale during the 1962-64 period by BGC. Advantages claimed for

this modification are lower steam consumption, higher throughput, and higher thermal efficiency. Two

seven-day runs successful with additional runs in progress. Conoco is to further develop the modified

Lurgi under ERDA's Demonstration Plant Program -see elsewhere in this listing for details.

Project Cost: Estimated $10 million

MOLTEN SALT PROCESS DEVELOPMENT ~ ERDA (Fossil Energy) and Rockwell International

Rockwell to design, build and operate a 1 TPH PDU to test molten sodium carbonate process for low-BTU

gas production for power generation. The system will operate at 1,800F and 20 ATM and will include a

salt regeneration unit. The PDU will be located at Atomics International's field laboratory at Santa

Susana, California. Forty-two month program to obtain scale up data and investigate air pollution

emission control characteristics.

Project Cost: $9.7 million (current contract)

OAK RIDGE NATIONAL LABORATORY ERDA (Fossil Energy)
ORNL is conducting hydroliquefaction bench-scale studies with a continuous 10 pound per hour fluid bed

reactor to determine optimum reactor design and reaction conditions. Other projects include: catalyst

development, petrographic studies, and laboratory support to Lawrence Livermore Laboratory's under

ground coal gasification project.

Project Cost: Undetermined

PLASMA ARC TORCH PROCESS DEVELOPMENT Swindell -Dresser Co. and Technology Application Service Corp.

This is a program to develop the Plasma Arc Torch process on a subcommercial scale. Process would

involve passing coal in a gas such as argon or hydrogen, in an anaerobic environment, through an

electric arc, which would generate a plasma flame 15,000F-100,000F, instantaneously gasifying the

coal. Swindell -Dressier Co. is contacting several electric and gas utility companies about develop
ment of the project.

Project Cost: Undetermined

POWERTON PROJECT Commonwealth Edison, Electric Power Research Institute, ERDA (Fossil Energy), State of

Illinois, and Fluor Engineers and Constructors

Commonwealth Edison, project manager, is to build and operate a combined -cycle low-BTU gas coal gasi

fication system at its Powerton Station near Pekin, Illinois. Two Lurgi units will gasify about 600

TPD of coal, producing 120 BTU/SCF gas for a 25 to 30 MW generator. Fluor Corp. and General Electric

are to provide engineering. Construction is to begin by early 1977 with start-up scheduled for 1978.

Project Cost: Estimated at $167 million

ROCKETDYNE PROCESS DEVELOPMENT ERDA (Fossil Energy) and Rockwell International (Rocketdyne Division)

Rockwell to develop coal liquefaction process involving hydrogenation using the Rocketdyne process.

Technique involves mixing and conditioning of two streams, coal and hydrogen, almost instantaneously.

Conversion process forms light hydrocarbon liquids and gases and prevents breakdown of larger, complex

molecules. Project to consist of low flow testing followed by design and fabrication of large-scale

reactor for demonstration purposes. Rocketdyne process originally developed for propellent injection

in liquid fuel rocket engines.

Project Cost: Estimated at $1 million

SLAGGING GASIFIER DEVELOPMENT ERDA (Fossil Energy) and Grand Forks Energy Research Center

The GFERC has recently reactivated pilot plant studies in a slagging-fixed bed coal gasifier. The

gasifier was designed and operated from 1958 to 1965 under the Bureau of Mines. The pilot plant has

a capacity of 1 TPH. Successful operation has been achieved in several tests completed with lignite.

Other coals are to be processed.

Project Cost: Undetermined
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SOLUTION-HYDROGASIFICATION PROCESS DEVELOPMENT Stone and Webster Engineering Corp. and General Atomic

Co.

This is a process evaluation of a joint program to use GA's HTGC nuclear reactor to provide heat for

S&W's solution-hydrogasification coal conversion process. Two-year R&D program to be managed by S&W.

Industry support being sought.

Project Cost: Estimated at $650,000

SOLVENT REFINED COAL PILOT PLANT ERDA (Fossil Energy)
The SRC pilot plant at Ft. Lewis, Washington, processes 50 TPD of coal to produce 30 TPD of solvent

refined coal (deminerali zed/low sulfur extract). Dissolver conditions are 1,500 psi and 850F under

H2 atmosphere. The process has been developed by P&M from bench-scale. The pilot plant was designed

and constructed by Stearns-Rogers and Rust Engineering, respectively. Operational since 1975.

Testing to continue through 1978. Southern Company Services has contracted to make combustion tests

on SRC in a 22 MW station operated by Georgia Power Co. Tests are scheduled for 3/77.

Project Cost: $20 million (construction)
$13 million per year (Operation)
$35 (current ERDA contract)

SOLVENT REFINING OF COAL Commonwealth of Kentucky and Wheellabrator-Frye

The Commonwealth of Kentucky has entered into an agreement with Wheelabrator-Frye for the engineering

and design work for the facilities to demonstrate SRC-I (Solid Product) technology. The project is

expected to take 18 months. The decision as to construction, operation, and financing of the demonstra

tion plant will be made at the conclusion of this work.

Project Cost: $5 million (current contract)

SOLVENT REFINING OF COAL Electric Power Research Institute, ERDA (Fossil Energy), and Southern Company
Services, Inc.

A SRC pilot plant is operating on the site of Southern Electric Generating Co.'s E.C. Gaston Steam

Plant near Wilsonville, Alabama. It was designed, built, and operated by Catalytic, Inc. The process

dissolves coal under pressure in the presence of a small quantity of hydrogen. Through the use of

filters ash content is reduced to a maximum of 0.16 percent; sulfur to a maximum of 0.96 percent.

Plant capacity is 6 TPD. The product is a clean solid fuel containing approximately 70 percent of the

carbon in the original coal and having a heating value of approximately 16,000 BTU per pound. A 75-

day continuous run has been completed. Under a current ERDA-sponsored contract, data from both the

Wilsonville, and Ft. Lewis, Washington, SRC plants are to be correlated.

Project Cost: Estimated project cost through 1972, 19.4 million

Operations through 1977 are being jointly funded by EPRI and ERDA.

STEAM-IRON PROJECT -- ERDA (Fossil Energy), American Gas Association, and Institute of Gas Technology
A 50 TPD steam-iron/hydrogen-from-coal pilot plant is located at the HYGAS pilot plant site in Chicago.

The project objective is to investigate the steam-iron process as a source of hydrogen for the HYGAS

process. Other applications are foreseen. The two-stage process reacts a reducing gas (produced by
steam/oxygen char gasification) containing carbon monoxide and hydrogen with iron oxide followed by
re-oxidation of the iron with steam producing a hydrogen stream. Efforts to develop an agglomerating
ash char gasification system are also underway. Status -

start-up

Project Cost: Estimated at $19 million

$9.2 million (Current operating contract)

SYNTHANE PROJECT ERDA (Fossil Energy) and Pittsburgh Energy Research Center

This process, developed by the Bureau of Mines, uses a steam-oxygen, fluid-bed gasifier to produce a

pipeline-quality gas from coal. Pilot plant (72 TPD) is being started up, at Bruceton, Pennsylvania.

Plant includes gas purification and methanation units. ERDA has contracted with the Lummus Co. to

operate plant from 8/76 to 9/78. Start-up operations are continuing.

Project Cost: C-E Lummus operations $26.7 million

Total cost estimated $45 million
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SYNTHOIL PROJECT ERDA (Fossil Energy), Pittsburgh Energy Research Center, Foster-Wheeler, and Bethlehem

Steel Co.

Foster-Wheeler is to design and manage construction of a 10 TPD coal liquefaction PDU using the Synth-

oil process developed at PERC. The coal is converted catalytically slurried with process derived oil,

to produce synthetic crude. The scaled-up plant will be located at Bruceton, Pennsylvania. PERC is

monitoring laboratory research on various aspects of the Synthoil process being conducted by Sandia

and Argonne National Laboratories. Research being conducted at Exxon Research and Engineering and

Battelle Memorial Institute is being monitored by the Morgantown Energy Research Center in West Virginia

Start-up is expected in late 1977.

Project Cost: $26 Million (current contract)

TWO-STAGE ENTRAINED GASIFICATION SYSTEM - ERDA (Fossil Energy), Electric Power Research Institute, and

Combustion Engineering
This is a four-year, three-phase program to demonstrate the CE two-stage entrainment gasification

system to produce a low-BTU gas from coal. A 5 TPH pilot plant will be designed, constructed, and

operated by CE at Windsor, Connecticut. Determination of investment and operating costs for a commer

cial scale plant will follow under the final project phase. Plant design is underway and is to be

operational by 1978.

Project Cost: Estimated at $20 million

U-GAS PROJECT -- Institute of Gas Technology and Ralph M. Parsons Company
Parsons will engineer and design a demonstration gasifier to fuel a 50 to 100 MW power generation

plant. Industry and government financing is being sought. Process reacts crushed coal with air and

steam in a single-stage fluidized-bed gasifier at pressure of about 300 psig. Produced gas has a

heating value of 140 BTU/SCF. Sulfur and particulates are removed from the raw gas in a high tempera

ture cleanup system. City of Memphis, Tennessee, proposes demonstration of this process under the

ERDA Demonstration Plant Program.

Project Cost: Undetermined

UNIVERSITY OF NORTH DAKOTA -- ERDA (Fossil Energy)
A process development unit of approximately 50 pounds per hour capacity will be used for the solvent

refining of lignite. Data generated in autoclave experiments and bench-scale tests were used to

design the PDU. PDU tests are underway.

Project Cost: $3.4 million (five-year contract)

UNIVERSITY OF UTAH ERDA (Fossil Energy)
The University of Utah under a four-year contract will conduct process evaluations, catalytic lique

faction studies, and evaluation of coal conversion products.

Project Cost: $2.6 million (current contract)

UNDERGROUND COAL GASIFICATION, CANADA Alberta Research Council plus 12 industry participants

ARC began in situ coal gasification tests 7/76 at a site approximately 70 miles southeast of Edmonton,

Alberta, at the Monalta Coal, Ltd. mine. Status - field tests underway.

Project Cost: $0.6 million

UNDERGROUND COAL GASIFICATION ERDA (Fossil Energy), Laramie Energy Research Center and Rocky Mountain

Energy Co.

The linked vertical well process being developed at Hanna, Wyoming has completed the second phase of

experimentation (air blown). The process is directed at the gasification of coal seams between 15 and

50 feet thick. This involves the linkage of well bores by reverse combustion followed by gasification

by forward combustion. Hanna II experiment (four well pattern) was completed 7/76 during which 175

BTU/SCF gas was being produced at rate of 8.5 MMSCFD. A three well experiment (Hanna III) is to begin

in June or July, 1977, to test effects on groundwater as well as other environmental considerations.

Project Cost: $2.7 million, FY 1976

$3.0 million, FY 1977
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UNDERGROUND COAL GASIFICATION ERDA (Fossil Energy) and Lawrence Livermore Laboratories

The LLL packed bed process is being developed for the gasification of coal seams greater than 50 feet

thick and at a depths greater than 500 feet. Chemical explosives are used to fracture the reaction

zone. Gas collection is from the bottom of the reaction zone with oxygen/steam injected towards the

top to sustain combustion and gasification. A preliminary fracture and air gasification test has been

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

Project Cost: $3.5 million, FY 1976

$2.7 million, FY 1977

*

UNDERGROUND COAL GASIFICATION ERDA (Fossil Energy), Morgantown Energy Research Center, Consolidation

Coal , and Conoco

The project is designed to assess the potential value of underground coal gasification in thin eastern

coal beds. Project site will be near Pricetown, West Virginia. The process will use directional

drilling techniques to place parallel, horizontal, holes through the coal bed. Air will be injected

to sustain gasification and partial combustion. The project will cover preparation, field testing,

and technical, environmental and social evaluation. Status -

planning underway.

Project Cost: $1.0 million, FY 1976; $1.0 million, FY 1977
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MARCH 8, DENVER, COLORADO, MEETING PLACE TO BE ANNOUNCED AT LATER DATE The Denver Coal Club Meeting
for March will feature Mr. Charles Rich, U.S. Bureau of Mines, Denver, Colorado. His subject will be

underground mining of thick coal seams. For reservations call Wanda Reh (303)573-8641.

MARCH 8-10, ATLANTA, GEORGIA, AT THE HILTON, HYATT REGENCY AND MARRIOTT HOTELS The 106th AIME Annual

Meeting. The program includes:

Special Session on Alternate Fossil Energy Sources - Economics and Mining
J.S. Correntino, U.S. Bureau of Mines, "Extent of Alternate Fossil Resources - Western

U.S."

G. Aiken, Kaiser Engineers, "Surface Mining of Alternate Fossil Energy
Resources"

J.C. Haspert, Consultant, "Underground Mining - Technology and
Limitations"

Special Session on Alternate Fossil Energy Sources - Recovery Processes

D.A. Redford, Alberta Research Council, "In Situ Recovery Processes for Heavy Oils and Oil
Sands"

A. Sass and R.E. Lumpkin, Occidental Research Corp., "In Situ Processing of Oil
Shale"

W.J. Baral and C.P. Reeg, Union Oil, "Oil Shale Retort
Processing"

P.R. Wieber and A. P. Sikri, ERDA, "Development of In Situ Process for Energy and Fuels from
Coal"

Special Session on Clean Power from Coal - An EPRI Perspective

R.E. Balzhiser, EPRI, "National Needs for Fossil Fuel Power from a Utility Point of
View"

G.R. Hill, EPRI, "Coal Fueled Power Plants - The Interior
Solution"

R.A. Loth, EPRI, "Conversion of Coal to Clean Gaseous and Liquid Fuels and Their Use in Power
Plants"

A. P. Fickett, EPRI, "Fuel Cell Power Conversion Based on Coal-Derived
Fuels"

Session on Utilization I - Coal for Synthetic Fuels

o W.G. Wilson, ERDA, "Siting Synthetic Fuel
Plants"

J.P, Matoney, Kaiser Engineers, "Size Preparation of Coal for Synthetic Fuel
Processes"

t C. Hoertz, Ashland Oil Co., "Coal Liquefaction: Present Status and Future
Potential"

D.D. Fischer, et al, ERDA, "An Energy Balance for the Second Underground Coal Gasification Experiment,

Hanna,
Wyoming"

MARCH 9-10, DALLAS, TEXAS, AT THE HILTON INN The 17th Annual Institute on Petroleum Exploration and

Economics, sponsored by the International Oil and Gas Educational Center and the University of Texas

at Dallas. The program includes:

t J.D. Moody, Moody-Robertson Consultants, "Perspectives on Energy
Problems"

Wayne E. Glenn, Continental Oil Company, "Policy Requirements for the Energy
Industry"

t James D. Westfield, Development Sciences, Inc., "Net Energy Analysis and Fuel Mix Decision
Making"

MARCH 9-11, OAK RIDGE, TENNESSEE, AT OAK RIDGE NATIONAL LABORATORY Two workshops on Exposure to Poly-

nuclear Aromatic Hydrocarbons in Coal Conversion Processes:

I. Medical Surveillance

II. Industrial Experiences, Personnel Protection, and Monitoring
For more information, contact T.A. Lincoln, M.D., Health Division, Oak Ridge National Laboratory, P.O.

Box X, Oak Ridge, TN 37830.

MARCH 14-16, WASHINGTON, D.C., AT THE SHERATON PARK HOTEL The 4th Energy Technology Conference, sponsored

by Government Institutes, Inc. The advance program includes:

Monday, March 14

Session A - Energy and Reality
t Welcome by Eric H. Willis, ERDA

0 Herbert H. Woodson, University of Texas, "Confronting
Reality"

Session B - Industry
0 Henry Linden, IGT, "Developing New

Technologies"

0 Edward E. Hood, Jr., General Electric, "Implementing New
Technology"

Session C - Government and New Technology
0 George Busby Governor of the State of Georgia,

"States'

Perspective on
Energy"

0 Donald Smith, FPC, "Regulating New
Technology"

0 Roger LeGassie, ERDA, "Planning for New
Technology"

Session D - Gas and Oil

0 L.H. Sutherland, ENSERCH Corp., "Gas
Technology"

0 L.W. Welch, Jr., Exxon, "Oil
Technology"

Tuesday, March 15

Session E - Solar

0 Robert Hirsch, ERDA, "ERDA's Solar
Program"

0 Sheldon Butt, Solar Energy Industries Association, "Solar Industry: Status Report and
Forecast"

Session F - Coal

0 Joseph W. Mullan, NCA,
"Coal"
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0 Eric C. Reichl, Conoco Coal Development Company, "Coal Technology: Industry
Views"

0 George R. Hill, EPRI, "Coal Technology: Users
Viewpoint"

Session G - Nuclear

0 E.E. Kintner, ERDA, "Fusion: Progress Report and
Forecast"

0 Milton Levenson, EPRI, "Fission: Progress Report and
Forecast"

Session H - Conservation Technology
0 Maxine Savitz, ERDA, "Conservation in Buildings and Community

Systems"

0 Edward Sherry, Air Products & Chemicals, Inc., "Economics of Energy Conservation in
Industry"

0 Douglas Harvey, ERDA, "ERDA's Industrial Conservation Technology
Program"

Special Session - Energy Users Forum

0 Frank G. Feeley, Olin Corp., "Energy Conversion Problems from the Industrial Users
Viewpoint"

0 Richard B. Pool, Kaiser Corp., "Application of Technology to Industrial Processes for Energy
Conversion"

0 Jay Kennedy, Electricity Consumers Resources Council, "Energy User Organizations and Their
Roles"

Wednesday, March 16

Special Session - Procurement Initiatives at ERDA

0 M.J. Tashjian, ERDA, "Trends in Procurement,
ERDA"

0 Leonard Rawicz, ERDA, "Cooperative Agreements with
Industry"

0 Bert Roth, ERDA, "ERDA's Cost-Sharing
Program"

Special Session - Biomass and Municipal Wastes to Energy
0 Helmut Schultz, Columbia University, "Analysis of Technologies for Converting Municipal Wastes to
Energy"

0 Donald L. Wise, Dynatech R/D, "Biomass: Progress and
Plans"

Plenary Session - Future Prospectus for Energy Technology
0 Moderator - Richard F. Hill, FPC

0 Panelists - Mike McCormack, U.S. House of Representatives

John S. Foster, TRW, Inc.

Llewellyn King, Energy Daily

MARCH 14-17, CHICAGO, ILLINOIS, AT THE INSTITUTE OF GAS TECHNOLOGY A symposium entitled "SNG Process

Selection and Project
Management."

Topics will include:

0 Analysis of Process Alternatives

0 Process Licensing
0 Site Selection

0 Dealing with Local Regulating Agencies

0 Selection of An Engineering Constructor

0 Insurance

0 Planning for Plant Safety and Environmental Protection

0 Equipment Procurement

0 Project Scheduling and Cost Forecasting

MARCH 14-18, SAN FRANCISCO, CALIFORNIA, AT THE SAN FRANCISCO HILTON The meeting of the Technical

Practices Committee No. T-12A (Coal Conversion and Utilization) of the National Association of Corrosion

Engineers.

March 15

0 "Corrosion Engineering Design Interface for Coal
Processing"

W.J. Lochmann, The Ralph M. Parsons Company
0 "Alloy Selection for Coal Gasification Quench

Systems"

S. Bhattacharyya, I IT Research Institute

0 "Metallic Corrosion in Coal Gasification Pilot
Plants"

V.L. Hill, I IT Research Institute

0 "High Temperature Corrosion of Stainless Steels in Coal Gasification
Environments"

R.A. Perkins, Lockheed Missies and Space Company
0 "The Corrosion of Alloys in a Coal Combustion Atmosphere at Temperatures Above

805C"

H.F. Wigton, Combustion Power Company
0 "High Temperature Erosion/Oxidation in Turbine-Like

Environments"

J. A. Goebel
,
Pratt and Whitney Aircraft

MARCH 18-20, NEW ORLEANS, LOUISIANA, AT THE RIVERGATE CONVENTION CENTER An ACS Short Course entitled

"Cleaner Fuels from
Coals."

This course will provide general exposure to coal conversion chemistry

and processes. To obtain more information call the ACS Department of Educational Activities at

(202)872-4508.
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MARCH 20-24, HOUSTON, TEXAS, AT THE ASTROHALL - The 83rd National Meeting of AIChE and the 9th Petro

chemical and Refining Exposition. The program includes:

Symposium on Heat Transfer Problems in Coal Gasification

0 Stanley Kaper, et al, Dravo Corp., "Heat Transfer Problems in Coal Conversion
Processes"

0 W.E. Genetti and M.T. Kratovil, Montana State University, "Heat Transfer from Helical Finned Tubes

in a Fluidized
Bed"

0 R.L. Musselman, et al , "Montana State University, "Analysis of a New Concept for a High Temperature

Direct Coal-Fired Falling Particle Air Pre-Heater for MHD Power
Generation"

0 D. Gidaspow, IGT, "Mathematical Modeling of Underground Coal
Gasification"

0 O.J. Hahn and T.C. Powell, University of Kentucky, "Heat Transfer Limitations for Underground

Gasification of Thin Coal
Seams"

Symposium on Synfuels

0 A.M. Robin, Texaco, Inc., "The Production of Synthesis Gas from Coal Liquefaction
Residues"

0 Herman Woebcke, Stone and Webster, "Reaction of Hydrogen with Coal Derived
Liquids"

0 Meyer Steinbergy and V.D. Dang, Brookhaven National Laboratory, "Use of Controlled Thermonuclear

Reactor Fusion Power for the Production of Synthetic Methanol Fuel from Air and
Water"

Symposium on the State-of-the-Art and Future Research Needs in Fluid-Solid Noncatalytic Reactions

0 C.Y. Wen and S. Dutta, West Virginia University, "Solid/Gas Reactions in Coal Conversion
Processes"

Technical Sessions

0 Douglas Elliot, McDermott Hudson Engineering, "Alternate Energy Sources in Process
Technology"

0 R.F. Anderson, UOP,
"Synfuels"

0 G.C. April, University of Alabama, "Pyrolytic Cracking of
Hydrocarbons"

MARCH 21-24, NEW ORLEANS, LOUISIANA, AT THE HYATT REGENCY The 173rd National Meeting of the American

Chemical Society. The program of the Divsion of Fuel Chemistry includes:

Monday, March 21

Symposium on Coal Gasification Kinetics

0 O.P. Mahajan, "Reactivities of Heat-Treated Coals in
Steam"

0 O.P. Mahajan, "Catalysis of Char Gasification by
Minerals"

0 P.L. Walker, Jr., "Unification of Coal Char Gasification
Reactions"

0 R.T. Yang, "The Reactivity of Coal Chars with C02 at 1 ,110-1

0 J.L. Johnson, "Kinetics of Initial Coal Hydrogasification
Stages"

0 S.P. Chauhan, "A Novel Approach to Gasification of Coal Using Chemically Incorporated
Catalysts"

0 A.H. Pulsifer, "Gasification of a German Bituminous Coal with H20, H2, and H20-H2
Mixtures"

0 K.H. Van Heek, "Steam Gasification of Coal in An Internally-Heated Fluidized
Bed"

0 L.D. Smoot, "Mixing and Reaction of Pulverized Coal in An Entrained
Gasifier"

0 R.L. Coates, "Kinetic Data from A High Temperature Entrained Flow
Gasifier"

Tuesday, March 22

0 P.H. Westmoreland, "Pyrolysis of Large Coal Blocks: Implications of Heat and Mass Transport Effects

for In Situ
Gasification"

0 N. Nsakala, "Characteristics of Chars Produced by Pyrolysis Following Rapid Heating of Pulverized
Coal"

0 J.B. Howard, "Coal Pyrolysis Kinetics and Product
Compositions"

0 M.J. Antal , "Recent Progress in Kinetic Models for Coal
Pyrolysis"

0 J.D. Freihuat, "The Combined Influence of Chemical and Physical Factors Upon Coal Particle Temperature

Profiles During Rapid Heating
Pyrolysis"

Symposium on Gasification of Coal to Produce Low-BTU Gas

0 E.D. Woodmansee, "Gasification of a Highly Caking Coal in GEGAS Pressurized Gas
Producer"

0 C.A. Trilling, "Mass and Heat Balance for Coal Gasification by Atomic International's Molten Salt

Gasification
Process"

0 P.J. Margaritis, "Operation of the Westinghouse Coal Gasification Process Development Unit with

Pittsburgh Seam
Coal"

Wednesday, March 23
'

Symposium on Desulfurization of Coal and Coal Char

0 G.J.W. Kor, "Desulfurization and Sulfidation of Coal and Coal Char, Part I: Desulfurization of

Coal and Coal Char at Various Temperatures and
Pressures"

0 G.J.W. Kor, "Desulfurization and Sulfidation of Coal and Coal Char, Part II: Sulfidation of Coal

Char and Synthetic
Chars"

0 T.F. Johnson, "Fluid-Bed Carbonization/Desulfurization of Illinois Coal by the Clean Coke Process:

PDU
Studies"

0 O.K. Fleming, "Hydrodesulfurization of
Coals"

0 G.B. Haldipur, "Desulfurization of Coal in A Fluidized Bed
Reactor"

0 P.H. Howard, "Chemical Comminution: A Process for Liberating the Mineral Matter from
Coal"

0 R.A. Meyers, "Applicability of the Meyers Process for Desulfurization of U.S. Coal, A Survey of

35
Coals"
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0 R.A. Meyers, "A Process Development Plant for Testing of the Meyers
Process"

0 S.S. Sareen, "Sulfur Removal from Coals: Ammonia/Oxygen
System"

0 S. Friedman, "Oxidative Desulfurization of
Coals"

0 H.H. Murray, "Magnetic Desulfurization of Some Illinois Basin
Coals"

0 C.J. Lin, "Desulfurization of Coals by High-Intensity High-Gradient Magnetic Separation: Conceptual

Process Design and Cost
Estimation"

0 D.C. Wilson, "Dry Table - Pyrite Removal from
Coal"

Thursday, March 24

Symposium on Chemicals from Coal

0 M.K. Zaman Khan, "Catalytic Synthesis of Light Hydrocarbons from CO and H2 Mixtures Over Iron,

Cobalt, Nickel, and Thoria
Catalysts"

0 Chen-Hsyong Yang, "Studies on the Co-Cu-Al203 Catalyst-Systems for Conversion of CO and H2 to

Light Hydrocarbon
Products"

0 Doohee Kang, "Donor Solvent Reactions with Coal in a Batch-Recycle
System"

0 S.B. King, "Composition of Selected Fractions from Coal Tars Produced from An Underground Coal

Gasification
Test"

0 Carl L. Oberg, "Coal Liquefaction Under High-Mass-Flux and Short-Residence-Time
Conditions"

Symposium - General

0 R.M. Kornosky, "Gasification of Iowa Coal in the Synthane PDU
Gasifier"

t B.M. Benjamin, "Chemical Bond Cleavage During Asphaltene
Formation"

0 D.S. Ross, "Isopropyl Alcohol as A Coal Liquefaction
Agent"

W.S. Pitts, "Hydrodesulfurization in the Solvent Refined Coal
Process"

0 W.M. Coleman, "Preparative GPC Separations of Solvent Refined
Coals"

0 W.M. Coleman, "Minor and Trace Metal Analysis of Solvent Refined Coals by Flameless Atomic
Absorption"

0 F.S. Karn, "Aging Characteristics of Coal
Liquids"

0 M.T. Atwood, "The TOSCOAL Process - Pyrolysis of Western Coals and Lignites for Char and Oil
Production"

APRIL 12-14, GOLDEN, COLORADO, AT THE COLORADO SCHOOL OF MINES GREEN CENTER - An American Nuclear Society
Topical Meeting entitled "Energy and Mineral Resource

Recovery."

This meeting is co-sponsored by
ERDA. Technical sessions will include:

Tuesday, April 12

Coal I

0 H. Johnson, ERDA, "An Overview of ERDA's Fossil Energy
Program"

0 G. Glass, Wyoming Geological Survey, "Applicability of Resources and Reserves to Underground
Gasification"

0 B. Clements, Texas Utilities, "A Program for Underground Gasification of Texas
Lignites"

0 H. Hasiba, Gulf Research & Development Company, "Will Underground Gasification Ever Be Commercial

in the
USA?"

Oil Shale I

0 C. Prien, Denver Research Institute, "Current Status of Oil Shale
Technology"

0 M. Boughton, TRW, Inc., "Potential for Multiple Recovery
Schemes"

0 A. Long, R. Collins, A. Harak, LERC, "Site 9 In Situ Experiment Results, Rock Springs,
Wyoming"

0 A. Stevens, L. Taylor, Sandia Laboratories, "In Situ Oil Shale Fracture
Experiments"

0 G. Graf, Talley-Frac Corp., "One Approach to Production of Shale Oil by True In Situ
Retorting"

Coal II

0 P. Wiever, ERDA, "ERDA's National Program for Underground Coal
Gasification"

0 C. Brandenberg, LERC, "Linked Vertical Well Concept for Underground Coal
Gasification"

0 H. Stoller, Sandia Laboratories, "In Situ Instrumentation Applied to Underground Coal
Gasification"

0 Speaker Unknown, MERC, "Underground Gasification of Bituminous
Coals"

0 D. Stephens, LLL, "LLL's Packed Bed Process for Underground Coal
Gasification"

0 R. Rupert, TRW, Inc., "In Situ Coal Gasification for Steeply Pitching Coal
Seams"

Wednesday, April 13

Coal III

0 J. Jennings, W. Von Gonton, Texas A&M University, "Underground Lignite Gasification at Texas
A&M"

0 0. Hahn, University of Kentucky, "State of Kentucky's Program for Underground Coal
Gasification"

0 R. Gunn, LERC, "A Mathematical Model for Underground Coal
Gasification"

0 S. Advani, West Virginia University, "Structural Mechanics Consideration Associated with Underground
Gasification"

0 L. Murr and K. Wongwiwat, "Structural, Mechanical, and Chemical Factors Affecting Coal
Liquefaction"
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Oil Shale II

0 A. Lewis, LLL, "Results of In Situ Experiments at
LLL"

0 H. McCarthy, Occidental, "An Update on the Development of Modified In Situ Oil Shale
Processing"

0 L. Arscott and A. David, Gulf Research and Development Company, "An Evaluation of In Situ Recovery of
Tar

Sands"

0 T. Bartke, "Effects of Particle Size on Oil Shale
Retorting"

Thursday, April 14

Rock Mechanics II & III

0 C. Fairhurst and M. Hardy, University of Minnesota, "Optimization of Coal Mining Systems by Deter

mining Gross Constitutive Relations for
Coal"

t C. Dunrud and F. Osterwald, Department of the Interior, "Surface Effects Due to Underground Extrac
tion of

Coal"

Schmidt, Schuler, and Stephens, Sandia Laboratories, "Mechanical Properties of Oil Shale of

Importance to In Situ Rubblization"

0 T. Butkovich, LLL, "Stress- Wave Calculations and Experimental Comparison in
Coal"

0 J. Bridwell, LASL, "Calculational-Experimental Comparisons in Oil
Shale"

APRIL 12-15, CHICAGO, ILLINOIS, AT THE INSTITUTE OF GAS TECHNOLOGY - A Symposium entitled "SNG Plant

Commissioning and
Operation."

Topics will include:
0 Organizing SNG Plant Operations
0 Use of Training Aids

0 Development of Operating Manuals

0 Data Reporting Systems

0 Cost Control

0 Start-Up Problems and Hazards

0 Quality Control

0 Plant Performance Evaluation

For more information contact Kathy Fisher, IGT, 3424 So. State Street, Chicago, Illinois 60616.

APRIL 21-22, 1977, GOLDEN, COLORADO, AT THE GREEN CENTER ON THE CAMPUS OF THE COLORADO SCHOOL OF MINES

The Tenth Oil Shale Symposium. Ten?tive program includes:

Thursday, April 21

0 R.B. Stone, Fenix and Scisson, Inc., "Preliminary Mining Economics for the Modified In Situ
Process"

A. P. Grossman, TRW Inc., "Economic Evaluation of Combined In Situ and Surface
Retorting"

0 O.A. Larson, Gulf R & D Co., "An Alternative Approach to Shale
Utilization"

0 L.L. Ludlam and R.G. Vawter, Colony Development Operation, "Perspective on Modular Demonstration of

Shale Oil
Technology"

0 P.L. Cottingham, LERC, "Preparation of Shale Oil
Gasoline"

0 H.F. Pforzheimer, Jr., Sohio Petroleum, "The Outlook for Oil
Shale"

0 P. Gallo, FEA, "Comparison of the Environmental Impacts of Shale Oil Production, Coal Gasification,
Coal Liquefaction and Coal -Fired Electric Power

Generation"

0 G. Vranesh and J.A. Cope, Vranesh and Musick, "Water for Oil Shale Development in Western Colorado:

A Legal Update
1977"

0 J.K. Richmond and L.F. Miller, U.S. Bureau of Mines, "Fire and Explosion Properties of Oil
Shale"

0 F. Djahanquiri, Dravo, and J. Abel, Jr., CSM, "Systematic Pillar Design for Oil
Shale"

0 R.H. Trent, University of Pittsburgh, "Longwall Mining of Oil
Shale"

0 0. Larson, and R. Olson, U.S. Bureau of Mines, "Entry Driving in Oil Shale with Mechanical Fragmen

tation
Systems"

Friday, April 22

0 S. Utter, and J. Hawkins, Denver Mining Research Center, "Bureau of Mines Oil Shale Mining R&D

Program A Progress
Report"

0 A. Long, Jr., N.M. Meriam, and C.G. Mones, LERC, "Evaluation of Rock Springs Site 9 In Situ

Retorting
Experiment"

0 W.A. Robb, and J.W. Smith, LERC, "Mineral and Organic Relationships through the Green River

Formation Across its Saline Depositional
Center"

0 J.H. Campbell, G. Kaskiras, and N. Stout, LLL, "Dynamics of Oil Generation and Degradation During
Retorting of Oil Shale

Blocks"

0 F.J. Ackerman and W.A. Sandholtz, LLL, "Operating Laboratory Retorts in an In Situ
Mode"

0 B.E. Weichman, and J.H. Knight, Superior Oil Co., "Nacholite Use
Development"

0 J.F. Carley, L. Thigpen and H.C. Heard, LLL, "Modeling of Vertical Pressure Distribution in Large

In Situ
Retorts"

0 V.V. Mahajan, R.E. Lumpkin, F.M. Gragg, and R.J. Fraser, Occidental Research Corp., "Oil Shale

Retorting Under Adiabatic
Conditions"
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0 R.M. Coomes and F.H. Sommer, TOSCO Corp., "Effects of Thermal History on Oil Shale Pyrolysis
Products"

0 A. Judzis, Jr., R.E. HiaLt, and G. Williams, University of Michigan, "Assaying Green River Oil Shale

with Microwave
Radiation"

0 H.W. Earnest, V. Rajaram, and T.A. Kauppila, Cleveland Cliffs, "Underground Disposal of Retorted Oil
Shale"

0 J. P. Fox and J.F. Thomas, Lawrence Berkeley Laboratories, "The Partitioning of Trace Elements

During In Situ
Retorting"

MAY 1-4, 1977, PITTSBURGH, PENNSYLVANIA AT THE PITTSBURGH HILTON - The 1977 Coal Convention, sponsored by
the American Mining Congress. Technical sessions will include:

0 Coal preparation and transportation to markets

0 Environmental concerns including land reclamation and new techniques for controlling air and water

pollution

0 Conventional, continuous, longwall and shortwall underground mining, as well as maintenance

0 Improvement of safety and working conditions in both surface and underground operations

For more information call the AMC Information Center, (202) 331-9877.

MAY 9-12, 1977, GOLDEN COLORADO, AT THE GREEN CENTER AT THE COLORADO SCHOOL OF MINES The 1977 Symposium

on the Geology of Rocky Mountain Coal, sponsored by the Colorado State Geological Survey. The first

2 days of the meeting will be at the Green Center at the Colorado School of Mines, while the third

day will include a field trip to the coal mines in Northwestern Colorado. For more information contact

Keith Murray, State Geological Survey, 892-2611.

MAY 23-24, 1977, WASHINGTON, D.C., AT THE MAYFLOWER HOTEL The Fifth National Energy Forum entitled,

"A Sensible Energy Policy Now: Today's Challenge to Meet 21st Century
Needs."

Sponsored by the

United States National Committee of the World Energy Conference. The Forum's objective is to develop
a constructive dialogue with those in the administration of President Carter, who will be deeply
involved in energy matters. For more information contact: United States National Committee, World

Energy Conference, Suite 808, 1620 Eye St. N.W., Washington, D.C. 20006.

MAY 23-25, 1977, ST LOUIS, MISSOURI The 1977 National Conference on Water, sponsored by the United

States Water Resources Council. For more information contact the Water Resources Council, 2120 L.

Street, N.W., Suite 800, Washington, D.C. 20037.

MAY 29 - JUNE 2, 1977, MONTREAL, QUEBEC, CANADA The Joint ACS/Chemical Institute of Canada meeting.

The program of the Division of Fuel Chemistry includes:

Monday, May 30

0 O.P. Strausz, Opening Remarks

0 R.D. Humphreys, "Alberta Oil Sands Canada's
Challenge"

0 R. Schutte, "Chemistry for Tar Sands
Development"

0 O.P. Strausz, "The Chemistry of Alberta Oil Sand
Bitumen"

0 P.L. Sears, "Total Yields from Heated Oil
Sands"

0 I. Rubinstein, "Physical Properties of Conventional and Biodegraded
Oils"

0 Kamal N. Jha, "Chemical Composition of Gases in the Alberta Bituminous
Sand"

0 H.C. Carpenter, "Potential Shale Oil Production
Processes"

t J.R. Morandi
, "Compositional Variation of Shale Oils with Stratigraphy: Wyoming Core, Northern

Green River
Basin"

G. Koskinas,"A Laboratory Apparatus for Controlled Time-Temperature Retorting of Oil Shale
J.W. Smith, "Oil Shale's Properties, Peculiarities and

Possibilities"

0 W.L. Orr, "Sulfur in Heavy Oils, Oil Sands, and Oil
Shales"

0 D.L. Lawlor, "Optical Activity of Shale Oil as Related to
Retorting"

0 W. Kubacki, "Effect of Shale Alterations in Oil Recovery, Ionic
Treatments"

Tuesday, May 31

0 T.F. Yen, "The Role of Asphaltenes in Shale
Oil"

0 T. Ignasiak, "Properties of Asphaltenes from Various Alberta Crude
Oils"

0 A.V. Kemp-Jones, "Investigation of Possible Routes to Asphaltene in
Nature"

0 H. Sawatzky, "Chemical Changes During Thermal Hydrocracking of Athabasca
Bitumen"

0 L. Vorndran, "Fireflooding Changes in Athabasca Bitumen and Water
Properties"

o J.F. Kelly, "The Effects of Some Alkali Metal Promoters on Coke Deposition and the Catalytic

Activity of a CoO-Mo03 -A1203
Catalyst"

0 R.P. Philp, "Recent Studies on the Origin and Structure of Possible Kerogen-Precursors"

0 T.G. Powell, "The Oil Sand Deposits of Alberta: Their Origin and Geochemical
History"

0 J.E. Zajic, "Microbial Extraction of Bitumen from Athabasca Oil
Sand"
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0 R.J Crawford, "Simulation of the Possible Microbiological Dearadation of Oil Reservoirs to Oil
Sands'

0 CE. Cerniglia, "Aromatic Hydrocarbons: Degradation by Bacteria and
Fungi"

0 T.C.S. Ruo, "Chromatographic Separation and Characterization of Hopanes in Athabasca
Bitumen"

Wednesday, June 1

Symposium on In Situ Processing of Coal
0 C. Brandenburg, Introductory Remarks
0 C.B. Thorsness, "Preliminary Results from an In Situ Coal Gasification Experiment Using Explosive
Fracturing" *

0 D.F. Snoeberger, "Field Hydrology Tests of Explosively Fractured
Coal"

N.E. Vanderbcrgh, "Combined C02-02 Underground Pyrolysis-Gasification for Southwestern
Coals"

D.D. Fischer, "A Report on the Successful Development of Underground Coal Gasification at Hanna,
Wyoming"

0 R.D. Gunn, "Problems Solved and Problems Unsolved in Underground Coal
Gasification"

0 P.J. Hommert, "Descriptions of Reverse Combustion Linkage and Forward Gasification During Under

ground
Gasification"

0 G.W. Douglas, "Investigations of Reverse Linking in Thin Bituminous Coal
Seams"

0 A.A. Roehl, "Underground Coal Gasification Field Test in Alberta -

1976"

0 E.A. Walters, "Potential for Underground Coal Gasification in the
Southwest"

0 T.H. Tsang, "The Role of Oxidation Kinetics in Underground Gasification of Texas
Lignite"

0 S.B. King, "An Investigation of Aromatic Fractions from Coal Tar Produced by an Underground Coal

Gasification
Test"

Thursday, June 2

Symposium on the Properties of Coal Ash

0 D.S. Montgomery, Introductory Remarks

0 K.S. Vorres, "Melting Behavior of Coal Ash Materials from Coal Ash
Composition"

0 D.M. Mason, "Characteristics of Ash Agglomerates from an Ash-Agglomerating
Gasifier"

0 H.H. Schobert, "Petrochemistry of Coal Ash Slags, 1. Formation of Melilite and a High Temperature

Glass from Calcium-Rich Silica Deficient
Slag"

0 H.H. Schobert, "Prechemistry of Coal Ash Slags, 2. Correlation of Viscosity with Composition and

Petrographic
Classification"

0 G.L. Fisher, "Size-Dependence of Physical and Chemical Properties of Coal Fly
Ash"

0 D.G. Coles, "The Behavior of Natural Radionuclides in Western Coal-Fired Power
Plants"

JUNE 1-3, 1977, EDMONTON, ALBERTA, CANADA "A Canada-Venezuela Oil Sands Symposium 77", is planned as

part of the Annual Petroleum Society of CIM Conference. The tenative program includes an informal

talk by the Alberta Oil Sands Technology and Research Authority, technical sessions, plus tours of

oil sands research facilities and Alberta oil sands recovery projects. For more information contact

Mr. David A. Redford, Canada-Venezuela Oil Sands Symposium 77, c/o Alberta Research Council,
11315 87 Avenue, Edmonton, Alberta T6G 2C2.

JUNE, 6-10, 1977, CHICAGO, ILLINOIS, AT THE INSTITUTE OF GAS TECHNOLOGY Clean Fuels from Coal, Shale

Oil, Tar Sands, and Petroleum Residues, a symposium sponsored by IGT. The objectives of this

symposium are to:

0 Present an updated review of technologies for coal gasification, liquefaction, and pyrolysis

0 Survey the status of research and development projects and commercialization activities

relating to processes for recovery and utilization of hydrocarbons from shale oil

0 Report on commercial operations and new developments for tar sands processing

0 Review technologies for conversion of heavy petroleum residuals to clean fuels

For more information contact Kathy Fisher. IGT, 3424 So. State Street, Chicago, Illinois 60616.

JUNE 6-10, 1977, FALLEN LEAF LAKE, NEAR LAKE TAHOE, CALIFORNIA The Third Annual Underground Coal

Conversion Symposium. Session topics include:

Major Field Program Reviews

0 Mathematical Modeling
0 Laboratory Experimental

0 Instrumentation and Process Monitoring
0 Process Economics

0 Resource and Earth Science

0 Environmental Studies

0 Novel Ideas and New Projects

For more information contact Dr. Douglas Stephens, Lawrence Livermore Laboratory, P.O. Box 808,
L-502, Livermore, California 94550, telephone (415) 447-1100, extention 7991.
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JUNE 22-24, 1977, KEYSTONE COLORADO. AT THE KEYSTONE LODGE A symposium entitled, "18th U.S.

Symposium on Rock
Mechanics."

Hosted by the Colorado School of Mines with cooperation from the U.S.

National Committee for Rock Mechanics and the National Academy of Science -- National Research

Council. Program, not yet published, includes two sessions on coal, and one on oil shale.

JUNE 26-29, 1977, VAIL, COLORADO, AT LIONSHEAD VILLAGE The Rocky Mountain Coal Mining Institute's

73rd Regular Meeting. Program not yet available. For information contact Mrs. Gussie Whiteside at

303/733-5309.

JULY 14-16, 1977, LAKE TAHOE, NEVADA, AT INCLINE VILLAGE The 23rd Annual Rocky Mountain Mineral Law

Institute. The tenative program includes:

0 Coal Session

0 Oil and Gas Section

0 Mining Section

0 Landmen's Section

0 Water Section

For more information contact the Rocky Mountain Mineral Law Foundation, Fleming Law Building, University
of Colorado, Boulder, Colorado 80309, (303) 492-6545.

JULY 26-29, 1977, SARATOGA, WYOMING, AT THE SARATOGA INN-CONFAB '77 A Government, Industry, and

Academic Technical Conference on Fossil Fuel Chemistry and Energy, sponsored by the Laramie Energy
Research Center. Discussions will include chemical information required in finding, producing, and

use of various fossil fuels-petroleum, shale oil, tar sands, and coal. Papers are being accepted

until April 25. For more information contact W.E. Haines, Laramie Energy Research Center, P.O. Box

3395, Laramie, Wyoming.

AUGUST 1977, CHICAGO, ILLINOIS Fall meeting of the ACS Division of Fuel Chemistry. Topics will

include:

0 Organic Chemistry of Coal

0 New Techniques in Coal Analysis

0 Production of Liquid Fuels from Coal

0 Comparative Economics of Coal Conversion Processes

The program chairman is A.H. Pulsifer, Department of Chemical Engineering, Iowa State University,

261 Sweeney Hall, Ames, Iowa 50011.

AUGUST 28-31, 1977, DENVER, COLORADO, AT THE DENVER HILTON HOTEL The Second Pacific Area Chemical

Engineering Conference (PACHEC '77). Sessions will include:

0 Environmental Aspects of Shale Oil Production and Processing
0 Water Problems Associated with Coal Conversion and Shale Oil Production

SEPTEMBER 11-14, 1977, SAN FRANCISCO, CALIFORNIA, AT THE SAN FRANCISCO HILTON The 1977 Mining
Convention sponsored by the American Mining Congress. Program not yet available. For additional

information or advance registration call AMC Registration Information Center, (202) 331-9877.

OCTOBER 9-12, 1977, DENVER, COLORADO The 52nd Annual Technical Conference and Exhibition of the

Society of Petroleum Engineers of AIME. Abstracts of papers are being accepted until March 28, 1977.

Submit to: Program Coordinator, Society of Petroleum Engineers of AIME, 6200 N. Central Expressway,

Dallas, Texas 75206.

OCTOBER 11-13, 1977, ROLLA, MISSOURI, AT THE UNIVERSITY OF MISSOURI The Fourth Annual UMR-MEC.

Conference on Energy, sponsored by the University of Missouri, and the Missouri Energy Council. The

theme of the conference is: "Energy Crisis: Where do we go from
here?"

Proposed session topics

include:

0 Economics of Energy
0 Energy and the Environment

0 Energy and Regulation

0 Energy Resources-Exploration and Extraction

0 Political and Social Implications of Energy
0 Energy Consumption as a Result of Regulatory Policies

OCTOBER 18-20, 1977, LOUISVILLE, KENTUCKY The NCA/BCR Coal Conference and Expo IV. The symposiums

to be presented are:

0 Third Preparation Symposium

Third Symposium on Underground Mining
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0 Fourth Coal Utilization Symposium

0 Fifth Symposium on Surface Mining and Reclamation

0 Sixth Symposium on Mine Drainage Control

One page abstracts of proposed papers are being accepted until March 31, 1977. Send abstracts to:

James F. Boyer, Jr., Program Chairman, Bituminous Coal Research, Inc., 350 Hochberg Road,

Monroeville, Pennsylvania 15146.

DECEMBER 5-7, 1977, MIAMI BEACH, FLORIDA -- A Symposium entitled "Alternative Energy Souces: A National
Symposium,"

sponsored by the University of Miami Clean Energy Research Institute and the Energy Research

and Development Administration. Symposium theme: Present Status and Future Promise. Topics will include:

t Coal Gasification and Liquefaction

0 Synthetic Fuels

New Forms of Energy Development

0 Hydrogen Energy
For more information contact Dr. T. Nejat Veziroglu, Director, Clean Energy Research Institute,

University of Miami, P.O. Box 248294, Coral Gables, Florida 33124.

SYNTHETIC FUELS. MARCH 1977
C"9





RECENT PUBLICATIONS

GENERAL

American Society for Testing and Materials. "1976 Annual Book of ASTM
Standards."

48 Parts, ASTM, 1916

Race Street, Philadelphia, Pa. 19103.

?Bechtel Corporation. "Technical Evaluation of the Waste-to-Oil Pilot Plant-Process Division Facility at

Albany,
Oregon."

Prepared for ERDA, October 1976.

Booz, Allen & Hamilton, Inc. "Analysis of Funding and Procurement Procedures for Oil, Gas, and Shale

Technology
(OGST)."

Prepared for ERDA, October 1976. Available from NTIS #FE-2343-4.

Breeding, Burke, and Burton. Income Taxation of Natural Resources. Englewood Cliffs, N.J.: Prentice Hall,

Inc., 1977.

Coates, R. and Timothy, L. "Differences in Coal Reactivity Observed in Entrained Flow Gasifier
Tests."

Presented at the Second Rocky Mountain Fuel Symposium, University of Utah, February 1977.

Colorado Land Use Commission. "A Citizen's View of Land Use in Colorado-A Report to the Governor and

People of Colorado,
1976."

1976.

Council on Environmental Quality. "Environment and Conservation in Energy Research and
Development."

September 1976.

Denton, Jesse C, and Afgan, Nairn H. ed. "Future Energy Production
Systems."

New York, N.Y.: American

Press, September 1976. $38.00.

*Dewey, Joseph R. and Aman, Joseph P. "Longwall Mining of
Trona."

Mining Congress Journal 62 (December

1976): 52-55.

Exxon Research and Engineering Co. "Evaluation of Pollution Control in Fossil Fuel Conversion
Processes."

By E.M. Magee, April 1976. EPA Report #600 /2-76/101. Available from NTIS #PB-255-842.

Germany. Federal Minister for Research and Technology and the Federal Minister of Economics. "Energy
Research and Development Program. Prepared by the Government of the Federal Republic of Germany: Annual

Report
1975."

Garrett, R.W. "Estimates of U.S. Oil and Associated Gas
Potential."

Presented at the 69th Annual Meeting
of the AIChE-Symposium on How Much Usable Fuel Do We Have Left? Chicago, November 1976.

Grandt, A. "A Coal Company's Point of
View."

Presented at the 3rd National Conference on Sludge Management

Disposal and Utilization. Sponsored by EPA & NSF. Miami, Florida, December 1976.

Harnett, James P-, ed. "Alternative Energy
Sources."

New York, N.Y.: American Press, November 1976.

Hinman, G. and Leonard, Ellen. "Air Quality Constraints on Energy Developments in the Rocky Mountain
West."

Presented at the Second Rocky Mountain Fuel Symposium, University of Utah. February 1977.

institute for Contemporary Studies. "No Time to
Confuse."

A Critique of the Final Report of the Energy

Policy Project of the Ford Foundation: A Time to Choose America's Energy Future. 1975.

Kolts, Juri. "Hydrogen Induced Delayed Failure of Type 310 Stainless Steel
Foils."

Chapter from Stress

Corrosion-New Approaches, ASTM Special Technical Publication 610. Publication Code No. 04-610000-27,
November 1976.

Krenz, Jerrold H., et al. "Energy Development in the Rocky Mountain
West."

Discussion presented at the

Annual Denver Meeting of the AAAS, February 1977.

Lanning, W.C. and Thompson, C.J. "Alternative Liquid Fuels and the ERDA
Program."

Bartlesville Energy
Research Center. Copies available from the ASME #76-Pet-15. 1976.

Lanning, W.C. "The Refining of Synthetic Crude
Oils."

Bartlesville Energy Research Center, July 1976.

Available from NTIS #BERC/IC-76/2.

?Reviewed in this issue
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Linden, H.R. "Long Range Energy
Sources."

Presented at IGT's Clean Fuels from Biomass Symposium. Orlando,

Florida, January 1977.

Lorn, W.L., and Williams, A.F. Substitute Natural Gas: Manufacture and Properties. New York: Wiley, 1976.

Mitre Corporation. "Who's Who in the Interagency Energy/Environment R&D
Program."

Prepared for EPA, June

1976. Available from NTIS #PB-256-977.

Montana Department of Natural Resources & Conservation. "The Future of the Yellowstone
River...?"

Water

Resources Division. January 1977.

Montana Department of Natural Resources and Conservation. "Yellowstone River Basin Draft Environmental

Impact Statement for Water Reservation
Applications."

2 Vol., December 1976.

Montana Department of Natural Resources & Conservation. "Yellowstone River Basin-Final Environmental

Impact Statement for Water Reservation
Applications."

February 1977.

Montana Environmental Quality Council. "Montana's Natural Gas Supply Crisis: An EQC Staff
Report."

By
Thomas W. Frizzell, November 1976.

Old West Regional Commission. "Energy Research Information System-Quarterly Report. Vol. 4. August
1976."

A Joint Program of the Old West Regional Commission and USDA Forest Service, Surface Environment and

Mining (SEAM). Vols. 1,2, S3 were published in November 1975, February 1976, and May 1976, respectively.

For more information contact the Old West Regional Commission, Hedden-Empire Building, Suite 228, Billings,

Montana 59101.

?Oliver, Earl D. and Moll, James. "Preliminary Feasibility Studies in Times of Rapid Cost
Escalation."

Stanford Research Institute, 1976.

Putnam, A.A., Merryman, E.L. and Barrett, R.E. "Low-and Intermediate-BTU Gas Burner Systems: Flame Stability
Properties."

Battelle Columbus Laboratories, December 1976.

Raw!, L.G. "Tomorrow's Energy. . s
Challenge."

Exxon Co. Presented at the Poor Richard Club, Philadel

phia, Pennsylvania, October 26, 1976.

Research Triangle Institute. "Symposium Proceedings: Environmental Aspects of Fuel Conversion Technology
II."

By F.A. Ayer. Prepared for EPA. EPA #600/2-76/149, June 1976. Available from NTIS #PB-257-182.

Seary, J.G. "How Much Natural Gas Do We Have
Left?"

Presented at the 69th Annual Meeting of the AIChE-

Symposium on How Much Usable Fuel Do We Have Left? Chicago, November 1976.

Stanford Research Institute. "Impacts of Synthetic Liquid Fuel Development. Automotive Market. Vol. I.
Summary."

By E.M. Dickson, et al. EPA #600/7-76/004A, June 1976. Available from NTIS *PB-255-994.

Stanford Reasearch Institute. "Impact of Synthetic Liquid Fuel Development. Automotive Market. Vol.
II."

By E.M. Dickson, et al. EPA #600/7-76/004B, July 1976. Available from NTIS *PB-255-995.

Takemura, Susumu, Onayama, Masao and Ooka, Takayuki. "Stress-Corrosion Cracking of Stainless Steels in

Hydrogen Sulfide
Solutions."

Chapter from Stress Corrosion New Approaches, ASTM Special Technical Publica

tion 610. Publication Code No. 04-61000-27, November 1976.

Thomson, W. "Interaction between the Methantion and Shift Reactions with High Steam
Concentrations."

Presented at the Second Rocky Mountain Fuel Symposium, University of Utah, February 1977.

U.S. Bureau of Reclamation. Upper Colorado Region. "Upper Colorado Resource Study. Yellow-Jacket Unit-

Colorado. November
1976."

Supplement to Progress Report of April 1976.

U.S. Congress. Office of Technology Assessment. "Coastal Effects of Offshore Energy Systems: An Assessment

of Oil and Gas Systems, Deepwater Ports, and Nuclear Powerplants Off the Coast of New Jersey and
Delaware."

November 1976.

U.S. Department of the Interior. "Energy Perspectives
2."

June 1976.

?Reviewed in this issue
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*U.S. Department of the Interior. Bureau of Mines. "Projects to Expand Fuel Sources in Eastern States-

Survey of Planned or Proposed Coal Mines, Coal and Noncoal Conversion Plants, Electric Generating Plants,
Oil Refineries, Uranium Enrichment Facilities, and Related Infrastructure, in the States East of the

Mississippi River (as of June
1976)."

Information Circular 8725. 1976.

U.S. Department of Interior. Geological Survey. "Techniques for Estimating Flow Characteristics of Wyoming
Streams."

Water Resources Investigations 76-112. 1976.

U.S. Energy Research and Development Administration. Bartlesville Energy Research Center. "Diesel Fuel

Oils,
1976."

By Ella Mae Shelton, November 1976. Available from NTIS #BERC/PPS-76/5.

U.S. Energy Research and Development Administration. "Fossil tnergy Program Report:
1975-1976."

Two

Volumes: Volume 1, General and Volume II, Coal Gasification. Available from NTIS #ERDA 76-10.

U.S. Environmental Protection Agency. "Air Program Strategy for Attainment and Maintenance of Ambient Air

Quality Standards and Control of Other
Pollutants."

Draft, October 1976.

U.S. Research and Development Administration. "Comparing New Technologies for the Electric
Utilities."

Draft Final Report. ERDA 76-141 (Discussion Draft), December 1976.

*U.S. Energy Research and Development Administration. "Fossil Energy Update. December 1976. Abstracts
2855-3496."

Availade on a subscription basis for 1977 from NTIS #NTISUB/c/146 for $27.50. Single issues

$3.25.

U.S. Energy Research and Development Administration "Synopsis of Proceedings: A National Plan for Energy
Research, Development and

Demonstration."
ERDA76-1. May 1976.

Wright, Thomas L., et al. "Energy from the Rockies: Fueling the Nation or Fouling the
States?"

Discussion

presented at the Annual Denver Meeting of the AAAS, Denver, February 1977.

Wyoming State Engineers Office. "Investigation of Recharge to Groundwater Reservoirs of Northeastern

Wyoming (The Powder River
8asin)."

Prepared for the Old West Regional Commission, June 1976.

Yang, C, Zaman Khan, M., and Oblad, A. "Studies on the Co-Cu-Al203 Catalyst for Conversion of CO and H2
to Light Hydrocarbon

Products."

Presented at the Second Rocky Mountain Fuel Symposium, University of

Utah, February 1977.

Yost, S.W. "The Future of Natural Gas: Economic Myths, Regulatory
Realities."

Federal Power Commission.

Bureau of Natural Gas. Revised November 1976.

GENERAL - EIS

U.S. Department of the Army. Omaha District Corps of Engineers. "Draft Environmental Statement. Missouri

River Main Stem
System."

January 1977.

U.S. Department of the Interior. Bureau of Land Management. Bureau of Reclamation. U.S. Department of

Agriculture. U.S. Forest Service. "Draft Environmental Statement: Coronado
Project."

January 1977.

U.S. Nuclear Regulatory Commission. Office of Nuclear Materials. "Environmental Statement Related to

Operation of Bear Creek Project. Rocky Mountain Energy
Company."

Draft. Docket No. 40-8452. January 1977.

GENERAL - PATENTS

The U.S. of America as Represented by the Energy Research & Development Administration. Ralph L. Coates-

Inventor. U.S. Patent 3,988,123. October 26, 1976. "Gasification of Carbonaceous
Solids."

A process and

apparatus for converting coal and other carbonaceous solids to an intermediate heating value fuel gas or

to a synthesis gas. A stream of entrained pulverized coal is fed into the combustion stage of a three-

stage gasifier along with a mixture of oxygen and steam at selected pressure and temperature. The products

of the combustion stage pass into the second or quench stage where they are partially cooled and further

reacted with water and/or steam. Ash is solidified into small particles and the formation of soot is

suppressed by water/steam injections in the quench stage. The products from the quench stage pass directly
into a heat recovery stage where the products pass through the shell and tube heat exchanger and steam is

generated on the shell side and utilized for steam feed requirements of the process.
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Union Oil Company of California. Rowland C. Hansford-Inventor. U.S. Patent 3,963,644. June 15, 1976.

"Conversion
Catalysts."

Hydrocracking catalysts are disclosed consisting essentially of a physical,

particle form mixture of (1) a crystalline alumano-Silicate component having a sodium content of less

than 4 percent by weight and (2) a hydrogenation component comprising a predominant proportion of a

porous support, other than a crystalline alluminosilicate, and a minor proportion of at least one constituent

exhibiting hydrogenation activity. Hydrocracking processes using such catalysts are also disclosed.

OIL SHALE

Alston, D. and Tyler, A. "The Effect of Low-Temperature Heating on the Pyrolysis Products from Blocks of

Oil
Shale."

Presented at the Second Rocky Mountain Fuel Symposium, University of Utah, February 1977-

Ashland Oil, Inc. (Shell Oil Company Operator). "Oil Shale Tract C-b Environmental and Exploration Program:

Summary Report No. 8. Through August 31,
1976."

Baker, John D. "Oil Shale - Where Are We and Where Do We Go From
Here?"

Presented at the 33rd Annual

Meeting Colorado River Water Users Association. Las Vegas, Nevada, December 1976.

Cannon, J. "A Survey of Estimated Water Requirements for Surface Retorting of Oil
Shale."

Presented at

the Second Rocky Mountain Fuel Symposium, University of Utah, February 1977.

Colorado School of Mines. "Proceedings of the Ninth Oil Shale
Symposium."

Quarterly of the Colorado School

of Mines 71 (October 1976).

*Coomes, R. Merril. "Health Effects of Oil Shale
Processing."

The Oil Shale Corporation. C-b Shale Oil

Project, 1976.

Dockter, L. "Oxidation of Oil Shale Carbonaceous
Residue."

Presented at the Second Rocky Mountain Fuel

Symposium, University of Utah, February 1 977-

Falcon Research and Development. "Evaluation of the Fire and Explosion Hazards of Oil Shale Mininq and
Processing."

Prepared for the U.S. Bureau of Mines, November 1976.

?Finucane, Daniel; George, John H., and Harris, H. Gordon. "Perturbation Analysis of Second-Order Effects

in Kinetics of Oil Shale
Pyrolysis."

Fuel 56 (January 1977): 65-69.

Li, Ta M. "Occidental's In Situ Shale Oil Process Moves Closer to
Commercialization."

Mining Engineering
28 (December 1976): 24-25.

Marnell , Paul. "Lurgi /Ruhrgas Shale Oil
Process."

Hydrocarbon Processing 9 (September 1976): 269-271.

Novak, Alys. "Oil Shale-1976/1977.
"

Shale Country 2 (December 1976): 26.

Rio Blanco Oil Shale Project. "Rio Blanco Oil Shale Project Progress Report 8-Summary. June, July, August
1976."

October 1976.

*TRW Environmental Engineering Division. Denver Research Institute. "Technological Overview Reports for

Eight Shale Oil Recovery
Drocesses."

Prepared for U.S. EPA. Pre Publication copy. December 1976.

*U.S. Environmental Protection Agency. "A Preliminary Assessment of Environmental Impacts from Oil Shale
Development."

Pre Publication copy. 1976.

OIL SHALE - MAPS

*U.S. Department of the Interior. Geological Survey. "Isopach Map and Gross Section of Mahogany Zone of

Green River Formation, Eastern Uinta Basin, Utah and
Colorado."

By W.B. Cashion, and G.H. Dixon. Miscel

laneous Field Studies Maps MF-797, 1976.

OIL SHALE - PATENTS

Geokinetics, Inc. David Heald, et al-Inventor. U.S. Patent 3,980,339. September 14, 1976. "Process for

Recovery of Carbonaceous Materials From Subterranean
Deposits."

Subterranean mineral deposits are prepared

for in situ retorting by selectively mining out an area at the base of the deposit leaving an overlying
deposit supported in a suitable manner such as by a plurality of pillars. The overlying deposit is expanded

*
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in any suitable manner into the underlying area in a fashion to create a predetermined distribution of

permeability from an area of low permeability and an outlet at the high permeability area. A suitable

medium is introduced into the deposit at the low permeability end for extracting and forcing mineral

values from the deposit toward the outlet end for recovery.

?Occidental Petroleum Corporation. Richard D. Ridley-Inventor. U.S. Patent 3,951,456. "Process for Effect

ing Even Retort Working Fluid Flow Throughout an In Situ Retort Containing Carbonaceous
Deposits."

The

rubble pile in an in situ reactor has a radial bulk permeability distribution controlled to provide

retort working gas flow paths from the inlets to the outlets with substantially even overall flow resistance.

An example of the controlled radial distribution of bulk permeability is a cylindrical, vertical in situ

retort having a retort gas inlet and outlet on its longitudinal axis the rubble pile is created by under

cutting a carbonaceous deposit and expanding, by explosives, the unexcavated deposit overlying the under

cut.

*Shell Oil Company. Minjack Tham-Inventor. U.S. Patent 3,987,851. October 26, 1976. "Serially Burninq and

Pyrolyzing to Produce Shale Oil From a Subterranean Oil
Shale."

A process for producing shale oil by

circulating hot fluid through a rubble-containing cavern within a subterranean oil shale which contains

water-soluble mineral is improved by burning a carbonaceous residue left within one cavity to produce hot

fluid for operating power devices and also pyrolyzing the oil shale in a different cavity.

OIL SANDS

Canada Department of Energy, Mines and Resources. "Competing Reactions in Hydrotreating Coker Distillates

from Athabasca Bitumen on Unpromoted and Promoted
Catalysts."

By R. Ranganathan, et al. CANMET Report 76-

15, January 1976.

Eyring Research Institute. "The Production of Oil From Intermountain West Tar Sands
Deposits."

By J.M.

Glassett, et al. Prepared for U.S. Bureau of Mines OFR-92-76. March 1976. Available from NTIS #PB-256-

516.

Glassett, Joel. "Tar Sand Processing
Methods."

Presented at the Second Rocky Mountain Fuel Symposium,

University of Utah, February 1977.

Glassett, Joel. "The Future of Utah Tar Sands
Development."

Presented at the Second Rocky Mountain Fuel

Symposium, University of Utah, February 1977.

Moschopedis, Speros E.; Fryer, John F., and Speight, James G. "Water-Soluble Constituents of Athabasca
Bitumen."

Fuel 56 (January 1977): 109-11.

OIL SANDS - PATENTS

Atlantic Richfield Company. John Howard Striegler and Eddie Paul Howard- Inventors. U.S. Patent 3,986,557.

October 19, 1976. "Production of Bitumen from Tar
Sands."

First, a continuous wellbore having a second

section thereof contained within the formation and a first and a third section extending said second

section to the earth's surface is formed. Next, a perforated liner is inserted into the wellbore extending

the entire length thereof and having perforations so positioned thereon to be adjacent the second section

of the wellbore, contacting the formation via the perforations, thereby reducing the viscosity of the

bitumen contained therein rendering it mobile. Subsequently, the mobilized bitumen is recovered via the

wellbore.

?Great Canadian Oil Sands, Ltd. Robert A. Bailie, H. James Davitt, and David E. Rose-Inventors. U.S.

Patent 3,986,592. October 19, 1976. "Hot Water Extraction Cell Containing Two or More Deflection
Baffles."

The invention relates to an improved separation cell specifically designed for use in the hot water

process for treating tar sands.

?Great Canadian Oil Sands, Ltd. Stephan P. Behan and Dusan A. Vendrinsky-Inventors. Canadian Patent

998,635. October 19, 1976. "Method for Recovery of Bitumen from Tar
Sands."

This invention provides an

improved hot water extraction method for the recovering of bitumen from tar sands which is improved in

that additional bitumen is recovered over other known techniques as well as the reduction of emulsions in

the effluent discharge waters associated with the hot water extraction process.

?Great Canadian Oil Sands, Ltd. Stephan P. Behan and Dusan A. Vendri sky- Inventors. Canadian Patent

1,000,632. November 30, 1976. "Method of Treating Effluents from Hot Water Extraction of Bitumen from Tar
Sands."

A method has now been discovered whereby the effluent discharge streams recovered from the hot

*
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water method can be treated to recover additional bitumen from the effluent discharge stream while at the

same time enhancing the settlement of minerals therein. Additionally, the present process provides sub

stantially solid-free water which can be recycled to the hot water extraction process.

'Great Canadian Oil Sands, Ltd. James L. Moyer- Inventor. Canadian Patent 1,000,224. November 23, 1976.

"Methods and Compositions for Refining Bituminous Froth Recovered from Tar
Sands."

The invention provides

methods and compositions which improve the process of separating from bituminous froth impurities such as

water and mineral matter normally associated with bituminous froth recovered from tar sands by the hot

water extraction technique.

Shell Canada Ltd. Henry C. Darley and Morris C. Place, Jr. -Inventors. Canadian Patent 999,549. November 9,
1976. "Process for Treating a Mixture of Water Unadsorbed Hydrocarbons and Oily

Sand."

Object of the

invention is to treat a mixture of water, unadsorbed hydrocarbons, and oil sand to isolate the hydrocarbons,
a substantially oil-free water and a substantially oil-free sand.

Texaco Inc. Joseph C. Allen and Yick-Mow Shum- Inventors. U.S. Patent 3,991,828. November 16, 1976. "Thermal

Recovery
Method."

A method for recovering low gravity viscous crude oil or bitumen from a subterranean

formation comprising first injecting super heated steam, next initiating an in situ combustion by inject

ing air, followed by an in situ combustion wherein both super heated steam and air are injected, then

simultaneously performing an in situ combustion by injecting air while also injecting water and finally
injecting water.

COAL

Advani, S.H., and Lin, Y.T. "Structural Mechanics Simulations Associated with Underground Coal
Gasification."

University of Morgantown, West Va. May 1976. Available from NTIS #MERC/CR-76/l .

American Chemical Society. "Symposium on Methanation of Synthesis Gas. Symposium on Purification of Low

BTU
Gas."

Proceedings of 172nd National Meeting, Division of Fuel Chemistry. Preprints of Papers Presented

at San Francisco, August 1976.

Angevine, P.J. "Activity, Selectivity, and Sulfur Poisoning of Ru-Based Methanation
Catalysts."

Presented

at the 69 Annual Meeting of the AIChE Symposium on Catalysis with Supported Metals. Chicago, November

1976.

Antoine, A.C., et al. "Synthesis and Analysis of Jet Fuels from Shale Oil and Coal
Syncrudes."

Prepared

for NASA, 1976. Available from NTIS #N76-21341.

*Argonne National Laboratory. "A Study of the State-of-the-Art of Instrumentation for Process Control and

Safety In Large-Scale Coal Gasification, Liquefaction, and Fluidized-Bed Combustion
Systems."

Final Report.

By N.M. O'Fallon, et al. Prepared for ERDA, 1976. Available from NTIS #ANL-76-4.

Arthur D. Little, Inc. "Outlook for Research and Development in the Underground Gasification of
Coal."

ADL

Report 760012, November 1975. Available from NTIS #PB-256-155.

Babcock & Wilcox Company, "Design and Cost Estimate of a 20-Ton-Per-Hour Pulverized-Coal , Suspension-Type,
Pressurized Gasification System Test

Facility."
Prepared for the Electric Power Research Institute, EPRI

AF-277, Project 266-1. Vol. 2 Final Report, October 1976.

Babcock & Wilcox Co. "Investigating Storage, Handling, and Combustion Characteristics of Solvent Refined
Coal."

By W. Downs, et al. Prepared for EPRI. EPRI #1235-4. July 1976. Available from NTIS =PB-257-551 .

Babcock & Wilcox Company. "Investigating Storage, Handling, and Combustion Characteristics of Solvent

Refined
Coal."

By S.M. Barrick, et al. Prepared for EPRI. EPRI *1235-3-FR, August 1976. Available from

NTIS #PB-257-557.

Babu, S. "Fluidization Characteristics of Coal Gasification
Materials."

Presented at the 69th Annual

Meeting of the AIChE - Symposium on Fluidization and Solids Transport in Coal Conversion Processes.

Chicago, November 1976.

Barrick, S.M. et al. "Investigating Storage, Handling, and Combustion Characteristics of Solvent Refined
Coal."

Babcock and Wilcox Company. August 1976. Prepared for EPRI. EPRI-1235-3-FR. Available from NTIS

#PB-257-557/9WE.

Bertrand, R.R. "Synthetic Fuel Process Control Technology R&D
Needs."

Presented at the 69th Annual Meeting
of the AIChE - Symposium on Environmental Control Technology for Synthetic Fuels Processes. Chicago,

November 1976.
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Bituminous Coal Research, Inc. "Gas Generator Research and Development Bi-Gas Process: Quarterly Report.

January-March
1976."

April 1976. Available from NTIS # FE-1207-13.

Bituminous Coal Research, Inc. "Gas Generator Research and Development: Clean Fuel Gas. Quarterly Report.

January - March
1976."

April 1976. Available from NTIS # FE-1527-13.

Bowman, H.E. and Stephenson, H.G. "Vintage Year for Canadian
Coal."

World Coal 2 (November 1976): 63.

Bratchenko, B. "Energy Provides Firm Base For USSR
Coal."

World Coal 2 (November 1976): 41.

Bund, Dr. Karlheinz. "Output Down in West
Germany."

World Coal 2 (November 1976): 54.

Bussemeier, B.9 Frohning, CD. and Cornils, B. "Lower Olefins Via
Fischer-Tropsch,"

Hydrocarbon Processing
55 (November 1976): 105-112.

Byrer, C.W. and Trumbo, D.B. "Lithologic Description of Core Material from Nicholas Combs No. 7239 Well,
Perry County,

Kentucky."
Morgantown Energy Research Center. Morgantown, W. VA. Prepared for ERDA, May

1976.

C-E Power Systems. "Laboratory Analysis of Solvent Refined
Coal."

Prepared for EPRI. EPRI Report 1235

June 1976. By R.W. Borio. Available from NTIS #PB-225-550.

C-E Power Systems. "Solvent Refined Coal Evaluation: Pulverization, Storage, and
Combustion."

By R.W.

Borio, et al. Prepared for EPRI. EPRI Report 1235-2B, June 1976. Available from NTIS #PB-255-729.

Campbell, J.H. and Washington, H. "Preliminary Laboratory and Modeling Studies on the Environmental Impact

of 'In
Situ'

Coal
Gasification."

Lawrence Livermore Laboratory - UCRL-78303. Paper presented at the- 2nd

Annual Underground Coal Gasification Symposium. Morgantown, W. Va., August 1976.

Carnegie-Mellpn University. "Characterization of Effluents from the Hygas and C02 Acceptor Pilot
Plants."

Interim Report for the period July-September 1976. By Michael J. Massey, et al. Prepared for the U.S.

ERDA, October 1976.

Carter, Luther J. "Synfuels: Data Gap Imperils
'Coalcon' Demonstration."

Science 195 (January 1977): 38.

Cavanaugh, E.C. "Engineering Aspects of Coal Conversion Process Environmental
Control."

Presented at the

69th Annual Meeting of the AIChE - Symposium on Environmental Control Technology for Synthetic Fuels

Processes. Chicago, November 1976.

Chambers, H.F., et al. "Free-Fall Dilute-Phase Hydrogasification of
Coal."

Presented at the Fourth National

Conference on Energy and the Environment. Cincinnati, October 1976.

Chem Systems, Inc. "Liquid Phase Methanation. Quarterly Report. July 1, 1975-September 30,
1975."

Avail

able from NTIS #FE-155-5.

Clark, E.L. "ERDA's Low-BTU Gas
Program."

Presented at the 69th Annual Meeting of the AIChE - Symposium on

Low-BTU Gas Technology, Economics and Future. Chicago, November 1976.

Coates, R.L. "Laboratory-Scale Testing of a High Rate Entrained Flow Coal
Gasifier."

Presented at the 69th

Annual Meeting of the AIChE -Symposium on Coal Conversion Processes, Miscellaneous. Chicago, November

1976.

Colyn, H. "Properties of Coal and Its Effect on Storage and
Handling."

Presented at a Seminar on Coal

Handling and Storage. University of Pittsburgh, December 1976. Corapolis, Pennsylvania.

Compressed Air Staff. "In Situ Coal
Gasification."

Compressed Air 82 (January 1977): 14-15.

Connell, Horton R. "Chinese Output
Increases."

World Coal 2 (November 1976): 44.

Conoco Coal Development Co. "Zinc Ha lide Hydrocracking Process for Distillate Fuels from Coal: Annual

Technical Progress Report for 1975. Including the Quarter Ending January 31,
1976."

February 1976. Avail

able from NTIS # FE-1743-16.

Council on Economic Priorities. "Power Plant Performance: Nuclear and Coal Capacity Factors and
Economics."

Price: $300.00. Available from CEP, 84 5th Avenue, New York, N.Y. 10011.
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Dabbous, M.K., et al. "Gas-Water Capillary Pressure in Coal at Various Overburden
Pressures."

Society of

Petroleum Engineers Journal 19 (October 1976): 261-268.

Dames and Moore. "Development of Pre-Mining and Reclamation Plan Rationale for Surface Coal Mines - Vol.

1 - The Rationale for Data
Acquisition."

June 1976. Available from NTIS #PB-258-042.

Dames and Moore. "Development of Pre-Mining and Reclamation Plan Rationale for Surface Coal Mines - Vol.

II. - Methods of Data
Acquisition."

June 1976. Available from NTIS #PB-258-043.

Dames and Moore. "Development of Pre-Mining and Reclamation Plan Rationale for Surface Coal Mines - Vol.

Ill - Legal Controls of Surface
Mining."

June 1976. Available from NTIS #PB-258-044. The set of three

volumes is available as NTIS #PB-258-041-041/set.

Dolecki, M.J. "Continuous Face
Haulage."

Presented at a Seminar on Coal Handling and Storage. University
of Pittsburgh, Corapolis, Pennsylvania, December 1976.

Draemel , D.C, and Grans, E. "Action of Solvents on Subbituminous Coal Below Pyrolysis
Temperature."

University of California, Lawrence Berkeley Lab. September 1975. Available from NTIS ^LBL-4434.

Oravo Corporation. "Handbook of Gasifiers and Gas Treatment
Systems."

Final Report Task Number 4. February
1976. Available from NTIS #FE-1772-11.

Dutta, S., Wen, CY. and Bett, R.J. "Reactivity of Coal and Char. 1. In Carbon Dioxide
Atomsphere."

Industrial and Engineering Chemistry lb (January 1977): 20-30.
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Industrial

Engineering Chemistry 16 (January 1977): 31-36.

Dykstra, D.I. "Program for Assessment of Environmental Control Technology for Coal
Liquefaction."

Presented

at the 69th Annual Meeting of the AIChE - Symposium on Environmental Control Technology for Synthetic

Fuels Processes. Chicago, November 1976.

Earth Environmental Consultants, Inc. "Environmental Analysis Development of Coal Resources in a Part of

the Gamerco Coal Field McKinley County, New
Mexico."

Prepared for Arizona Electric Power Cooperative, Inc.

Benson, Arizona, July 1976.

Edgar, T.F. "Analysis and Modeling of Underground Coal Gasification
Systems."

Presented at the 69th Annual

Meeting of the AIChE - Symposium on Chemical Reactor Modeling. Chicago, November 1976.

Electric Power Research Institute. "Clean Coal: What Does It Cost At The
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EPRI Journal 1 (November

1976): 6-13.

Energy Resources Company, Inc. (ERCO), "Preliminary Assessment of the Economic and Environmental Impact of

Alternative Demand/Supply Scenarios for Electricity in the
Southwest."

Draft Final Report. Submitted to

U.S. EPA, October 1976.
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April 1976. Available from NTIS #FE-1517-26.
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Fraas, A.P., et al. "Use of Coal and Coal Derived Fuels in Total Energy Systems for MIUS Applications. Vol.

I. Summary
Report."

Oak Ridge National Laboratory, Tennessee, April 1976. Available from NTIS #ORML/HUD/MIUS
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75, December 1975. Available from NTIS #PB-253-733.

Kentucky University. Institute for Mining and Minerals Research. "Social, Economic, and Environmental

Impacts Coal Gasification and Liquefaction
Plants."

IMMR 14-GR2-75, April 1976. Available from NTIS =PB-

253-747-

Keystone Coal Industry Manual. "U.S. Coal Mine Production by Seam Available from McGraw-Hill

Publishers.

Krug, J. A. "Railroad Transportation of
Coal."

Presented at a Seminar on Coal Handling and Storage. Uni

versity of Pittsburgh, Corapolis, Pennsylvania. December 1976.

Kujawa, S. "The Catalytic Hydrogenation of COED
Tar."

Presented at the Second Rocky Mountain Fuel Symposium,

University of Utah, February 1977.

Lawrence Livermore Laboratory. "LLL In Situ Coal Gasification Program-Quarterly Progress Report. July-

September
1976."

Prepared for the U.S. Energy Research and Development Administration. UCRL-50026-76-3,
October 1976.
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Lawrence Livermore Laboratory. "Soviet-Bloc Underground Coal Gasification Results Using Enriched Air and

Steam."

By D.R. Stephens and D.G. Miller. UCID-17245, August 1976.

LeBeque, M.K. "Shuttle
Haulage."

Presented at a Seminar on Coal Handling and Storage. University of Pitts

burgh, Corapolis, Pennsylvania. December 1976.

Legassi, R.W. "An Overview of U.S.
Supply."

Presented at the 69th Annual Meeting of the AIChE - Symposium

on How Much Usable Fuel Do We Have Left? Chicago, November 1976.

Lockheed Missiles and Space Co. "Coal Feeder Development Program. Phase I
Report."

December 1975. Avail

able from NTIS #FE-1 792-8.

Lockheed Missiles and Space Co. "Coal Feeder Development Program. Quarterly Technical Progress
Report."

September 1975. Available from NTIS #FE-1792-4.

Loran, B.I. "Environmental Factors for 011/Gas/Coal Conversion
Technology."

Presented at the 69th Annual

Meeting of the AIChE - Symposium on Environmental Control Technology for Synthetic Fuels Processes.

Chicago, November 1976.

Los Alamos Scientific Laboratory. "WESCO Coal Gasification Plans: Navajo
Considerations."

Prepared for

ERDA, February 1976. Available from NTIS #LA-6247-MS.

Lyons, L.A. "Brighter Future in Prospect for Australian
Coal."

World Coal 2 (November 1976): 59.

McCaleb, T.L. "Low-BTU Gas As An Industrial
Fuel."

Presented at the 69th Annual Meeting of the AIChE -

Symposium on Synthetic Fuels Vs. and All-Electric Economy. Chicago, November 1976.

Mcllvried, H. "Technical Problems in Coal Liquefaction-A
Review."

Presented at the Second Rocky Mountain

Fuel Symposium, University of Utah, February 1977.

Martin, T.W. "Conveyorized Burden
Removal."

Presented at a Seminar on Coal Handling and Storage. University

of Pittsburgh, Corapolis, Pennsylvania. December 1976.

Massachusetts Institute of Technology. Energy Laboratory. "Basic Studies of Coal Pyrolysis and Hydrogasi-

fi
cation."

Prepared for the National Science Foundation. NSF/RA-760156, 1976. Available from NTIS PB-254-

878.

Massey. M.J. "Process Design as an Alternative Strategy for Coal Gasification Effluent
Control."

Presented

at the 69th Annual Meeting of the AIChE - Symposium on Environmental Control Technology for Synthetic

Fuels Processes. Chicago, November 1976.

National Coal Association. "A Study of Electric Utility Coal Requirements by
Regions."

NCA, November 1976.

Miller, CW. "Technical Feasibility and Process Integrity of the Consol Synthetic Fuel
Process."

Kunreuther

Associates, Inc. Prepared for ERDA #76-78. March 1976. Available from NTIS #FE-1783-1.

Moll, A.J. "The Economics of Underground Coal
Gasification."

Stanford Research Institure. Presented at the

Underground Coal Gasification Symposium. Morgantown W. Va., August 1976.

Montana. Governor's Task Force on Coal Gasification. "Montana Coal Gasification Project Feasibility Study."

Final Report. Prepared for Honorable Thomas L. Judge, Governor of Montana, December 1976.

Northern Arizona University. "Environmental Impact Studies on the Navajo and Kaiparowits Power
Plants."

Fourth Annual Report. June 1, 1974-May 31, 1975. Northern ARizona University, Environmental Impact Studies.

1975. Available from NTIS #PB-256-726.

Nuttall, H. "An Experimental Investigation of Coal Devolatilization Kinetics for Large Single
Particles."

Presented at the Second Rocky Mountain Fuel Symposium, University of Utah, February 1977.

O'Hara, J.G. "Coal
Liquefaction."

Hydrocarbon Processing 55 (November 1976): 221-226.
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Peng, F.F. "Economic Evaluation of Coal Beneficiation Techniques for Ash & Sulfur
Reduction."

Presented at

the 69th Annual Meeting of the AIChE - Symposium on Fuel and Environmental Problems in Energy Conversion.

Chicago, November 1976.

Perrussel, P.E. "Environmental Controls of Solvent Refined Coal Pilot
Plant."

Presented at the 69th Annual

Meeting of the AIChE - Symposium on Environmental Control Technology for Synthetic Fuels Processes.

Chicago, November 1976.

Petroconsultants LTD. "Coal Worldwide: How Much, What Kind and Where to Find
It."

To be available in early
1977. Petroconsultants Ltd., Adelaide Road, Hill Samuel House, Dublin 2, Ireland.

Pulsifer, A.H. "Electrofluid Gasification of Coal with Nuclear
Energy."

Presented at the 69th Annual

Meeting of the AIChE - Symposium on Coal Conversion Processes, Miscellaneous. Chicago, November 1976.

Pacific Gas and Electric Company, et al. "An In-Depth Evaluation of LLL's R&D Program for the In Situ

Gasification of Deep Coal
Seams."

Prepared for U.S. ERDA, February 1976. Available from NTIS #TID-27008.

Radian Corporation. "Monitoring of an In-Situ Gasification Test of the Linked Vertical Well
Concept."

By
R.A. Magee, R.M. Mann and R.V. Collins. Prepared for ERDA, 1976.

*Rand Corporation. "Coal Development and Government Regulation in the Northern Great Plains: A Preliminary
Report."

By Richard Nehring. and Benjamin Zycher. Prepared in part under a grant from the National Science

Foundation. R-1981-NSF/RC, August 1976.

Rawls, Rebecca L. "Grafting Process Solubilizes
Coal."

Chemical & Engineering News 55 (January 24, 1977):

26-27.

Reber, S.A. et al. "Liquefy Coal to Petrochemical
Feed."

Hydrocarbon Processing 55 (November 1976): 229-

234.

Rocky Mountain Coal Mining Institute. "Proceedings-Rocky Mountain Coal Mining Institute. 72nd Regular
Meeting."

June 27-30, 1976. Lionshead Village, Vail, Colorado.

Runnion, K. "The Catalytic Hydrogenation of
Synthoil."

Presented at the Second Rocky Mountain Fuel Sympos

ium, University of Utah, February 1977.

Ryan, P.T. "Automated Rail
Haulage."

Presented at a Seminar on Coal Handling and Storage. University of

Pittsburgh, Corapolis, Pennsylvania. December 1976.

Sadler, J.E. "Coal Silo Design
Considerations."

Presented at a Seminar on Coal Handling and Storage.

University of Pittsburgh, Corapolis, Pennsylvania. December 1976.

Saletore, Dilip A., and Thomas, William J. "Methanation Reaction Rates for Recycle Reactor
Compositions."

Industrial and Engineering Chemistry 16 (January 1977): 70-74.

Sandstrom, W.A. "The Gasification of Coal Chars in a Fluidized-Bed Ash-Agglomerating
Gasifier."

Presented

at the 69th Annual Meeting of the AIChE - Symposium on Coal Conversion Processes, Miscellaneous. Chicago,

November 1976.

Saroff, L. "Entrained Pretreatment and Coal
Transport."

Presented at the 69th Annual Meeting of the AIChE

- Symposium on Fluidization and Solids Transport in Coal Conversion Processes. Chicago, November 1976.

Schenck, G.K. "Economic
Overview."

Presented at a Seminar on Coal Handling and Storage. University of

Pittsburgh, Corapolis, Pennsylvania. December 1976.

Schiller, J.E. "Composition of Coal Liquefaction
Products."

Hydrocarbon Processing 56 (January 1977): 147-

156.

Scollon, T.R. "An Assessment of Coal
Resources."

Presented at the 69th Annual Meeting of the AIChE -

Symposium on How Much Usable Fuel Do We Have Left? Chicago, November 1976.

Scott, R. "Gas Clean-Up and Air Quality Control in Coal Gasification
Processes."

Presented at the 69th

Annual Meeting of the AIChE - Symposium on Environmental Control Technology for Synthetic Fuels Processes.

Chicago, November 1976.

?Reviewed in this issue
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Sedman, C. "Development of Air Quality Control Standards for Synthetic Fuels
Processes."

Presented at the

69th Annual Meeting of the AIChE - Symposium on Environmental Control Technology for Synthetic Fuels

Processes. Chicago, November 1976.

Sharpe, R.A. "Gasify Coal for
Syngas."

Hydrocarbon Processing 55 (November 1976): 171-175.

Shoemaker, H.D., et al. "Directional Viscoelastic Properties of the Pittsburgh Coal at Elevated Tempera

tures in Compression and
Shear."

Morgantown Energy Research Center, Morgantown, W. Va. Prepared for ERDA,
August 1976.

Shure, L.I. "Performance Potential of Integrated Low-BTU Gasifier Combined Cycle for Future Electricity
Applications."

Presented at the 69th Annual Meeting of the AIChE - Symposium on Low-BTU Gas Technology,

Economics and Future. Chicago, November 1976.

Skamser, R. "Coal: Gasification Commercial Concepts Gas Cost
Guidelines."

Prepared by CF. Braun and Co.,

January 1976. Available from NTIS #FE-1235-1.

Smoot, D., Skinner, F., and Hanks, R. "Mixing and Reaction of Pulverized Coal in an Entrained Gasifier and
Combustor."

Presented at the Second Rocky Mountain Fuel Symposium, University of Utah, February 1977.

Smoot, L.E. and Hanks, R.W. "Mixing and Gasification of Coal Entrained Flow Systems. Quarterly Technical

Progress Report. January 1, 1976 -March 21,
1976."

Brigham Young University, Provo, Utah. Department of

Chemical Engineering, April 1976. Available from NTIS #FE-1767-5.

Snoeberger, David F. and Stone, Randolph. "Evaluation of the Native Hydraulic Characteristics of the Felix

Coal (Eocene, Wasatch Formation) and Associated Strata, Hoe Creek Site, Campbell County,
Wyoming."

Uni

versity .of California. Lawrence Livermore Laboratory. UCRL-SI1992, January 1976. Prepared for ERDA.

Sole, T.L., et al . "Hydrogeo logic Assessment of an Underground Coal Gasification Project Site, Grant

District, Wetzel Co., West
Virginia."

Morgantown Energy Research Center. Prepared for ERDA, 1976. Avail

able from NTIS #MERC/TPR-76/5.

Solomon, I.J., and Eisenberg, W.C. "Utilization of Coal Conversion Process By-Products. Quarterly Report.

December 27, 1976 - March 27,
1976."

April 1976. Available from NTIS #FE-1724-15.

Steedman, W.G. "Solids Segregation and Flow in a One-Eighth Scale Model of the Agglomerating Burner Gasi

fication
Process."

Presented at the 69th Annual Meeting of the AIChE - Symposium on Fluidization and

Solids Transport in Coal Conversion Processes. Chicago, November 1976.

Stephens, D.R. and Lentzner, H.L. "LLL In Situ Coal Gasification
Program."

California University, Liver

more, April 1976. Available from NTIS #UCRL-50026-76-l .

Stewart, Ralph. "Utilization of Low BTU Gas From In Situ Coal Gasification for On-Site Power
Generation."

Sandia Laboratories, August 1976.

Stone, L.K. "Emission From Coal Conversion
Processes."

CEP_ 71 (December 1976): 52-57.

Sudbury, John D., et al. "Demonstration of the Slagging Gasifier
Process."

Conoco Development Company.

Presented at Eighth Synthetic Pipeline Gas Symposium. Chicago, October 1976.

Swiss, M. "Poland's New Mines Increase
Productivity."

World Coal 2 (November 1976): 49.

Taylor, T.E. "An Experimental Study of the Combustion of Coke Breeze in a Fluid Bed
Combustor."

Presented

at the 69th Annual Meeting of the AIChE - Symposium on Fluidization and Solids Transport in Coal Conver

sion Processes. Chicago, November 1976.

URS Company. "Coal Train Assessment Final
Report."

December 15, 1976. Prepared for the Colorado State

Department of Highways. Funded by the Four Corners Regional Commission.

U.S. Bureau of Mines. Process Evaluation Group. "Preliminary Economic Analysis of C02 Acceptor Process

Producing 250 Million Standard Cubic Feet Per Day of High BTU Gas from Two Fuels: Subbituminous Coal and

Lignite."

Morgantown, W.Va. Bureau of Mines, March 1976. Available from NTIS #ERDA-76-58.
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U.S. Environmental Protection Agency. "Development Document for Interim Final Effluent Limitations Guide

lines and New Source Performance Standards for the Coal Mining Point Source
Category."

EPA 440/1 -76/057-a,

May 1976.

U.S. Bureau of Mines. Process Evaluation Group. "Preliminary Economic Analysis of SRC Liquid Fuels: Wyodak

and Illinois No.
6."

Morgantown, W. Va. Bureau of Mines, March 1976. Available from NTIS #ERDA-76-55.

U.S. Bureau of Mines. Process Evaluation Group. "Preliminary Economic Analysis of Lurgi Plant Producing
150 Million SCFD Gas from New Mexico

Coal."

Morgantown, W. Va. Bureau of Mines, March 1976. Available from

NTIS #ERDA-76-57.

U.S. Department of the Interior. Bureau of Mines. "Preliminary Economic Analysis of Synthane Plant Pro

ducing 250 million SCFD High-BTU Gas from Two Coal Seams: Wyodak and
Pittsburgh."

Process Evaluation Group,
Morgantown W. Va., March 1976. ERDA-76-59.

?U.S. Department of the Interior. Bureau of Mines. "Refractory Lining Materials for Coal Gasifiers: A

Literature Review of Reactions Involving High-Temperature Gas and Alkali Metal
Vapors."

By N.S. Raymon, and

L.Y. Sadler III. Information Circular 8721, 1976.

U.S. Department of the Interior, Billings Area Office. Bureau of Indian Affairs. "Crow Ceded Area Coal

Lease Tracts II and III, Westmoreland
Resources."

Final Environmental Statement, December 1976.

U.S. Department of Interior. Bureau of Mines. "Preliminary Economic Analysis of IGT Hygas Plant Producing
250-million-SCFD-High-BTU-Gas from Two Coal Seams: Montana and

Pittsburgh."

March 1976. Available from NTIS

=ERDA-76-47.

?U.S. Department of the Interior. Bureau of Mines. "Strippable Coal Resources of Colorado: Location, Tonn

age, and Characteristics of Coal and
Overburden."

By Charles N. Speltz. Information Circular 8713, 1976.

U.S. Department of the Interior. Geological Survey. "General Geology and Mineral Resources of the Coal Area

of South-Central
Utah."

By K.A. Sargent, et al. Open-File Report 76-811. 1976.

U.S. Department of the Interior. Bureau of Mines. "Geology of the Mary Lee Group of Coalbeds, Black Warrior

Coal Basin,
Alabama."

By G.W. Murrie, W.P. Diamond, and S.W. Lambert. Report of Investigations 8189. 1976.

U.S. Department of the Interior. Geological Survey. "Geophysical Logs of Seventeen Holes Drilled in 1976 in

the Yampa Coal Field, Northwestern
Colorado."

By M.E. Brownfield. Open-File Report 76-817- 1976.

U.S. Department of the Interior. Geological Survey. "Guidelines for Samples Collecting and Analytical

Methods Used in the U.S. Geological Survey for Determining Chemical Composition of
Coal."

By V.E. Swanson,
and C Huffman, Jr. Geological Survey Circular 735, 1976.

U.S. Department of the Interior. Geological Survey. "Land and Natural Resource Information and Some Poten

tial Environmental Effects of Surface Mining of Coal in the Gillette Area,
Wyoming."

By W.R. Keefer and

R.F. Hadley. Geological Survey Circular 743, 1976.

U.S. Energy Research and Development Administration. Oak Ridge National
Laboratory."

Coal Technology
Program Annual Interim Report for Fiscal Year Ending June 30,

1976."

October 1976. ORNL-5208.

U.S. Energy Research and Development Administration. Office of Fossil Energy. "Coal: Conversion and Utili

zation. 1975 Technical
Report."

ERDA 76-86.

U.S. Energy Research and Development Administration. Office of Fossil Energy. "Coal Demonstration Plans,
1975 Technical

Report."

ERDA 76-87-

U.S. Energy Research and Development Administration. Office of Assistant Administrator or Fossil Energy.

"Coal Demonstration Plants: Quarterly Report. April-June
1976."

ERDA 76-96/2.

U.S. Energy Research and Development Administration. Office of Assistant Administrator for Fossil Energy.

"Coal Gasification: Quarterly Report. April-June
1976."

ERDA 76-93/2.

?Reviewed in this issue
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U.S. Energy Research and Development Administration. Office of Assistant Administrator for Fossil Energy.

"Coal Liquefaction: Quarterly Report. April-June
1976."

ERDA 76-95/2.

U.S. Energy Research and Development Administration. Office of Assistant Administrator for Fossil Energy.

"Coal Power & Combustion: Quarterly Report. April-June
1976."

ERDA 76-94/2.

University of Texas, Bureau of Economic Geology, "Land Resources Inventory of Lignite Strip-Mining Areas,
East Texas: An Application of Environmental

Geology."

By Christrpher D. Henry. Geological Circular 76-2,
1976.

Verkler, Jerry T. "Is There a Future for Coal
Gasification?"

Presented at the 33rd Annual Meeting Colorado
River Water Users Association. Las Vegas, Nevada, December 1976.

Weller, S.O., and Bergantz, J.A. "Novel Catalyst Supports for Hydrosulfurization of
Coal."

State Univer

sity of New York, April 1976. Available from NTIS #FE-2013-3.

Williams, R.J. "Catalyzed Steam Gasification of
Coal."

Presented at the 69th Annual Meeting of the AIChE -

Symposium on Coal Conversion Processes, Miscellaneous. Chicago, November 1976.

Wilson, J. "Forecast to 1985 of Rocky Mountain and Utah Coal Production and Mining Equipment
Needs."

Presented at the Second Rocky Mountain Fuel Symposium, University of Utah. February 1977.

Wise, D.L. "Biomethanation of Coal Gasifier Product
Gases."

Presented at the 69th Annual Meeting of the

AIChE - Symposium on New Developments in Experimental Kinetics and Catalysis. Chicago, November 1976.

Wiser, W.H. "Hydrogenation of Western Coal in Dilute Phase Under Medium Pressures for Production of Liquids

and
Gases."

Salt Lake City Department of Mining, Metallurgical and Fuels Engineering, December 1975.

Available from NTIS #FE-1200-1.

Wiser, W. "Potential Utilization of Utah and Rocky Mountain Coal for
Synthesis."

Presented at the Second

Rocky Mountain Fuel Symposium, University of Utah. February 1977.

Woodward, C "Catalyst Available for High-Temperature
Methanation."

Hydrocarbon Processing 56 (January
1977): 136-140.

Wyoming Geological Survey. "Review of Wyoming Coal Fields,
1976."

By Gary B. Glass. Public Information

Circular 4, September 1976.

Yang, W.C. "Simulation and Modeling of Start-up in a Pilot Scale Recirculating Fluidized Bed Coal Devolati-

lizer."

Presented at the 69th Annual Meeting of the AIChE - Symposium on Fluidization and Solids Trans

ports in Coal Conversion Processes. Chicago, November 1976.

Yoon, H. "A Model of the Lurgi
Gasifier."

Presented at the 69th Annual Meeting of the AIChE - Symposium on

Coal Conversion Processes, Miscellaneous. Chicago, November 1976.

Young, R. "In-Plant Health Effects Studies for Synthetic Fuels
Processes."

Presented at the 69th Annual

Meeting of the AIChE - Symposium on Environmental Control Technology for Synthetic Fuels Processes.

Chicago, November 1976.

COAL - EIS

U.S. Department of the Interior. Bureau of Indian Affairs. "Crow Ceded Area Coal Lease Tracts II and III:

Westmoreland
Resources."

Draft Environmental Statement. Two Vols. 1976.

U.S. Department of the Interior. Bureau of Indian Affairs. "Draft Environmental Statement: Navajo-El

Paso/Consolidation Coal Lease and Mining Plan. Navajo Reservation, San Juan County, New
Mexico."

Draft

Supplement to the El Paso Coal Gasification Environmental Statement, DES No. 77-4. February 1977.

U.S. Department of the Interior. Bureau of Reclamation. "El Paso Coal Gasification Project, New Mexico -

Final Environmental
Statement."

Two Volumes. February 1977. DES-No. 77-4.

?U.S. Department of the Interior. "Final Environmental Statement-Northwest Colorado
Coal."

Four Vols.,

1977.

?Reviewed in this issue
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U.S. Department of the Interior. Geological Survey. "Eagle Butte Mine-Amax Coal Company Coal Lease W-

0313773. Campbell County. Wyoming: Proposed Mining and Reclamation
Plan."

Draft Environmental Statement,

1976.

U.S. Department of the Interior. Geological Survey. "East Decker and North Extension Mines-Decker Coal

Company. Big Horn County, Montana: Proposed Plan of Mining and
Reclamation."

Draft Environmental Impact

Statement. Two Vols., 1976.

COAL - MAPS

U.S. Department of the Interior. Geological Survey. "Geologic Map and Coal Sections of the Buffalo Run

Creek Quadrangle, Sheridan County
Wyoming."

By W.J. Mapel and M.D. Malahy. Miscellaneous Field Studies

Maps MF-792, 1976.

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

Ragan Quadrangle, Uinta County,
Wyoming."

By M.L. Schroeder. Open-File Report 76-663, 1976.

Wyoming State Geological Survey. "Johnson County, Wyoming-Geologic Map Atlas and Summary of Land, Water

and Mineral
Resources."

By William G. Wendall, Gary B. Glass, Roy M. Breckenridge, Forrest K. Root, David

Lageson and the Remote Sensing Lab, University of Wyoming. County Resource Series No. 4. December 1976.

COAL - PATENTS

Allis-Chalmers Corporation. Alexander Cybriwsky, and Gerald T. Peterson-Inventors. U.S. Patent 3,990,865.

November 9, 1976. "Process for Coal Gasification Utilizing a Rotary
Kiln."

A rotary kiln coal gasification

process capable of processing caking coals wherein controlled agglomeration of the coal is permitted

without adverse process effects. Caking coals have an agglomerating temperature range and while in this

range the coal is in a semi-plastic state which causes individual particles to stick together on contact

and form agglomerates. After passing through this agglomerating temperature range, during which most

volatiles and tars are removed, a temperature is reached where the coal particles become less sticky and,

with sufficient agitation and maintenance of bed temperature, the agglomerates will break up. In this

process the temperature of the coal is increased at an accelerated rate to cause it to quickly pass

through the agglomerating temperature range before excessive agglomeration occurs and adversely affects

desired flow through the kiln.

Chemishe Fabrik Kalk BmbH, Germany, Hans Lewer-Inventor. U.S. Patent 3,990,517. November 9, 1976.

"Prevention of Self-Ignition of Coal Through the use of Calcium or Magnesium Chloride with Addition of a

Wetting
Agent."

A new process have been devised for the application of a mixture of calcium or magnesium

chloride and non-ionogenic wetting agent for the prevention of the spontaneous ignition of coal, by
applying the same to the surface of the coal. The process involves boring of holes into the out-cropping
coal and then forcing the mixture of calcium or magnesium chloride and wetting agent through the bore

holes. A constant quantity of solution is pressed into the bore holes, the pressure being only sufficient

to overcome the counter pressures occuring in the coal. The procedure greatly extends the time of

effectiveness to a large extent the expenditure of labor for supervision and retreatment of the surface

of the coal now being experienced.

Chevron Research Company. Clark J. Egan-Inventor. U.S. Patent 3,986,349. October 19, 1976. "Method of

Power Generation Via Coal Gasification and Liquid Hydrocarbon
Synthesis."

Disclosed is an integrated

process for the generation of power, particularly electrical power, from a solid carbonaceous material. A

solid carbonaceous material is gasified to produce a combustible systhesis gas. A first portion of the

synthesis gas is contaced with Fischer-Trospsch and hydrogenation catalysts to produce normally liquid

hydrocarbons and a second combustible gaseoux stream. Portions of the two combustible gaseous streams are

combined and combusted and utilized to generate a base-lead power output and tne liquid hydrocarbons are

utilized as a fuel for a gas turbine to produce supplemental power for peak-load demand.

Chia, Tung-Yu-Inventor. U.S. Patent 3,988,120. October 26, 1976. "Method of Desulfurizing
Coal."

A method

of desulfurizing high sulfur low grade coal by immersing it in an aqueous solution of a polar compound

containing nonpolar groups bonded with polar groups, thereby providing low sulfur coal.

Coal Industry (Patents) Limited. Michael David Gray, Geoffrey Michael Kimber, and David Ernest Shipley-

Inventors. U.S. Patent 3,966,585. June 29, 1976. "Manufacture of Coke from a Coal
Extract."

The invention

relates to a process for the production of coke having a low mineral matter content which process comprises

digesting coal in high boiling aromatic oil solvent at a temperature within the range of
350

C to 480C, then

separating insoluble matter from the coal digest to give a coal extract and coking the coal extract character-
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ized in that the coal prior to digestion has a volatile matter content within the range of 13% to 28% by
weight.

Commonwealth Scientific and Industrial Research Organization. Australia. Keith M. Fowling, and Horst W.

Rottendorf-Inventors. Canadian Patent 1,000,223. November 23, 1976. "Demineralisation of Brown
Coal."

This

invention relates to the treatment of brown coal and like carbonaceous materials (i.e. those having
inorganic ash-forming material present in the same manner as in brown coal) to remove or replace a sub

stantial proportion of the inorganic material to upgrade the coal as a raw material or for char production.

Donath, Ernest E. -Inventor. U.S. Patent 3,991,557. November 16, 1976. "Process for Converting High Sulfur

Coal to Low Sulfur Power Plant
Fuel."

This invention relates to a process for producing low sulfur content

heating fuel from carbonaceous materials, and more particularly to a process for converting high sulfur

carbonaceous materials to a low sulfur fuel acceptable as a source of energy in power generation plants

not equipped with emission control devices.

Exxon Research and Engineering Company. Juan J. Correa and Jack M. Hochman- Inventors. Canadian Patent

999,548. November 9, 1976. "Integrated Coal Liquefaction and Hydrotreating
Process."

This invention re

lates to the hydrotreating of liquid product produced by liquefying coal, and more particularly, to

processes wherein the liquefaction zone, in which coal is liquefied, and the hydrotreating zone, in which

liquefied coal is hydrotreated both are operated at essentially equivalent pressures.

?Gulf Oil Corporation, Charles W.Matthews-Inventor, U.S. Patent 3,971,635. "Coal Gasifier Having An Elutri

ated Feed
Stream."

A process for gasifying coal to produce carbon monoxide and hydrogen in which a first

stream of coal is burned to produce gases containing carbon dioxide and steam. A second stream of coal is

maintained as a fluid bed in a separate gasifier zone to produce carbon monoxide and hydrogen. Feed coal

for both streams is first passed through a crusher and the crushed coal is elutriated to remove coal

fines, which are too small to be retained in the gasifier fluid bed, from coarse particulates. The elutri

ated fines are water scrubbed to form a slurry which comprises at least in part said first stream of coal

entering the combustion zone, while the coarse particulates comprise said second stream of coal.

?Gulf Oil Corporation. Charles W. Matthews- Inventor. U.S. Patent 3,971,638. July 27, 1976. "Coal Gasifi

cation Process Utilizing High Sulfur Carbonaceous
Material."

A process for gasifying coal to produce

carbon monoxide and hydrogen in which a first stream of coal is burned without bed formation in combustion

zone in the presence of water under oxidation conditions to produce gases comprising carbon dioxide and

steam. A second stream of coal is maintained as a fluid bed in a separate gasifier zone by upflowing

carbon monoxide and steam from the combustion zone while being gasified under reducing conditions to

produce carbon monoxide and hydrogen. A high sulfur carbonaceous material from an external process comprises

at least in part said first stream of coal entering the combustion zone and the sulfur dioxide produced

there from passage through the fluid bed gasifier zone.

?Gulf Oil Corporation, Charles W. Matthews-Inventor. U.S. Patent 3,971,636. "Condensate Scrubbing of Coal

Gasifier
Product."

A process of gasifying coal to produce carbon monoxide and hydrogen in which a first

stream of coal is burned to produce gases containing carbon dioxide and steam. A second stream of coal is

maintained as a fluid bed in a separate gasifier zone to produce carbon monoxide and hydrogen. The water

vapor in the gasifier product stream is condensed and the condensate is used to scrub char and pollutants

from the same gasifier product stream to form a slurry which is utilized as fuel in the combustion zone.

?Gulf Oil Corporation, Charles W. Matthews-Inventor. U.S. Patent 3,971,637. "Coal Gasification Process

Utilizing Waste Water from An External
Process."

A process for gasifying coal to produce carbon monoxide

and hydrogen in which a first stream of coa.l is burned without bed formation in a combustion zone in the

presence of water under oxidation conditions to produce gases comprising carbon dioxide and steam. A

second stream of coal is maintained as a fluid bed in a separate gasifier zone by upflowing carbon dioxide

and steam from the combustion zone while being gasified under reducing conditions to produce carbon monox

ide and hydrogen. A foul water stream from an external process containing pollutants and/or dissolved

salts is charged to the combustion zone resulting in combustion of pollutants and slagging of dissolved

salts contained therein.

?Gulf Oil Corporation. Charles W. Matthews-Inventor. U.S. Patent 3,971,639. July 27, 1976. "Fluid Bed Coal
Gasification."

A process and apparatus for gasifying coal to produce carbon monoxide and hydrogen in which

a first stream of coal is burned without bed formation in a combustion zone in the presence of water under

oxidation conditions to produce gases containing carbon dioxide and steam. A second stream of coal is

maintained as a fluid bed in a separate gasifier zone by upflowing carbon dioxide and steam from the

combustion zone while being gasified under reducing conditions to produce carbon monoxide and hydrogen.

?Reveiwed in this issue
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Char produced in the fluid bed is elutriated overhead and material in the fluid bed is prevented from

direct entry into the combustion zone. The ratio of carbonaceous material to ash in the char removed

overhead is lower than the average ratio of carbonaceous material to ash in solids in the fluid bed.

Hydrocarbon Research, Inc. Clarence A. Johnson and William Volk-Inventors. U.S. Patent 3,985,516. October

12, 1976. "Coal Drying and Passivation
Process."

Low rank coal such as subbituminous or lignites contain

ing more than about 10 wt.% moisture are first dried and then passed to a fluidized bed where the coal is

passivated against reabsorption of moisture by coating the warm coal particles with a heavy liquid hydro

carbon material. Such coating substantially prevents the reabsorption of moisture in the coal, and thereby
prevents autogenous heating and possible spontaneous ignition during subsequent transportation or storage

of the passivated coal.

Koppers Company, Inc. Michael Perch-Inventor. U.S. Patent 3,990,513. November 9, 1976. "Method of Solution

Mining of
Coal."

A solvent of coal is pumped through pipes drilled into the earth to a coal seam. The coal

is digested, is dispersed into the solvent and solvent recycle, and is thereafter pumped as a solution up

to the surface and processed to remove the coal from the solvent. The method low-ash coal,

stripped of all the extraneous ash, leaving the inherent ash, and stripped of all the sulfur except the

organic type. The method comprises making coal solution in situ and bringing it to the earth's surface

economically, without the hazards and environmental problems of conventional coal mining and without the

need of coal washing facilities.

New Mexico Tech Research Foundation. Stirling A. Colgate-Inventor. U.S. Patent 3,973,628. August 10, 1976.

"In Situ Solution Mining of
Coal."

Underground strata surrounding a coal seam are prestressed by repeated

fracturing with a settleable material to strenghten and seal the strata to contain a hydrostatic pressure in

the coal seam of about 100 to about 500 atmospheres and within the coal seam. After the strata surrounding

the coal seam and the coal seam itself are sealed, an hydrogenating agent is supplied to the coal seam

and is maintained at a temperature of approximately 300 to 500 atmospheres to liquefy and hydrogenate the

coal in situ. When a region of coal is liquefied out to the boundary of the prestressing, the liquefied

coal is pumped out for use.

Occidental Petroleum Corp. Allen Sass, Harry McCarthy, Paul Kautman and Clement Finney-Inventors. Canadian

Patent 1,002,894. January 4, 1977. "Process for the Production and Recovery of Fuel Values from
Coal."

The

invention discloses a process for the pyrolysis of coal to recover fuel values from char therefrom com

prising, a) forming a turbulent stream composed of particulate coal such that the char and coal particles

are intimately admixed and entrained within the gaseous portion of the stream, b) passing said stream into

a pyrolysis zone, c) heating the particulate coal to flash pyrolyze said coal to produce volatilized fuel

values and char, and d) removing the gaseous stream from the pyrolysis zone and separating the solids

portion containing the particulate char from the remaining gaseous stream composed of volutilized fuel

values and carrier gas.

Politechnika Slaska im Wincentego Pstrowskiego, Filwice, Poland. Jerzy Pikon, Piotr Wasilewski and Bole-

slaw Mitka-Inventors. U.S. Patent 3,988,210. October 26, 1976. "Furnace for Manufacturing High Calorific

Gas and Coke from
Coal."

A furnace for manufacturing a high-calorific gas and coke from coal, provided

with two walls perforated in their upper portion, which form a rectangular chamber filled with a coal

charge. These walls are provided with channels with inlet pipes for supplying hot combustion gases and the

furnace is furnished in its upper zone with inlet pipes for delivering coal to the furnace and ramming

pistons having imparted free reciprocating motions. At the side of the furnace in its upper zone are inlet

pipes for supplying a hot circulation gas to the direct heating chamber where a coal charge is directly
heated. Inside of the gas chamber of the furnace there is an outlet pipe for withdrawing cold circulating

gas to a blower which then becomes successively heated to the required temperature in a heat exchanger.

Standard Oil Company (Indiana). John D. McCollum, and Leonard M. Quick-Inventors. U.S. Patent 3,988,238.

October 26, 1976. "Process for Recovering Upgraded Products from
Coal."

A orocess for recovering and

upgrading products from solid coal by contacting the coal with a dense-water containing fluid at a tempera

ture in the range of from about 600F to about
900F'

in the absence of externally supplied hydrogen or

other reducing gas and in the presence of a sulfur-resistant catalyst.

Switzer, George W. , Jr. -Inventor. U.S. Patent 3,986,348. October 19, 1976. "Coal-Fueled Combined Cycle

Power Generating
System."

Apparatus and method for producing
"clean"

fuel from coal for general use such

as, for example, in combined cycle power generating plants. Bituminous coal is only partially gasified in

a carbonizer and gasifier furnace of the boiler to produce and refine the fuel necessary for the combus

tion turbine portion of the cycle. The remaining ungasified portion of the coal is fed into the furnace of

a boiler and burned as solid fuel with combustion turbine exhaust gases. The gas produced for use in the

combustion turbine will contain virtually all pyritic sulfur of the coal and this will be removed from the

gas before introduction into the combustion turbine. The gas and carbonized coal may be used for other

applications than combined cycle power generating plants.
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Terry, Rue! C-Inventor. U.S. Patent 3,987,852. October 26, 1976. "Method of and Apparatus for In Situ

Gasification of Coal and the Capture of Resultant Generated
Heat."

A method of in situ gasification of

coal includes the steps of releasing reactant materials in a coal bed in a manner such that the reactants

are directly exposed to the burning face of a coal bed under preselected temperatures and pressures

whereby the incomplete combustion of the coal is effectively controlled. In one preferred form of the

method, the heat generated from the combusted materials is captured and separated from the recovered gas

so that the heat can be converted to other forms of energy separately from the recovered gas.

?Texaco Development Corporation. Joseph P. Tassoney, and Warren G. Schlinger-Inventors. Canadian Patent

1,000,222. November 23, 1976. "Multi-Hydrotorting of
Coal."

This invention relates to the production of

oil from coal and other solid carbonaceous fuels. More specifically it relates to the hydroconversion of

coal with synthesis gas in the absence of a catalyst to produce coal oil.

The Lummus Company. Morgan C Sze and George J. Snell -Inventors. U.S. Patent 3,974,073. August 10, 1976.

"Coal
Liquefaction."

Insoluble material is separated from a coal liquefaction product by gravity settling
in at least two gravity settlers, with flow from a previous settler being used as feed to the subsequent

settler. A promoter liquid having characterization factor of at least 9.75, a 5 volume percent distilla

tion temperature of at least 250F, and a 95 volume percent distillation temperature of at least 350F and

no greater than 750F is employed in each settler.

Union Carbide Corporation. Hubert Greenidge Davis, Charles William Albright, John Johnson Potter, Jr. and

Carl Edwin Stick-Inventors. U.S. Patent 3,988,237. October 26, 1976. "Integrated Coal Hydrocarbonization

and Gasification of
Char."

An integrated continuous process for the production of liquid and gaseous fuels

wherein coal particles are hydrocarbonized with a hydrogen-rich gas supplied by a gasification process

employing two separate and interconnected zones for combustion and gasification wherein char produced by
the hydrocarbonization of the coal particles provides the feed for the gasification zone.

?Reviewed in this issue
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ENVIRONMENT

EPA ISSUES FINAL REGULATIONS GOVERNING "PREPARATION

OF IMPACT STATEMENTS FOR NEW SOURCE POLLUTANT

DISCHARGE
PERMITS"

The National Environment Policy Act of

1970 (reproduced on pages A-5, 6, and 7

of the September 1970 issue of Synthetic

Fuels) , Executive Order 11514 of March 5,

1970, and the Council on Environmental

Quality's Guidelines of August 1, 1973,
require that all federal agencies prepare

environmental impacts statements on

proposals for legislation and other major

federal actions significantly affecting

the quality of the human environment.

The EPA published proposed regulations

in the Federal Register on October 9.

1975, which would govern "New Sources

National Pollutant Discharge Elimination

System Permits, Preparation of Environ

mental Impact
Statements."

Written comments were invited, some 130

were received, and a few changes to the

proposed regulations resulted.

The final regulations, which became

effective on February 10, were published

in the Federal Register of January 11,

1977 on pages 2450-2459.

# # # #

COLORADO PROPOSES TOUGHER S02 AIR QUALITY

STANDARDS

The Colorado Air Pollution Control

Commission has proposed new sulfur dioxide

emission limitations which may prove to

be critical to major industrial projects

in Colorado in the future. Colorado

already has strict regulations preventing

significant deterioration of air quality.

As shown in Table 1, the federal regula

tions for Class II areas, which were

originally applied to all areas of the

country meeting ambient air quality

standards, are not nearly as stringent as

the Colorado regulations. The proposed

regulations, which are scheduled for public

hearings in mid-March, have the following
provisions:

New sources emitting more than 0.1

TPD of sulfur dioxide must limit S02

emissions to 150 ppmv or less. If

this is unattainable the commission

may, in some cases, permit operation

with best practical control technology

All geographical areas of the state

will be designated as Category I,

except for pristine areas which are

classified as A-I

TABLE 1

SIGNIFICANT DETERIORATION OF AIR QUALITY

REGULATIONS OUTLINING MAXIMUM ALLOWABLE INCREMENTS OVER BASELINE

Area Designation

Federal Colorado

Class II Class I Cateqory I Cateqory A-I

"3

ilfur Dioxide (ug/m")

Annual Mean 15 2 3 1.5

24 Hr ,'tex. 100 5 15 7.5

3 Hr Max. 700 25 75 37.5

mission Density 43 lb SO

deny
/sq mi/
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All Category A-I areas will be sur

rounded by a buffer zone (ostensibly
10 miles deep) in which new sources

will generally not be tolerated (See

Figure 1)

The state will be divided into 11

air basins, and each basin will be

subject to an emission quota of 43

pounds of S02 per square mile a day.

This emission quota will apply to

permits granted after the effective

date of the regulation. Total allow

able S02 emissions in each basin are

given in Table 2.

The establishment of an emission quota

and buffer zones around pristine areas

represent new levels of regulation. One

consideration behind the emission quota

system is that governmental bodies within

each air basin will be required to plan

for the most advantageous method of

allocating the quota among a number of

possible sources. Jurisdictional disputes

between counties and municipalities

within an air basin will probably be

multiplied if the proposed regulation

becomes law.

# # # #

TABLE 2

S02 EMISSION QUOTAS FOR COLORADO AIR BASINS

Air Basin

(See Figure 1 )

41

42

43

44

45

46

47

48

49

50

51

Emission Quota

(tons SOg/day)

223

241

106

160

105

115

34

297

280

316

315

ERDA CONTRACTS WITH ENGINEERING SOCIETIES FOR

INDEPENDENT PROJECT EVALUATIONS

ERDA has awarded a contract for $3.4

million to a not-for-profit corporation

made up of four engineering societies

(AIChE, ASME, ASCE, and AIME) to provide

independent technical and economic

analyses of various ERDA research programs,

The name of the newly-formed corporation

is Engineering Societies Commission on

Energy, Inc. (ESCOE) . ESCOE will employ

10 experienced engineers of different

disciplines for an initial period of

three years, with a possible two-year

extension. The new advisory organization

will be based in Washington, D.C.

The original intent was to create

within the ERDA framework a group of

highly qualified representatives on loan

from industry and academia. Statutory
constraints regarding federal employment

indicated that a less direct arrangement

was necessary to preserve the independent

character of the employment contemplated.

The scope of work, as outlined in the

ERDA/ESCOE contract, is within the follow

ing general technical areas:

Coal liquefaction (direct and
Fischer-

Tropsch)

Pipeline gas production and synthesis

Coal combustion and utilization

including low-BTU gas production,

direct combustion technology, com

bined cycle and advanced power

systems

In situ coal gasification

Shale oil recovery, both surface and

in situ

Enhanced oil and gas recovery and

underwater recovery drilling and

production technology
Magnetohydrodynamics

Within each of the areas specified

above, ESCOE is expected to:

Perform preliminary technical evalua

tions to assess the status of techno

logy

Develop technical process designs for

energy and chemical processes, as

necessary

Conduct economic evaluations of

processes

Conduct in-depth analyses of R&D

programmic issues (e.g., whether or

not a specific process technology is

adequate for a large scale demonstr

ation plant project) for ERDA review

and use

Develop proposed methodology for

comparing the relative merits of

disparate technology alternatives
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Develop technical pros and cons of

issues raised in connection with the

problem of allocation of resources to

alternative approaches in fossil

energy RD&D programs

ESCOE'
s president is Earl C. Miller,

and the corporation is headquartered in

Suite 405, 44 N. Capital St., Washington,
D.C. 20001.

# # # #

UTAH MOVES TO REVISE STATE AIR QUALITY REGULATIONS

The Utah Air Conservation Committee and

the Utah State Board of Health have

proposed a change in the state air con

servation regulations which should allow

for both protection of aesthetically
important areas and development of

natural resources. If the proposed

regulations are adopted, the likelihood

that energy development projects will be

able to meet air quality standards are

increased (but not assured) .

A brief review of applicable federal

air quality regulations will illustrate

the significance of the proposed Utah

regulations. The Clean Air Act Amendments

of 1970 called for the creation of

National Ambient Air Quality Standards.

These ambient standards (40 CFR 50,
Federal Register, Vol. 36, No. 67, April 6,
1971) were designated as primary and

secondary; the primary ambient standards

being requisite to the protection of

public health, and the more strict second

ary ambient standards being requisite to

the protection of public welfare. These

standards are given in Table 1.

In addition to the National Ambient Air

Quality Standards, the Clean Air Act made

provisions to protect the air quality in

areas where the existing air quality was

better than that called for by the

secondary ambient standards. These

provisions took the form of New Stationary
Source Standards (4 0 CFR 60) and Signi

ficant Deterioration of Air Quality
Standards (4 0 CFR 52, Federal Register,

Vol. 39, No. 235, December 5, 1974). The

New Stationary Source Standards establish

ed emission limits for certain types of

installations which would apply to any

new source or significant modification to

an existing source.

The Significant Deterioration of Air

Quality Standards are of major importance

to the energy and synthetic fuels in

dustries. These standards call for the

classification of all areas which were

meeting Secondary Ambient Standards as of

January 1, 1975. The area classification

determines how much incremental increase
in pollutants would be allowed in the

area. These standards are given in

Table 2. Class I areas allow for essen

tially no additional development, Class II

allows for moderate development, and

Class III allows for development up to

the point where the secondary ambient

standards come into effect. All applicable

areas of the country were initially
established as Class II, and provisions

were made to allow the states to reclassify
areas upon approval of the Administrator,
EPA. It is this reclassification which

is addressed by the proposed Utah regula

tions.

The state is proposing that all aesthe

tically important areas (National Parks,

Monuments, Primitive Areas, Wilderness

Study Areas, and National Recreation

Areas) be redesignated as Class I. These

areas amount to about nine percent of the

total area of the state and will essen

tially be protected from any degradation.

The areas of the state which contain

commercially important natural resources

(water, coal, oil, oil shale, alunite,

etc.) are proposed for redesignation as

Class III areas. These areas account for

4 2 percent of the state area, less than

five percent of the state population, and

will allow development up to the point

where the secondary ambient standards

come into effect. All other areas of the

state (with the exception of the Wasatch

Front counties which do not meet second

ary ambient standards) will be designated

as Class II. Indian lands will remain

Class II unless reclassified by Indian

governing bodies. The area designations

are shown in Figure 1 .

In addition, the proposed Utah regula

tions would use only flat land meteorology

models for predicting the impact of new

sources on significant deterioration of

air quality. The proposal also does not

establish "buffer
zones"

around the Class

I areas. Instead, site specific analyses

will be conducted to assure that the

allowable degradation of bordering areas

will not be exceeded.

Comment

Assuming that the proposed regulations

are adopted following public hearings, it

is not assured that energy development

can take place in Class III areas.

Baseline air quality monitoring on the

U-a and U-b shale leases revealed that,

at times, the secondary ambient standards

for non-methane hydrocarbons and ozone

were not met. (White River Shale Project,

Detailed Development Plan, Vol. 1, Sec.

2.4.3.1.) This formed the basis for the
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TABLE 1

FEDERAL AMBIENT AIR QUALITY STANDARDS

Pollutant

Sulfur Dioxide

Averaging
Time

Annual Arithmetic Mean

24 hr

3 hr

Suspended

Particulate Matter

Annual Geometric Mean

24 hr

Carbon Monoxide 8 hr

1 hr

Photochemical

Oxidants (Corrected

for N02 and S02)

1 hr

Hydrocarbons

(Corrected for

Methane)

3 hr

(6 to 9 a.m.)

Primary
Standards

3
80 ugm/m

(0.03 ppm)

3
365 ygm/m

(0.14 ppm)

75 ugm/m

260

3
10 mg/m

(9 ppm)

40 mg/m

(35 ppm)

3

Nitrogen Dioxide Annual Arithmetic Mean

160 ugm/m

(0.08 ppm)

160 ugm/m

(0.24 ppm)

100 ugm/m

(0.05 ppm)

Secondary
Standards

1,300 ugm/m

(0.5 ppm)

3
60 ugm/m

3
150 ugm/m

Same as primary standard

Same as primary standard

Same as primary standard

Same as primary standard

The 1-, 3-, 8-. and 24-hour standards are maximum concentrations not be exceeded more than

once a year.

Primary standards are intended to protect public health.

c

Secondary standards are intended to protect the public welfare from any known or anticipated

adverse effects of a pollutant.

application and approval by the Depart

ment of the Interior for a one-year lease

suspension (see the December 1976 issue

of Synthetic Fuels, page 2-9) .

# # # #
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TABLE 2

FEDERAL NON-DETERIORATION STANDARDS

Allowabl e Increments, ug/r
n3

Class I CIlass II

Particulate Matter:

Ann. Geom. Mean 5 10

24-hr Maximum 10 30

Sulfur Dioxide:

Ann. Arith. Mean 2 15

24-hr Maximum 5 100

3-hr Maximum 25

Class III

700

Concentrations limited to those prescribed

by National Ambient Air Quality Standards.
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Figure 1. Proposed Air Quality Regions For Utah
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GOVERNMENT

UNIFIED ENERGY OFFICE CREATED BY GOVERNORS OF

WESTERN STATES

At a December 10, 1976, meeting of

western governors in Denver, Colorado,
steps were taken to consolidate three

existing energy organizations into a

single, more effective unit. The new and

as yet unnamed energy office will assume

the activities of the Western
Governors'

Regional Energy Policy Office and the

Western Interstate Nuclear Board, and the

energy duties of the Federation of Rocky
Mountain States. As a tax-exempt lobby
ing agency, it is intended to give the

western states considerable political

clout in dealing with the federal govern

ment on energy issues.

The expanded energy organization will

be directly responsible to the governors

of the member states, which are shown in

Table 1. It will provide some informa

tional services, as well as being con

cerned with energy planning, coordination,
and policy development. Private industry,
public organizations, and academia will

most likely have an input to the new

energy office via memberships on ad hoc

committees.

The energy agency was formed as a

result of a task force study convened by
the governors to evaluate methods of

reducing the burdens and ineff iciences

created by rapidly proliferating
multi-

state organizations. The task force

recommended that the western governors

establish an umbrella organization which

would have units to deal with energy,

water, natural and human resources,

agriculture, and education. The structure

of the umbrella organization, along with

the staffing and location of the new

energy office will be finalized at the

Western
Governors'

Conference to be held

in Alaska in August.

# # # #

FORD

PLAN

S FY 1978 BUDGET CONTAINS SYNFUELS INCENTIVE

The outgoing administration submitted

its FY 1978 budget request to Congress.

Of interest to energy is an increase of

about 23 percent in budget authority for

ERDA over FY 1977. The budget authority
figures for ERDA were $6,389 million in

FY 1977 and a proposed $7,841 million in

FY 1978. Most of ERDA's increase is for

energy research, development and demonstr

ation (RD&D) programs to develop alterna

tive energy sources.

Of special interest, however, is the

inclusion of a $295 million request for

synfuels commercialization incentives for

FY 1978. This amount could possibly

back-up loan guarantees for one or perhaps

two commercial-scale plants either coal

gasification or shale oil production.

Table 1 presents a summary of the FY

1978 budget request for ERDA. The $295

million synfuels commercialization in

centive is shown in the right-hand column.

# # # #

H.R. 355 WOULD CONTINUE BAN ON STUDIES TO IMPORT

WATER INTO COLORADO RIVER BASIN

Oregon's U.S. Representative Duncan

would extend to twenty years the period

during which the Secretary of the Interior

is prohibited from undertaking studies of

any plan for the importation of water

into the Colorado River basin. Representa

tive Duncan was joined by other North

western area Representatives as co-

sponsors of the proposed legislation.

The original ban was enacted into law

about ten years ago by U.S. Senator Henry
Jackson of Washington.

# # # #

TABLE 1

WESTERN STATES ENERGY OFFICE MEMBERSHIP

Alaska

Arizona

California

Colorado

Hawaii

Idaho

Montana

Nebraska

Nevada

New Mexico

North Dakota

Oregon

South Dakota

Utah

Washington

Wyoming
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TABLE 1

ENERGY RESEARCH AND DEVELOPMENT ADMINISTRATION

FY 1978 BUDGET REQUEST

Budget Authority ($ In Millions)

1977 1978 Increase

I. Energy Research, Development & Demonstration

Energy RD&D Program

Supporting Research

Financial Incentive Activities

Subtotal

II. Basic Research and Technology Development

High Energy Physics

Nuclear Physics

Life Sciences and Biomedical Applications

Naval Reactor Development

Space Applications and Others

Subtotal

III. Uranium Enrichment Activities

Uranium Enrichment Activities

Revenues

Subtotal

IV. National Security

Weapons Activities

Weapons Materials Production

Subtotal

V. Program Management and Support

Grand Total

$2,643

337

30

3,010

224

81

44

200

24

"573

1,482

-699

783

1,184

551
77735"

$3,305

385

325

4,015

269

86

39

243

36

673

$ 662

48

295

1,005

45

5

-5

43

12

TOO

288

*fi.?flQ

1,685

-966

719

203

-267

- 64

1,466

671
2,137'

282

120

402

297 9

$7,841 $1,452
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HOUSE AND SENATE BUSILY WORKING ON ENERGY BILLS

As prescribed by law, the 1st session of the 95th U.S. Congress held its first meetinq on January 4.

Both Houses have been busy on enerqy matters. Representative Udall, for example, was ready andwaitina

with a bill, (H.R. 2) to regulate coal strip mining. This is the same bill that was defeated in the last

session. Senator Metcalf had Senate bill S 7 introduced as a companion bill to HR 2. By the end of Janury.
2,900 House bills had been introduced. Bills of particular interest to synthetic fuels are cited in the

listing which follows.

House Bills Listed

By Mr. Udall, et al:

H.R. 2. A bill to provide for the cooperation between the Secretarv of the

Interior and the states with respect to the regulation of surface coal mining

operations and the acquisition and reclamation of abandoned mines, and for other

purposes; to the Committee on Interior and Insular Affairs. Senate Bill S.7 is a

companion bill.

By Mr. Teague:

H.R. 36. A bill to provide additional assistance to ERDA for the advancement of

non-nuclear energy research, development, and demonstration; to the Committee on

Science and Technology.

By Mr . Teague :

H.R. 37. A bill to provide additional assistance to ERDA for biomass demonstration

facilities; to the Committee on Science and Technology.

By Mr . Teague :

H.R. 38. A bill to provide additional assistance to ERDA for the advancement of

non-nuclear energy research, development, and demonstration; to the Committee on

Science and Technology.

By Mr. Kastenmeir:

H.R. 93. A bill to promote competition in the production of coal, uranium, and

geothermal power; to the Committee on the Judiciary.

By Mr . Conte :

H.R. 272. A bill to direct the President to halt all exports of gasoline, dis

tillate fuel oil, and propane gas until he determines that no shortage of such

fuels exists in the U.S.; to the Committee on International Relations.

By Mr. Frenzel:

H.R. 366. A bill to require the Secretary of the Interior to compile and keep
current a mineral fuel reserves inventory; to the Committee on Interior and

Insular Affairs.

By Mr. Smith:

H.R. 687. A bill to assure the availability of adequate supplies of natural gas

at a fair and reasonable price; to the Committee on Interstate and Foreign

Commerce.

By Mr. Harrington, et al :

H.R. 929. A bill to prohibit the control of alternative energy sources by
integrated oil companies; to the Committee on the Judiciary.

By Mr. Harrington:

H.R. 1142. A bill to provide additional assistance to ERDA for the advancement

of non-nuclear energy research, development, and demonstration; to the Committee

on Science and Technology.

By Mr. Conte:

H.R. 1564. A bill to preserve and promote competition among corporations in the

production of oil, natural gas, coal, oil shale, uranium, geothermal steam, and

solar energy; to the Committee on the Judiciary.
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By Mr. Elberg:

H.R. 1664. A bill to prohibit the control of slternative energy sources by
integrated oil companies; to the Committee on the Judiciary.

By Mr. Moorhead:

H.R. 1880. A bill to amend the Defense Production Act of 1950 to include synthetic

fuels which may be used as fuels under title III; to the Committee on Banking,
Finance and Urban Affairs.

Senate Bills Listed

By Mr. Metcalf (for himself, Mr. Jackson, Mr. Baker, Mr. Haskell, and Mr. Bumpers):

S. 7. A bill to provide for the cooperation between the Secretary of the Interior

and the states with respect to the regulation of surface mining operations, and

the acquisition and reclamation of abandoned mines, and for other purposes; to

the Committee on Interior and Insular Affairs. House bill HR-2 is a companion

bill.

By Mr. Hollings:

S. 93. A bill to establish an Energy Mobilization Board; to the Committee on

Interior and Insular Affairs.

By Mr. Canon:

S. 118. A bill to provide for the suspension of annual assessment work on mining
claims held by location in the U.S.; to the Committee on Interior and Insular

Affairs.

By Mr. Metcalf:

S. 302. A bill to establish university coal research laboratories, noncoal

mineral research institutes, energy resource fellowships, and for other purposes;

to the Committee on Interior and Insular Affairs.

By Mr. Haskell:

S. 419. A bill to test the commercial, environmental, and social viability of

various oil shale technologies; to the Committee on Interior and Insular Affairs.

By Mr. Randolph:

S. 429. A bill to amend the Federal Non-nuclear Energy Research and Development

Act of 1975 to provide assistance to ERDA for the advancement of research, de

velopment, and demonstration of non-nuclear energy technologies, and for other

purposes; to the Committee on Interior and Insular Affairs.

By Mr. Randolph:

S. 430. A bill to amend the Federal Non-nuclear Energy Research and Development

Act of 1975 to provide generic authority to ERDA to utilize loan guarantee

assistance to advance research, development, and demonstration of non-nuclear

energy technologies, and for other purposes; to the Committee on Interior and

Insular Affairs.

By Mr. Byrd:

S. 474, the "Emergency Natural Gas Act of
1977,"

was signed by President Carter

on February 2. The President is authorized to allocate gas among interstate

pipelines and permit sales from the intrastate market to the interstate market

at prices free from FPC jurisdiction. This bill does not concern synthetic fuels,
but it is of major interest currently.

By Mr. Jackson:

S. 582. A bill to amend the Colorado River Basin Project Act to extend the

period during which the Secretary of the Interior shall not undertake reconnais

sance studies of any plan for the importation of water into the Colorado River

Basin; to the Committee on Interior and Insular Affairs.
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By Mr. Percy:

S. 591. A bill to reorganize the executive branch of the federal government to

restructure federal energy agencies, to establish an Energy Policy Council and a

Department of Energy Supply and Natural Resources, to enhance energy conservation

programs throughout the executive branch, to study energy regulatory policies,

and for other purposes; to the Committee on Government Operations.

By Mr. Randolph (for himself, Mr. Ford, and Mr. Huddleston) :

S. 620. A bill to establish university coal research laboratories and to establish

energy resource fellowships and for other purposes; to the Committee on Interior

and Insular Affairs.

# # # #
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U.S. GOVERNMENT SYNFUELS CONTRACT AWARDS LISTED

This listing of contract awards was excerpted from notices appearing in the Commerce Business Daily
during the period from November 6, 1976, to February 6, 1977.

U.S. Energy Research and Development Administration

PREPARATION OF A CONCEPTUAL DESIGN FOR A COMMERCIAL PLANT TO MAKE METHANOL FROM

COAL. $1.6 million to the Badger Company, Cambridge, Massachusetts.

DETERMINE THE POTENTIAL GAS RESERVES IN THE DEVONIAN SHALE, thoroughly characteriz

ing the shale, and evaluating and improving state-of-the-art exploration and

extraction technology. Cost sharing contract E (40-1) -5253 with AMEX/VESCORP

Industries, Inc., Worthington, Ohio. Estimated cost to ERDA is $487,593 for the

five-year project.

U.S. Environmental Protection Agency

COMBUSTION OF HYDROTHERMALLY TREATED COAL. Contract 68-02-2187 (DU-76-A228) for

$631,000 to Battelle Memorial Institute, Columbus, Ohio.

IDENTIFICATION OF COMPONENTS OF ENERGY-RELATED WASTES AND EFFLUENTS. Contract

68-03-2487 (CI 76-0259) for $309,305 to Gulf South Research Institute, Baton

Rouge, Louisiana.

COAL CLEANING TECHNOLOGY DEVELOPMENT. Contract 68-02-2199 (DU-75-A326) for

$1,585,000 to Versar, Inc., Springfield, Virginia.

ANALYSIS OF THERMAL DECOMPOSITION PRODUCTS OF THE FLUE GAS CONDITIONING AGENTS

used to improve the collectibility of fly ash from the combustion of low sulfur

coal. Contract 68-02-2200 (DU-76-A220) for $150,000 to Southern Research

Institute, Birmingham, Alabama.

ENVIRONMENTAL CONTROL TECHNOLOGY IN FUEL TREATMENT, PROCESSING AND CONVERSION

CONVERTER STREAMS. Contract 68-02-2601 (DU-75-A167) for $1,951,931 to Hydrocarbon

Research, Inc., McLean, Virginia.

COAL PULVERIZING AND DRYING SYSTEM. Contract EY-77-C-02-4200 (RFP EY-77-R-02-0003)

for $88,096 to Williams Patent Crusher & Pulverizer Company, St. Louis, Missouri.

National Institute for Occupational Safety and Health

RECOMMENDED STANDARDS FOR COAL GASIFICATION. Contract 210-76-0171 for $185,000

to to Enviro Control, Inc., Rockville, Maryland.

INDUSTRIAL HYGENE CHARACTERIZATION OF COAL GASIFICATION OF PILOT PLANTS. Contract

210-76-0160 for $349,931 to Bendix Corp., Southfield, Mississippi.

U.S. Army Mobility and Equipment Research and Development Command

RESEARCH AND EXPLORATORY DEVELOPMENT IN THE FIELD OF FUELS, LUBRICANTS, AND

COMBUSTION. Contract DAAG53-76-C-0003 (P00018) for $700,000 to Southwest

Research Institute, San Antonio, Texas.

Office of Naval Research

SUPPORT OF A 100,000 BARREL OIL SHALE R&D PROJECT at Anvil Points, Colorado, to

initiate shale oil production and to conduct research and development on shale

retorting technology using the oil shale research facility located on the Naval

Oil Shale Reserve near Rifle, Colorado. Contract N00014-77-C-0019 (10/29/76,

no RFP) for $831,032 to Development Engineering, Inc., Grand Junction, Colorado.

SUPPORT OF A 100,000 BARREL OIL SHALE R&D PROJECT at Anvil Points, Colorado, in

cluding mine preparation, pre-commissioning, and initial start-up of the oil shale

research facility located on the Naval Oil Shale Reserve near Rifle, Colorado.

Contract N00014-76-C-1074 (10/29/76, no RFP) for $502,129 to Development Engineer

ing, Inc., Grand Junction, Colorado.
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SERVICES IN SUPPORT OF A 100,000 BARREL OIL SHALE R&D PROJECT at Anvil Points,

Colorado, to install 60,000 barrels of crude shale oil storage at the oil shale

research facility located on the Naval Oil Shale Reserve near Rifle, Colorado.

Contract N00014-77-C-0011 (10/29/76, no RFP) for $309,621 to Development Engineer

ing., Inc., Grand Junction, Colorado.

# # # #
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U.S. GOVERNMENT SYNFUELS PROCUREMENT NOTICES LISTED

This-
listing of procurement notices appeared in the Commerce Business Daily during the period from

November 6, 1976, to February 6, 1977.

U.S. Energy Research and Development Administration

Vendor interest and capability is requested for the purpose of determining the

present state-of-the-art in the following research areas:

ELECTROSTATIC PRECIPITATOR FOR REMOVAL OF TAR MIST FROM LOW-BTU GAS AT HIGH
PRESSURE. Tar mist formed by condensation will be removed from 300 psig low-BTU

gas produced at the Morgantown Energy Research Center. The precipitator will

operate at a temperature ranging from 250F to 450F. The precipitator will be

equipped with a flushing system for removal of dust and tars collected at the

electrodes.

ACID GAS AND AMMONIA REMOVAL FROM WASTE WATER GENERATED BY GASIFICATION SYSTEM.

It is intended to install a sour water stripping system for treatment of waste

water from the low-BTU gasifier at the Morgantown Energy Research Center. Waste

water from the low-BTU gas cooling and cleanup system is expected to contain

suspended and dissolved oils, phenols, fixed and free ammonia sulfides, sulfites,

sulfates, thiosulfates, carbonates and bicarbonates, and chlorides. Due to the

high partial pressure of C02 in the low-BTU gas, the dissolved carbon dioxide

content of the waste water is expected to be higher than that ordinarily en

countered in refinery sour waters and in weak ammonia liquor from coke oven by
product plants. The dissolved HCN content is expected to be low (about 50 ppm

by weight) . The sour water stripping system will be designed to remove ammonia

and H2S to a level such that waste water can next be treated by biooxidation for

disposal. Acid gases from the stripper will be sent to a desulfurization system.

Ammonia is not intended for recovery at the pilot scale. However, the installed

stripping system should demonstrate the possibility of scale-up with ammonia re

covery. The feeding of acid gases to an H2S removal system imposes the following
constraints on the stripping system: Either acid gas stripper will operate at

300 psig or else acid gases from the stripper will be compressed to 300 psig.

Acid gas should be low in moisture, phenol, light oil, and ammonia content. This

is not a request for proposals.

ENGINEERING EVALUATION SERVICES OF COAL CONVERSION PROCESSES WITH COMMERCIAL

POTENTIAL. Negotiations will be conducted with Energy Resources Company,

Cambridge, Massachusetts, for additional work under Contract E(49-18) -2201.

DEVELOP MATHEMATICAL MODELS USING KNOWN GAS REACTIONS AND EXISTING MINERAL INTER

ACTION DATA FOR A STUDY TO DETERMINE THE CHEMICAL REACTIONS AND INTERACTIONS OF

COAL DURING CONVERSION OR COMBUSTION. Negotiations being conducted with Dr.

William Simons, Morgantown, West Virginia.

PROGRAM MANAGEMENT PLAN. Develop a management system that will insure that

Fuel Gas Demonstration Plants Program costs, schedules, and technical objectives

are met. Negotiations are to be held with Systems Consultants, Inc., Washinaton,
D.C.

H-COAL LABORATORY PROGRAM SUPPORTING PILOT PLANT OPERATIONS. HRI will operate

their bench-scale and process development units to simulate pilot plant oper

ations and determine failure-safe procedures. ERDA plans to award a contract

with Hydrocarbon Research, Inc., McLean, Virginia.

STUDY OF THE H-COAL EBULLATED BED REACTOR. ERDA plans to negotiate with the

Amoco Oil Company, Naperville, Illinois.

PERFORM MINOR RESEARCH TASKS IN COAL PREPARATION ANALYSIS, new approaches in

liquefaction, coal refinery analysis, solids/liquid separation, and sulfide/

sulfate regeneration. Negotiations being conducted with Ray Zahradnik Consulting,

Inc., Pittsburgh, Pennsylvania.
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TEST INTEGRATION OF THE MONTANA OPEN CYCLE MHD COMPONENT DEVELOPMENT AND INTEGR

ATION FACILITY. Negotiations being conducted with Westinghouse Electric Corp.,

Pittsburgh, Pennsylvania.

DEVELOPMENT OF COATING SYSTEMS FOR THE CORROSION/EROSION PROTECTION OF COAL

GASIFICATION VESSEL INTERNAL COMPONENTS SUCH AS CYCLONES, DIPLEGS, HANGERS, HEAT

EXCHANGERS, ETC. It is contemplated that more than one contract may be awarded.

RFP EF-77-P-01-2592.

PERFORM A RESEARCH PROJECT WHICH WOULD ESTABLISH THAT A DETONATION WAVE WILL

PROPOGATE IN THE CLEAT SYSTEM OF COAL. Negotiations being conducted with

Physics International Company., San Leandro, California.

INVESTIGATION, EVALUATION, AND REPORTING ON HYDROGASIFICATION PROCESSES. Negoti

ations being conducted with Bechtel Corp., San Francisco, California, on the basis

of an unsolicited proposal.

DEVELOPMENT OF ANALYTICAL PROCEDURES TO ASSIST IN THE DEVELOPMENT OF FOSSIL ENERGY

R&D PROGRAMS. Negotiations being conducted with Donovan, Hamester & Ratien, Inc.,

Washington, D.C.

INVESTIGATION OF THE CAPABILITY OF INDUSTRY TO PROVIDE ROTATING EQUIPMENT FOR

DEMONSTRATION/COMMERCIAL PLANT-SCALE COAL CONVERSION FACILITIES is being conducted

by the Major Facilities Project Management Division of ERDA/Fossil Energy. In

dustry input is desired in two areas: 1) Defining the present capability of

industry to supply the equipment needed; and 2) Determining research and development

needs, including lead time requirements, for producing equipment of advanced

design, liquefaction, gasification, and direct combustion systems are to be con

sidered. Equipment of interest includes compressors, liquid and slurry pumps,

turbines and expanders. Depending on the individual process, the possible

operating parameters will range from ambient temperature to 700F and from atmos

pheric pressure to 4,500 psia. The maximum flow rates targeted for these types

of rotating equipment are: compresssors 1.25 x 10
6

acfm; liquid pumps 50,000

gpm; slurry pumps 20,000 gpm; power recovery turbines 25,000 gpm. Solids contents

of up to one (1) grain per standard cubic foot for gas streams and up to 60 weight

percent for slurry streams may be encountered. These operating ranges do not

necessarily apply simultaneously for one item nor do they completely cover all of

the requirements of coal conversion equipment.

CONDUCT FIELD DEMONSTRATION PROJECTS FOR OIL RECOVERY FROM TAR SANDS using in

situ processes. Competitive selection of one or more contracts. The funding
will be based on cost sharing between ERDA and the contractors. The emphasis

is on demonstrating and evaluating the technical and economic aspects of commercial

scale projects in tar sands reservoirs in the U.S. RFP s are anticipated to be

available on or about February 11, 1977. Proposals are expected to be received

on or about April 22, 1977. Funded projects are expected to start on or about

August 1, 1977, and to last up to four years. Offerors submitting proposals in

response to this RFP should: 1) Already have available the proposed site for

this project; 2) Complete the project within four years; and 3) Have necessary

funding to fund the contractor's share of the costs which must be at least 50

percent of total project costs.

ECONOMIC PRODUCTION OF PIPELINE QUALITY FUEL GAS FROM CATTLE FEEDLOT RESIDUE by
means of Methane Fermentation. The contrator will design, fabricate, start-up,
and provide acceptance and operational testing to evaluate and verify the

technical and economical feasibility of a process employing methane fermentation

to convert cattle feedlot residues from an environmental feedlot into pipelineing

fuel gas.

U.S. Environmental Protection Agency

9 REVIEW OF THE EPA
'
S NON-SIGNIFICANT DETERIORATION SYNTHETIC FUELS ANALYSIS AND

OTHER ENERGY RELATED ANALYSES. EPA anticipates negotiation of a contract with

Environmental Research and Technology, Inc., Concord, Maine.
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EVALUATION OF POLLUTANT EMISSIONS FROM INDUSTRIAL BURNERS using dirty low and

medium-BTU gases. RFP DU-77-A019. EPA contemplates negotiations with the

Institute of Gas Technology for an evaluation of the pollutant potential of low

and intermediate-BTU gases that would be characteristic of product gases following
post-gasification, high-temperature sulfur cleanup.

TWO ONE-DAY BRIEFINGS ON "FUTURE HYDROCARBON FUEL OPTIONS AND REQUIREMENTS FOR

DEFINING THE CHARACTERISTICS OF FUTURE HYDROCARBON
FUELS."

Negotiations being
conducted with Exxon Research and Development Company, Linden, New Jersey.

TEST AND EVALUATION OF HOMER CITY COAL CLEANING PLANT. Negotiations are con

templated only with General Public Utilities Services Company on a cost sharing
basis.

U.S. Bureau of Land Management

SURVEY OF SOCIO-ECONOMIC IMPACTS OF COAL DEVELOPMENT in the Star Lake-Bisti

region of New Mexico. YA-512-RFP7-38.

U.S. Geological Survey

COLLECTION OF HYDROLOGIC DATA. USGS plans to request proposals for the operation

of data-collection stations in major coal lease areas in western North Dakota,
eastern Montana, Wyoming, southern and northwestern Colorado, southern and central

Utah, and northwestern New Mexico. The objective of the proposed water resources

data collection is to obtain continuous or periodic information on groundwater

levels, groundwater quality, and streamflow quantity and quality, including
sediment loads, so that determinations of changes in the hydrologic system

associated with coal development, should they occur, may be detected and docu

mented .

Civil Engineering Laboratory (Port Hueneme) Naval Construction Battalion Center

PERFORM COST ANALYSES AND SITE SPECIFIC FEASIBILITY STUDIES FOR CENTRAL COAL

GASIFICATION SYSTEMS AT SELECTED NAVY BASES. Prepare preliminary design of in

dustrial sized coal-fired steam plant with air pollution control for cost compari

sons with gasification systems. Reference 77-0021.

Offi ce of Naval Research

SERVICES IN SUPPORT OF A 100,000 BARREL OIL SHALE R&D PROJECT at Anvil Points,

Colorado, to include: Installation of 60,000 barrels of crude shale oil storage;

Mine preparation, Plant pre-commissioning and initial startup; Initiation of

shale oil production; and initiation of research and development on shale retort

ing technology. Negotiations are to be conducted with Development Engineering,

Inc., Grand Junction, Colorado.

Department of Transportation, Federal Highway Administration

INVESTIGATION OF THE USE OF COAL REFUSE-FLY ASH COMPOSITIONS AS HIGHWAY BASE

COURSE MATERIAL. The objective of this study is to determine the potential for

combining fly ash with coal refuse and to evaluate the usefulness of various

combinations of coal refuse, fly ash, and other additives (lime, bitumen, cement,

etc.) as highway base course mixtures. RFP 205-7.

Argonne National Laboratory ,

INSTRUMENTATION DEVELOPMENT FOR DEMONSTRATION-SCALE COAL CONVERSION AND FLUIDT.ZED-

BED COMBUSTION PLANTS. Instruments are needed for on-line measurement of mixed-

phase flow rates, compositions, levels, and temperatures. Argonne is seeking from

commercial instrument suppliers expressions of interest and qualifications for

participation in this program. This notice is a solicitation of interest and

qualifications for providing instrumentation needs.

# # # #
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SYNFUELS RESEARCH AND DEVELOPMENT SOURCES SOUGHT BY U.S. GOVERNMENT

This listing of synthetic fuels R&D Sources Sought was excerpted from the Commerce Business Daily

during the period November 6, 1975, to February 6, 1977.

U.S. Energy Research and Development Administration

EXPLORATORY RESEARCH ON THE UPGRADING AND REFINING OF COAL DERIVED SYNCRUDES

AND/OR SHALE OIL. ERDA is seeking sources for research relating to the upgrading
and refining of coal derived syncrudes and/or shale oil. New process/catalyst

concepts are needed for the upgrading of primary coal liquefaction products as

SRC, Synthoil, and H-Coal product to readily refineable distillates. It is

anticipated that a Program Research and Development Announcement (PRDA) will be

issued in the near future covering bench-scale research on novel catalytic, thermal

conversion, or extractive processes to improving efficiency of hydrogen usage,

selectively removing heteroatoms (especially nitrogen) , or increasing yields of

valuable fuel products. Aspects which may be included are: exploratory screening
for technical feasibility or economic potential, bench-scale process evaluation

and/or supporting basic and applied studies.

Office of Naval Research

REFINING CRUDE SHALE OIL INTO MILITARY SPEC FUELS under joint DOD/ERDA Synthetic

Fuel R&D Program. Formal presentation of government's requirements was made

December 2, 1976, at Stouffers National Center Hotel, Arlington, Virginia. In

formal presentations to organizations representing interested refineries may be

made, upon request. Issuance of RFP was scheduled for January 1977.

# # # #

U.S. GOVERNMENT PROGRAM OPPORTUNITY NOTICES LISTED

U.S. Energy Research and Development Administration

Incomplete data are available concerning an announcement of a Program Opportunitv
Notice (PON) under which industry is being asked to design, construct, and operate
a pilot plant that would use a combination of petroleum conversion and refining
processes for the production of gasoline and No. 2 furnace oil. The proposed

pilot plant would produce about 100 BPD. A preproposal conference was set for

February 23 in Washington, D.C. Deadline for proposals is June 1, 1977.

# # # #
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ENERGY FORECASTS

ERDA's NEWEST ESTIMATE OF PRODUCTION OF SYNFUELS
PRESENTED

In a presentation at Stanford Research

Institute last November, Energy Research

and Development Administration Assistant

Director, Philip C. White, presented
ERDA's newest estimate on the energy
picture to the year 2000, including the

role of synthetic fuels.

ERDA sees a projected U.S. population

of 260 million people by the year 2000.

We cannot expect a great contribution

from synfuels by 1985, but by 2000,
synfuels could provide 10 or 11 quads.

In comparision, solar could provide

between 1 and 10 quads, geothermal 1 to 5

quads. Synfuels from coal would be

included in a 14 to 25-quad production

which White cites as coal's total contri

bution. Shale oil will be between 1 and

5 quads .

White termed the conversion of coal and

oil shale to synfuels as the most viable

alternative to meeting future needs of

substitute natural gas. Substitute gas

from these sources, he predicts, will

compare well with the cost of natural gas

from Alaska or with imported LNG.

ERDA's enabling legislation provides

the authority to build at least one

commercial plant for each new and advanced

technology as well as to provide govern

ment grants and price supports for such

plants. Funding, of course, is up to

Congress. White disclosed that his

office, which is assigned the responsi

bility for synfuels commericialization,

will ask Congress for authority to build

five commercial plants, probably of the

following kinds:

High-BTU gas

Biomass-derived boiler fuel

Shale oil

Fluidized bed combustion

SRC syncrude

Major oil shale contract projects of

ERDA were listed by White and are repro

duced in Table 1. ERDA's major coal

demonstration projects were also cited

and his data are reproduced as Table 2 .

# # # #

FORD FOUNDATION'S REPORT "A TIME TO
CHOOSE"

IS

REBUTTED IN "NO TIME TO
CONFUSE"

The final report of the Energy Policy
Project of the Ford Foundation was issued

TABLE 1

PROJECTED OIL SHALE MAJOR CONTRACT PROJECTS

MAJOR PROJECTS PERFORMER LOCATION

Antrim Shale

True In Situ

Solution Mining

Vertical Modified

In Situ

Modified In Situ

Dow Midland, MI

Ralley-Frac Rock Springs, WY

Equity

Occidental Debeque, CO

Rio Blanco

County, CO

Geokinetics Uintah County,
UT

STATUS

Underway-

Oct 76

Contract Under

Negotiation

Contract Under

Negotiation

Contract Under

Negotiation

Contract Under

Negotiation

Noticeable Surface

Disturbance
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TABLE 2

STATUS OF MAJOR DEMONSTRATION PROJECTS OVERVIEW

Clean Boiler Fuel

t

Process design nearing completion

Technical & management review underway

Pipeline Gas

Negotiations underway with two selected contractors

Conceptual A.E. studies being considered for HYGAS process

Low BTU Fuel Gas

Utility - 5 proposals under evaluation, selection underway
Industrial - 3 proposals under evaluation, final selection

nearing completion

Small scale - 4 proposals under evaluation, final selection

nearing completion

Direct Combustion

Conceptual studies to begin shortly for both utility & industrial
applications

Working with TVA on joint utility program

in 1976 as, "A Time to
Choose."

This

report, the product of three years of

study and $4 million in expenditures, has

inspired a critique by a group of pro

minent economists and scientists who

disagree with the conclusions. The

critique, entitled "No Time to
Confuse,"

has been published by the Institute of

Contemporary Studies, 260 California

Street, Suite 811, San Francisco.

While both books would have to be read

to fully understand the controversy,

remarks by the several contributors to

"No Time to
Confuse"

are presented which

explain their objections to "A Time to

Choose.
"

Armen Alchian, an economist, observed

that "'A Time to
Choose'

confuses energy
and environmental issues, enters the

Guiness Book of World Records for most

errors of economic analysis and fact

in one Book, Is arrogant in assertions of

waste and inefficiency, is paternalistic

in its conception of energy consumption

management, is politically naive, and

uses demagoguery.
"

Morris Adelman, an MIT economics pro

fessor, notes that everything said about

oil in "A Time to
Choose"

was said about

coal by W.S. Levins in 1865. He cites

numerous fallacies by Ford Foundation

authors and concludes that perhaps a

variation of Gresham's law applies

namely: bad arguments drive out good

arguments .

Thomas Moore, an economist, writes that

the Ford Foundation authors collected

interesting data on some subjects, but

their conclusions seem to be based more

on ideology and predilection than on

analysis of substantiated fact. It is as

though the authors wrote the conclusions

first, and then developed arguments in an

effort to substantiate them.

Arnold Moore, an economist, suggests

that the tables, statistics, and support

ing analyses merely catalogue the opinions

of the author. Their data are not

quantitative (hence, not useful), are

largely unsupported, and are inconsistent

with evidence the report cites frequently.

He suggests that the Ford Foundation
'
s

embarrassment at having created this

study will be mitigated by the obscurity
into which the report will pass.

James DeHaven, an engineer, wonders

about the emphasis this report places on

conservation without ever defining what

conservation is. One reason for this

oversight, he suggests, is that there are

as many definitions as there are conserva

tionists, and each definition reflects

the originator's preferences.

Herman Kahn, head of Hudson Institute,
notes that this Ford Foundation study
illustrates a weakness of such projects.

They are often staffed by groups who do

not only have a narrow ideological focus

but they don't even realize this is the

case.

1-20
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Henry Ford II Severs Ties With Ford

Foundation

In a probably-related development,
Henry Ford II resigned from the Ford

Foundation on January 10. Ford's grand

father created the foundation 41 years

ago. Ford served as a member of the

Board of Trustees, and his resignation

severs all remaining family ties to the

foundation. Benson Ford had resigned as

board chairman a year ago.

Henry Ford II provided Cameron Engi

neers with a copy of his letter of re
signation from the board of the Ford

Foundation. In his letter he stated the

following:

"In leaving the Board, I have a few

thoughts that I would like to pass

along to you. The first of these is

that, to a great extent, effectiveness

in a large institution comes from an

understanding and appreciation of its

goals and actions by the constituency
it serves. In the case of the Founda

tion, the constituency is society at

large; I suggest to you that society's

view of the Foundation is quite blurred

these days. The diffuse array of

enterprises upon which the Foundation

has embarked in recent years is almost

a guarantee that few people anywhere

will share a common perception of what

the Foundation is all about, how it

sees its mission and how it serves

society. I think this weakens the

Foundation's capacity to be effective

in terms commensurate with its potential.

"Another consideration that I believe

requires more attention is the need to

scale down activities to a level that

reflects diminished resources. It

seems to me that with half of the

income, we still are addressing as many

different problem areas as we did 10 or

15 years ago. I suspect that we are

tackling some of these rather thinly
and thus not too effectively.

"The Foundation always has prided

itself on its emphasis on funding the

experimental kind of effort the new

way that might lead to a significant

breakthrough. Yet we stick with some

programs for years and years Office

of the Arts being a prime example. Are

we an on-going funding agency or are we

courageous backers of innovation in the

huge field of human problems?

"The Foundation exists and thrives on

the fruits of our economic system. The

dividends of competitive enterprise

make it all possible. A significant

portion of the abundance created by
U.S. business enables the Foundation

and like institutions to carry on their

work. In effect, the Foundation is a

creature of capitalism a statement

that, I'm sure, would be shocking to

many professional staff people in the

field of philanthropy. It is hard to

discern recognition of this fact in

anything the Foundation does. It is

even more difficult to find an under

standing of this in many of the insti

tutions, particularly the universities,

that are the beneficiaries of the

Foundation's grant programs.

"I'm not playing the role of the hard-

headed tycoon who thinks all philanthro-

poids are socialists and all university
professors are communists. I'm just

suggesting to the Trustees and the

staff that the system that makes the

Foundation possible very probably is

worth preserving. Perhaps it is time

for the Trustees and staff to examine

the question of our obligations to our

economic system and to consider how the

Foundation, as one of the system's most

prominent offspring, might act most

wisely to strengthen and improve its

progenitor.
"

# # # #

USBM REPORT LIST PROJECTS TO EXPAND FUEL SOURCES

IN EASTERN STATES

U.S. Bureau of Mines Information

Circular (IC) 8725, entitled "Projects to

Expand Fuel Sources in Eastern
States,"

lists results of the Bureau's survey of

planned or proposed coal mines, coal and

non-coal conversion plants, electric

generating plants, oil refineries, and

uranium enrichment facilities east of the

Mississippi as of June 1976.

A comparison report, "Projects to

Expand Fuel Sources in Western
States,"

was published as IC 8719 in 1976.

Of the 594 projects listed in IC 8725,
492 concern coal mines and electric

generating plants. Other types of projects

include 14 coal conversion plants, six

non-coal conversion plants, 13 pipelines,

16 oil refineries, eight natural gas

processing plants, 21 gas storage faci

lities, six uranium enrichment facilities,
and 21 miscellaneous.

For each eastern state, the various

proposed facilities are shown on a loca

tion map and a table lists each project's

location, sponsor, capacity, markets,

employment, and miscellaneous comments.

Both reports are available from the U.S.

Government Printing Office.

# # # #
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ECONOMICS

COLORADO STUDIES FINANCIAL REQUIREMENTS OF ENERGY

BOOM TOWNS

In a report entitled "Boom Town Fi

nancing
Study"

(available through the

Department of Local Affairs, State of

Colorado, 1313 Sherman, Denver, Colorado

80203) , the financial problems of small

communities impacted by major energy
developments are discussed. A major

problem addressed by the report is the

long lead time required for a community
to match increased tax revenues from an

expanded tax base with increased demands

for public facilities and services. This

lead time or "front end
financing"

problem

is illustrated in Figure 1.

In estimating the magnitude of financial

problems which might be encountered by
boom towns, the authors projected the

construction of energy related projects

which could influence the growth of six

western Colorado communities shown in

Figure 2. In order for controlled growth

to occur in these communities, the report

concluded that the following actions

would have to be taken:

A standard should be established for

identifying potential boom towns

An Energy Impact Assistance Fund

should be established to provide

loans and grants to communities to

alleviate front-end financing problems

120 r

2 4 6 8 10

YEAR FROM START OF CONSTRUCTION

Figure 1. Illustration of Lead Time Required

to Match Tax Revenues with Public Needs

Provisions should be made to expedite

sharing of tax base revenues amont

regional city and county governments

An Energy Impact Financial Assistance

Office should be established as the

centralized authority for providing
assistance in boom towns.

Steps should be taken to stimulate

the local housing industry to meet

the need for temporary and permanent

housing

# # # #

BANKER DISCUSSES SYNFUELS FINANCING PROBLEMS

During a panel discussion on problems

facing the coal conversion industry,
sponsored by the AIChE at its 6 9th

Annual Meeting in Chicago, Jeffrey Sell,
Vice President of Chase Manhattan Bank,
made the following observations:

Any developing industry based on new

and unproved technology, such as coal

gasification or liquefaction, must

meet strict risk criteria before

financial institutions can be persuaded

to provide capital to the industry.

Any individual project would have to

have the following:
-

secure and long term source of raw

material supply
- firm construction contracts to fix

the time and cost of plant construc

tion

-

proved production costs and returns

which have been developed from

demonstration projects

- secure position regarding compliance

with current and anticipated en

vironmental regulations, with

little likelihood of legal action

by a third party
-

solid market, including contracts

for the plant's products

Commercial banks would probably not

be a sizable source of capital for

specific synfuels projects in the

near future because:
-

they generally make loans over a

six to eight-year period (with

construction times approaching five

years, this only leaves three years

to repay the loan)
- the soundness of a project would

have to be proved in a demonstration

plant of similiar size and over an

extended period of time

The projected capital shortage for

the synfuels industry will probably
be more a problem of allocation than

availability.

-22 SYNTHETIC FUELS. MARCH 1977
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The overall concern of Sell and the

other panel members was that only positive

action by the federal government (guar

anteed loans, price supports) will be

able to put the synfuels industry on a

sound footing.

# # # #

SRI ANALYZES COST PROJECTION PROBLEMS IN

FEASIBILITY STUDIES

In a paper entitled "Preliminary
Feasibility Studies in Times of Rapid

Cost Escalation,
"

Stanford Research

Institute's (SRI) engineer/economists

(Earl Oliver and James Moll) discuss some

of the problems involved with developing
technologies in a fluctuating economy.

They draw reference to the fact that

past projections have not been confirmed

by present-day development. In 1967,
testimony to Congress projected a commer

cial shale oil plant by 1970; none has

yet been built and the earliest possible

start-up year is 1979. After deferral of

an application submitted in 1962, a

second generation Alberta oil sands plant

was planned in 1969 for 1976 startap; it

is now under construction, with startup
due in 1979.

Many factors other than regulatory
delays have been responsible for this

phenomenon. They can be classified as

inflation, escalation, process development

obstacles, and increase in project scope.

Figure 1 is a plot derived from publish

ed data, and reproduced from the report.
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Figure 1. Capital Cost Increases

It shows how cost estimates have increased
for an oil shale plant using the TOSCO II

process and for the oil sands plant by
Syncrude Canada Ltd. (SCL). The plot

also shows that these increases far

exceeded the projected increases of the

CE Plant Cost Index published by Chemical

Engineering magazine, which is intended

to reflect the changes in cost of process

plants. The CE Index correlates with a

broader index of inflation, the GNP

Deflator. In fact, a plot of the GNP

Deflator would be indistinguishable from

the plot of the CE Index at the scale of

Figure 1.

Recognizing that oil shale and oil

sands plants are special cases, in that

they use unproved processes, the report

claims nevertheless that cost indexes

have not accurately reflected changes in

costs of "routine
plants."

Aside from

details, indexes have a basic problem

they attempt to give a single number

representative of costs of dissimilar

plants when component costs are changing
at greatly different rates, as shown in

Table 1 for the difficult two-year period

from July 1973 to 1975.

Even the largest price increases do not

explain the increases in cost estimates

in boom periods because escalation clauses

make the final costs uncertain, schedule

stretchouts increase costs of interest,

insurance, and administration, and

contingency allowances are likely to be

increased. A related site-specific

factor, local labor shortages, requires

overtime pay and causes reduced pro

ductivity and further delays. Three

other factors have coincided with the

inflationary forces to accelerate the

escalation of synthetic oil plant costs.

These factors are:

Tightening environmental controls

Shortages of conventional fuels

Changes in design and scope resulting
from developmental programs and

definitive engineering analysis

Cost estimates usually increase as

processes advance from the laboratory
stage to commercial use, even without the

extraordinary factors of recent years,

the report says. Costs may decline

because of the discovery of a new catalyst

or corrosion inhibitor. After commercial

ization, unit costs often decline as

larger plants are built. Figure 2

shows these tendencies and also the

hazard of comparing directly an estimate

for an advanced concept with a correspond

ing estimate for an established process.

Table 2 lists factors that apply during
the various stages of process development.

This table cannot quantify cost

1-24
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TABLE 1

COST INCREASES

(July 1973 to July 1975)

BLS Code

1072010.03

(Nelson Index)

11401.03

11401.02

1166.04

(CE Index)

CE

Item

Pressure Tanks

Heat Exchangers

Centrifugal Compressors

Industrial Pumps

Chemical Industry Machinery

Pipes, Valves, and Fittings

Plant Cost Index

Percent Increase

47

97

92

42

67

42 -

26

Source: SRI

uncertainties, but it can alert a person

to omission and unresolved questions in

an estimate.

The cost of developmental processes may

be affected by factors other than escala

tion, such as:

Raw material and production specific

ations

Overall process yield

Project scope and auxiliaries

Process variables and subprocesses

Materials of construction, corrosion,

erosion

The following factors may affect either

developmental or commerical project

costs:

Energy and raw material availability

Environmental regulations

Optimization versus derating

(Derating refers to loss of capacity

through installation of pollution

control systems, change of raw

material, and the like.)

# # # #
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TABLE 2

STAGES OF PROCESS DEVELOPMENT

Scale of Development

Bench

Possible Unresolved Questions

All but main reaction

Small Pilot

(Process Development)

Large Pilot, Prototype, or

Demonstration

Commercial

Materials of construction

Raw material specifications

Product specifications

Catalyst life and cost

Process materials life

Effect of simulated feeds

Effect of long-term recycle

operations

Effect of scale-up on yield

structure

Environmental requirements

Complete Integration with other

processes

Auxiliary unit process costs

Changing ground rules: unavaila

bility of raw materials, unavaila

bility of fuels, new environmental

regulations, political opposition

Remote area effects

Potential bias

Redundancy
Capitalized development and

operating costs

Shortages and tight money

Technological advances

Inaccuracies in Estimates

Only major unit may be considered.

May neglect: installation cost,

engineering, indirect costs, upstream,

downstream, and storage costs, effect

on existing equipment and capacity,

cost of capital .

May have major effect.

May require pretreating process.

May require purification process.

Sometimes major.

May affect operability as well as cost.

Trace components may require major

process changes.

May require major process changes or

different materials of construction.

Affects capital as well as operating

cost for a given product rate. Scale-

up more difficult for processing

sol ids than fluids.

May have a major effect.

May create control problems.

Historical data may not be valid be

cause of changed requirements. Ex

ample: electrostatic precipitators.

Delays from changing ground rules,

strikes, and bad weather are costly.

Community and infrastructure develop
ment costs.

Licensors and promotors might tend to

be low; companies seeking government

support might tend to be high.

Estimates based on historical costs may

may be high.

Source: SRI

1-26
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TECHNOLOGY

ERDA'S TECHNICAL INFORMATION CENTER PREPARES
BIBLIOGRAPHIES ON OIL SHALE-COAL-OIL SANDS

The Energy Research and Development

Administration recently published report

No. 76-1 entitled "Fossil Energy
Update."

This new report, a bibliography, was

prepared to demonstrate ERDA's periodic

compilation of fossil energy information

in a single package. It includes informa

tion added to the energy data base at the

ERDA Technical Information Center (TIC)

during May 1976 on coal and coal products,

petroleum, natural gas, oil shales and

tar sands, fossil fuel power plants, and

coal energized magnetohydrodynamics

(MDH) .

A supplement to the bibliography, "Coal

Processing-Gasficiation, Liquefaction and
Desulfurization,"

TID-3349, is planned

which will cover the literature from 1975

through June 1976.

Also, TIC plans to issue comprehensive

bibliographies taken from its energy base

on petroleum, natural gas, oil shales and

tar sands, and fossil fuels power plants

in the near future. Literature on coal

fired MHD is contained in the biblio

graphy, TID-3356, "Magnetohydrodynamics,
Power Generation and Theory,

"

issued in

late 1975.

With the issuance of the above supple

ments and bibliographies, "Fossil Energy
Update"

will be tied to a comprehensive

bibliographic base in published form.

# # # #

WOOD WASTE CONVERSION PLANT ABOUT READY TO

OPERATE IN OREGON

A $3.7 million wood waste-to-oil pro

cess development facility has been set up

in Albany, Oregon, by Bechtel Corporation

under contracts issued by the Energy
Research and Development Administration.

At the time of this writing, the plant

had not yet operated, but its dedication

ceremony was held last December.

The Oregon plant evolved out of bench-

scale experiments conducted at the Pitts

burgh Energy Research Center (PERC) . PERC

demonstrated that wood, municipal, agri

cultural and other wastes can be converted

catalytically (using sodium carbonate)

into syncrude at high pressures and

moderate temperatures in the presence of

carbon monoxide and hydrogen. The Blow-

Knox Chemical Plants Division of Dravo

Corporation made an economic feasibility

study of wood waste conversion to syn

crude by the PERC process. In the Dravo

report ("Economic Feasibility Study for

Conversion of Wood Waste to
Oil,"

prepared

for the USBM by Dravo, June 1973), the

process was found to approach economic

feasibility. The engineering design of

the Albany plant was provided by Rust

Engineering Company in 1974 and the plant

was constructed by Maecon, Inc. It is to

be operated by Bechtel.

In 1974, the National Science Foundation

contracted with Bechtel to study the

technical aspects of the PERC process.

In Bechtel 's report ("The Technical and

Economic Desirability of Waste-to-Oil

Liquifaction
Process,"

prepared for the

NSF by Bechtel, June 1975), the PERC data

were found to be insufficient for trans

lating into a commercial design, and

concluded that a modest-scale Process

Development Unit (PDU) was needed. The

Albany facility was then built. Bechtel

then conducted a study for ERDA comprising

a technical evaluation of the Albany
process development facilities.

Bechtel'

s

1976 report to ERDA was entitled, "Techni

cal Evaluation of the Waste-to-Oil Process

Development Facility, Albany,
Oregon."

Certain modifications were recommended

which would allow the plant to process

such substances as rye grass straw, corn

stalks, and green moist feedstock such as

alfalfa or sugar beet tops.

The Albany facility is small, being
designed to process three tons of biomass

per day. However, it is a rather com

plicated facility containing a great many

of the process units to be found in many
pilot plants. The major unit operation

of the PERC process that could not be

investigated in bench-scale operations

was the injection of biomass into vessels

at high pressures. Three different

injection systems are incorporated in the

design of the Albany facility.

There are many options available that

could be tested at Albany. These options

concern the process, the feed material

types, and the injection method startup
oil.

A flowsheet for the Albany facility is

presented as Figure 1, from
Bechtel'

s

report to ERDA. In this particular

flowsheet variation, the dried and ground

wood is blended with recycled vehicle oil

and is injected into the reactor by means

of a pump. No operating data are available,

# # # #
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LAND

EQUITY, MOBIL, AND USA RESOLVE CONTEST OVER SHALE
LAND TITLE BY PAYING GOVERNMENT $240,000

In a complaint filed on April 10,
1972, by the U.S. in the Civil Action 4135

USA versus Mobil Oil Corporation and

Equity Oil Company, the government sought

to nullify the title held by the plaintiffs

to patented oil shale claims G.J. No's.

1-24. The claims in question covered

about 3,770 acres of oil shale land located

in Colorado's Piceance Creek basin.

Equity and Mobil each held a 50 percent

interest in the property. (Please refer

to the September 1972 issue of Synthetic

Fuels, page 2-1, for a complete discussion

of the issues. )

On November 1, 1976, the U.S. District

Court in Denver issued an Order of Dis

missal in which the action and complaint

were dismissed with prejudice, with each

party paying its own costs in the case.

The case was settled by an agreement in

which Equity and Mobil paid a total of

$240,000 to the government, while retain

ing title to the property. Mobil paid

$190,000 and Equity paid $50,000 of the

cash settlement. In addition, Equity
agreed to reimburse Mobil for $70,000,
"payable out of the first shale oil, if,
as and when produced and sold from Equity's

undivided one-half interest in the

subject property.
"

USGS PUBLISHES "MAHOGANY
ZONE"

OIL SHALE MAP FOR

UINTA BASIN

The U.S. Geological Survey recently
published map MF-797 entitled "Isopach Map
and Cross Section of Mahogany Zone of

Green River Formation, Eastern Uinta

Basin, Utah and
Colorado,"

by W.B. Cashion

and G.H. Dixon. The isopach map is based

on 68 sonic logs, 9 density logs, and 20

core hole histograms obtained from the

Uinta basin. A cross section of the

Mahogany zone is derived from sonic logs

of five exploratory wells with the loca

tions shown below:

T10S, R21E, Sec 16

T9S, R22E, Sec 26

T9S, R23E, Sec 16

T8S, R24E, Sec 22

T8S, R25E, Sec 6

Copies of the map can be obtained for

75 cents from USGS, Public Inquiries

Office, Federal Office Building, Room

1012, 1961 Stout Street, Denver, Colorado

80202. The isopachs shown on the Utah

portions of Cameron
Engineers'

Oil Shale

Mineral Right Ownership Map of the Uinta

and Piceance Creek Basin Area are based on

data from map MF-7 97. The ownership map

may be found in the pocket inside the back

cover of this issue of Synthetic Fuels.

# # # #

OIL SHALE LEASE SUSPENSIONS CHALLENGED IN COURT

On December 21, 1976, four environ

mental organizations (Environmental Defense

Fund, Inc., Colorado Open Space Council,

Inc., Friends of the Earth, Inc., and

Denver Audubon Society, Inc.) joined

forces in filing a suit to nullify
one-

year lease suspensions which had been

granted in the fall of 1976 for four

federal oil shale tracts. The defendants

in the suit are Thomas Kleppe, Secretary
of the Interior, and Peter Rutledge, Area

Oil Shale Supervisor. The complaint was

filed in the U.S. District Court for the

District of Columbia and was docketed

Civil Action 76-2324.

Plaintiffs Contend Suspensions are

UnlawfuT

The thinking of the environmental

organizations in seeking to overthrow the

suspensions is clearly spelled out in the

complaint:

"These organizations and their mem

bers are adversely affected by the

environmental consequences of oil

shale development and thus have a

substantial interest in the require

ment in the Mineral Leasing Act that

suspensions of operations can be

granted only in the interest of

conservation.

"The suspension of operations were

requested by the lessees in part in

order to obtain time to persuade the

relevant agencies and legislatures to

relax the environmental standards

affecting oil shale development. If

the suspensions of operations were

not granted, it is likely that the

lessees would relinquish the leases.

The defendants
'
actions in granting

these requests to suspend operations

increase the likelihood of the relaxa

tion of those environmental standards

and the development of oil shale

under such revised standards. Thus,
as a result of the unlawful suspen

sions of operations, members of the

plaintiff organizations who reside in

SYNTHETIC FUELS. MARCH 1977



the vicinity where the oil shale

tracts are located, or who are or

will be visitors to the area, are

threatened by polluted water, pollut

ed air, by the diminution of water

sources, by the loss of recreational

opportunities, and by aesthetic

damage from waste shale, transmission

lines, water projects, highways, and

new or expanded towns and
cities."

From the lease holder's viewpoint,

the suspensions are required because

governmental, economic, technical, and

environmental uncertainties essentially

prohibit development of the tract.

Their concerns are based on the follow

ing:

Since the leases were granted in

1974, no cohesive national

energy plan has evolved within

the federal government. Not

knowing the probable course or

degree of support to be expected

from government energy actions

increases the risks of any shale

development.

Because shale development is in

its infancy, there are many

uncertainties concerning costs

of production and scale-up of

technology.

Background studies of air qual

ity on the leases have revealed

that National Ambient Air Qual

ity Standards of the Clean Air

Act are violated by natural

emissions. In addition,

"prevention of significant de
gradation"

regulations as es

tablished by EPA and Colorado

may preclude development.

If the leases are not suspended,

the developers still owe up to

$180 million for the last two

bonus payments. The alternative

is to drop the leases before the

third anniversary, in which case

they would be relieved of the

final two installments.

Non-leased federal land for

spent shale disposal was thought

to be available from the Depart

ment of the Interior at the time

the leases were initiated. This

has since been ruled not to be

the case.

The Area Oil Shale Supervisor and DOI

feel that the lease suspensions are justi

fied on a basis of conservation of resourc

es. Their thinking is developed along the

lines that "if you dig a hole for oil

shale development, and then the development
is blocked by air quality regulations,

the resource has not been
conserved."

Legal Issues Discussed

Among the claims given by the Environ

mental Defense Fund as reasons that the

court should nullify the suspensions are

the following:

"The suspensions of operations

granted by the defendants

violate the Mineral Leasing Act

because the suspensions are not

in the interest of conservation,

but rather provide unlawful fin

ancial advantages to the lessees,
unconnected with any concern for

conserving natural resources.

"Sections 21(a) and 39 of the

Mineral Leasing Act authorize

the waiver, suspension or

reduction only of rents and

royalties. . .The law does not

authorize the suspension or

reduction of bonus payments.

"The suspension of the lease is

a major federal action, and as

such NEPA requires that an

environmental impact study be

drawn up. This would allow

evaluation of alternatives to

suspending the leases, as well

as provide for public input

into the final decisions.

"Defendants'
decisions to

'
suspend operations

'
on the

prototype oil shale tracts are

arbitrary, capricious, an abuse

of discretion, not in accordance

with law; are in excess of

statutory authority and limita

tions; are not accompanied by
sufficient articulation and

explanation of legal and factual

bases of the decision; are

without the observance of the

procedures required by law, and

are unwarranted by the facts.

These decisions and actions,

therefore, violate the [Adminis

trative Procedure
Act]."

The Applications for Suspension as

well as the Notices for Suspension on the

four federal oil shale leases are repro

duced in the Appendicies of the September

and December 1976 issues of Synthetic

Fuels.
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Colorado Mav Enter Frav

Soon after the suit was filed,
Gregory Hobbs, Assistant Attorney General

for the State of Colorado, indicated that

Colorado may enter the case on the side

of the environmentalists. Since the

recently passed Federal Land Policy
Management Act of 1976 distributes 50

percent of any bonus money to the state

wherein a lease is located, Colorado

stands to lose up to $67 million if the

final two bonus payments are not made. A

decision has not been made on the form

that Colorado's intervention will take.

# # # *

ALTERNATIVE TRACT RECOMMENDED BY UTAH FOR

INTERIOR'S IN SITU OIL SHALE PROGRAM

Possible environmental objections

have surfaced which may rule out accept

ance of Tract 9 in the Uinta Basin of

Utah as a site for the Department of the

Interior's in situ oil shale leasing
program. Tract 9 lies in an important

deer range, and development there might

have an adverse effect on the deer herd

that occupies the area during the winter.

In the event that Tract 9 is found

to be unacceptable in an Environmental

Impact Statement which is currently being
developed for the program, Utah has

recommended an alternative tract. This

alternative has no official designation,
but is located approximately four miles

west of Tract 9. Figure 1 shows the

location of the federal oil shale tracts

within Utah. Table 1 gives a legal

description of the alternative tract.

(Please refer to Synthetic Fuels, December

1975, pages 5-11 to 5-15 for legal descrip

tions of the other in situ tracts) .

The Draft Environmental Impact

Statement for the federal in situ leasing
program is scheduled for completion and

release by May 1, 1977.

# # # #

COURT RULES IN SHELL'S FAVOR ON OIL SHALE CLAIMS

In Civil Action 74F-739, Shell Oil,

et al, vs. the Secretary of the Interior,

the U.S. District Court in Denver ruled

on January 17, 1977, that six contested

oil shale claims held by Shell Oil are

valid. The claims had been ruled invalid

in 1974 by Interior's Board of Land

Appeals (BLM Colorado contest 359 and

360) . Please refer co Synthetic Fuels,

September 1974, page 2-1 for a full

discussion of the issues. In light of

this earlier adverse decision, Shell took

the case to court.

The issue in question was whether or

not the oil shale claims had been estab

lished on the basis of a "valid discovery".

As the District Court decision pointed

out, there was no question over the

TABLE 1

LEGAL DESCRIPTION OF ALTERNATE IN SITU TRACT

T13S, R22E, SLM

Sec 15 - all

Sec 21 - all less Wl/2 of SW1/4 of SW1/4

Sec 22 - all

Sec 25 - all

Sec 26 - Sl/2

Sec 27 - all

Sec 35 - El/2, El/2 of NU1/4

T13S, R23E, SLM

Sec 19 - all federal land

Sec 30 - all

TOTAL

640 acres

640 acres

640 acres

640 acres

320 acres

640 acres

400 acres

530 acres

640 acres

5,120 acres
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Figure 1. Uintah County, Utah Oil Shale Tracts

existence of shale deposits on the

claims, the issue involved was whether or

not a prudent person would be justified

in believing that the deposit could be

developed and marketed at a reasonable

profit. On this issue, the court ruled

that as the result of an earlier case

(Freeman vs. Summers, 52, L.D. 201, 1927)

present development and marketability at

reasonable profit was not necessary for

development of oil shale. The claimant

must only establish that oil shale deposits

constitute a valuable resource for future

use and development. Since this is in

fact the case the claims were ruled valid.

# # # #

2-4 SYNTHETIC FUELS. MARCH 1977



STATUS OF OIL SHALE LEGAL PROCEEDINGS NOTED

The status of various Bureau of Land Management administrative contests and of state

and federal court cases which-

concern oil shale in the intermountain region of Colorado,
Utah, and Wyoming is summarized in Table 1.

In highlighting
Zweifel is down but

Docket No. 75-1155,
placer mining claims

claims were 160-acre

over 400,000 acres.

which were filed in

Court ruling, Zweife

petition, Zweifel cl

stood vital points o

the most significant developments, we note first that Merle Q.

not out. The 10th U. S. Circuit Court of Appeals in Denver, in

affirmed a Denver District Court ruling which voided 2,910 unpatented

staked by Zweifel in Colorado during 1966 and 1967. Most of the

placers having eight co-locators and when taken together covered

The appeal grew out of BLM Contest C-441 and Civil Action Case 5308

August 1968 and August 1973 respectively. Following the Appeals

1 filed a petition for rehearing which is still pending. In the

aims that, "the court has misappreciated and overlooked or
misunder-

f law and fact.
"

In other major legal actions, six oil shale claims of the Shell Oil Company have

been ruled valid by the U.S. District Court in Denver. A suit has been filed by the

Environmental "Defense Fund seeking to nullify Interior's suspensions of the Federal

Prototype Oil Shale Leasing Program's oil shale leases. Also the terms of the USA vs.

Mobil and Equity case has been released. These subjects are discussed under separate

headings .

TABLE 1

STATUS OF OIL SHALE LEGAL PROCEEDINGS

BUREAU OF LAND MANAGEMENT ADMINISTRATIVE CONTESTS:

Contest No. Colo. 359-360: USA vs. F.W. Winegar, et al

Contestant seeking to invalidate oil shale claims held by contestees on basis of no

discovery. Recommended decision issued by BLM hearing examiner on 4/17/70 wherein

three claims were declared invalid and six claims adjudged to be valid. BLM filed

appeal brief on 6/12/70. Interior's Bureau of Land Appeals decision of 6/23/74

reversed 4/17/70 decision and all claims were ruled invalid. See September 1974

issue of Synthetic Fuels, page 21, for discussion.

As a result of the adverse decision, the claimants have taken the matter to court.

See discussion under Civil Action 74F-739 in the U.S. District Court in Denver.

Contest No. Colo. 193 & 260 USA vs. TOSCO

These contests will be decided by the courts in Civil Actions 8680, 8635, 8691 and

9202, all of which cases are before the U.S. District Court and the 10th U.S.

Circuit Court of Appeals in Denver. See recent development in Civil Actions 8680,

8685, 8691, and 9202 (combined) .

BEFORE THE U.S. OISTRICT COURT IN DENVER

Civil Actions 9252 H.H. Hugg vs. Secretary of Interior

9458 J. Savage vs. Secretary of Interior

9461 Union Oil vs. Secretary of Interior

9462 Equity Oil vs. Secretary of Interior

9464 Gabbs Expl. vs. Secretary of Interior

9465 TOSCO vs. Secretary of Interior

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.

Civil Actions 8680 Secretary of Interior vs. TOSCO

8685 Secretary of Interior vs. J. 3. Umpleby
8691 Secretary of Interior vs. B.T. Napier

9202 Secretary of Interior vs. P.C. 3rown
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10th 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.)
Another District Court decision was issued on 12/19/73, which said that Interior

cannot deny patents on the basis of old contest proceedings. BLM must now reprocess

patent applications using fraud, abandonment and discovery as issues in determining
the validity of claims. Final judgement entered on 3/15/74. Interior filed notice

of appeal on 5/14/74. See June 1974 issue of Synthetic Fuels, page 2-4 for details.

Appeal is now before the 10th Circuit Court of Appeals in Denver as Case No. 74-13-

44. See discussion under the heading of U.S. 10th Circuit Court of Appeals on page

2-20 of the December 1975 issue of Synthetic Fuels. The Order of Remand was reproduced

in the Appendix section of the December issue. Both Appellees and Appellants peti

tioned for rehearing, and the petitions were placed before a panel of three judges

of the 10th Circuit Court of Appeals. The panel of judges denied the re-hearing and

the parties were given time to file a Writ of Certiorari. On 4/9/76, a Writ of

Certiorari was filed with the U.S. Supreme Court (SCOTUS) . SCOTUS gave the number

75-1436 to the writ. SCOTUS denied the writ and remanded the matter to the U.S.

District Court in Denver on 6/21/76. U.S. District Court remanded case to the Department

of the Interior for further proceeding 1/77. DOI directed to handle claims in

expedited manner; consider implications of District Court rulings in Civil Action

74F-739 (Shell Oil vs. Secretary of Interior) .

Civil Action 4139: USA vs. Eaton Shale, et al

Complaint filed on 7/11/72 wherein Plaintiff seeks judgement to void a patent

issued in 1951 for oil shale claims GEM Nos. 3-6, 9 and 10. Plaintiff cites a quit

claim deed dated 1/12/29 from the then owner of the claims, DeBeque Shale Oil Co.,

to the U.S. Claims are located in an area controlled by Standard Oil Company of

California. For discussion of issues, see Synthetic Fuels, September 1972, page 2-

1. Motion for summary judgement denied. Pre-trial conference held 2/21/74. A

settlement conference had been set for 8/16/76. Trial to go to jury on 2/33/77.

Civil Action 4361: Amerada Hess vs. Secretary of the

Interior

Complaint filed on 9/26/72 wherein Plaintiff asks court to reverse decision of

General Land Office Commissioner in BLM Contest 12790 (dated 1931) to reverse

Interior Board of Appeals ruling of 6/28/72 involving rejection of unpatented

mining claim ownership, a pre-trial conference was vacated. On 6/3/74, it was

ordered that the matter be held in abeyance until 60 days after all appeals are

completed in Civil Actions 8680, 8685, 8691, and 9202 (combined). These are discussed

under separate heading. No action since December.

Civil Action 74F-739: Shell Oil, et al vs. Secretary of

the Interior

Complaint filed 8/20/74. This is the continuation of BLM Colorado Contests 359 and

360. Having lost in the administrative contests, Shell Oil, et al, took the matter

to the courts. The issues have been followed in numerous articles in Synthetic Fuels

since 1964. The parties agreed that the case will be decided on the administrative

record. The date 4/15/75 was then set for filing motions for summary judgement.

Forty-five days were allowed after April 15 for answers. Following this were vari

ous motions, extensions and mailings. A court ruled in favor of Shell Oil on 1/17/77

six oil shale claims judged to be valid.

BEFORE U.S. DISTRICT COURT IN SALT LAKE CITY

Civil Action 74-64: State of Utah vs. USA

Complaint filed on 3/4/74 seeks to compel Interior Secretary Morton to approve

Utah's school indemnity selection lists and thereafter to grant the State title to

some 157,000 acres of oil shale land in the Uinta Basin including federal lease

tracts U-a and U-b. On 4/22/74, court ordered that first year rentals and bonus
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installments for federal tracts be placed in escrow pending outcome of suit. See

June 1974 issue of Synthetic Fuels, page 2-2. Argued before Judge Willis Ritter

2/25/76 with motions for summary judgement filed by both the State of Utah and the

Department of the Interior. On 6/8/76, Judge Ritter presented his Findings of Fact

and Conclusions of Law which supports Utah's position and requires the Secretary of

the Interior to proceed forthwith to complete adjudications and transfer title of

the contested lands to Utah. The matter has been appealed in the U.S. Court of

Appeals in Denver.

BEFORE THE U.S. COURT OF APPEALS IN DENVER (Tenth District)

Docket No. 76-1839 Kleppe vs. State of Utah

Interior filed a Notice of Appeal of Judge Ritter
'
s adverse decision in Civil

Action 74-64. in that action, Judge Ritter had presented his Findings of Fact and

Conclusions on 6/8/76 (decision reproduced in Appendix of September 1976 issue of

Synthetic Fuels) in the matter of the State of Utah vs. USA. Utah sought success

fully to compel Interior to approve Utah's school indemnity selection lists and

therefore to grant the state title to some 157,000 acres of oil shale bearing land

in the Uinta basin. The selected lands include federal oil shale lease tracts U-a

and U-b.

The case before the U.S. Court of Appeals has been docketed and Interior has filed

its brief. After Utah files its brief, the matter will be tried by a panel of three

judges. Interior insists its authority to withhold action on Utah's selections

resides in the Taylor Grazing Act, a contention which, Judge Ritter ruled, has no

basis in law. No trial date has been set.

# = # #
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WATER

WATER SUPPLY PLANS FOR PICEANCE CREEK BASIN
NEARING FINALIZATION BY USBR

Since 1961, the Bureau of Reclama
tion - Upper Colorado Region has been

studying the feasibility of different
water supply plans for a 4,000 square

mile area in northwestern Colorado known
as the Yellow Jacket Conservation District.
As shown in Figure 1, this conservation

district encompasses the White River
drainage basin within Colorado and the
adjacent Milk Creek drainage. Portions
of the Piceance Creek basin area's oil

shale formation and the Danforth Hills

bituminous coal deposits lie within its
boundaries. The Yellow Jacket project is
a potential source of water for oil shale

development, being designed to provide

water for municipal, industrial, domestic,
and agricultural uses.

A progress report which was issued
in April 1976 and amended in November

1976, put forth a "MOP Compromise
Plan"

to provide the water supplies shown in
Table 1. This compromise plan was based
on multi-objective planning (MOP) procedur

es, and was a blend of several alternative

approaches to the Yellow Jacket project.

Copies of both reports are available from

the U.S. Bureau of Reclamation, Western

Colorado Project Office, P.O. Box 1728,
Grand Junction, Colorado 81501.

All of the water allocated to oil

shale development and 30,000 acre-feet of

water for coal development would be

provided by construction of Sawmill

Mountain Reservoir on Big Beaver Creek.

This reservoir would have 55,000 acre-

feet capacity- Water would flow into the

reservoir through a four-mile tunnel

preceeded by a four and one-half mile

concrete pipeline heading up in the North

TABLE 1

YELLOW JACKET PROJECT WATER SUPPLIES

Fork of the White River, just below the

mouth of Lost Creek. Water for shale

development would be released through Big
Beaver Creek and Lake Avery to the White

River. A diversion dam on the White

River, probably near the mouth of Yellow

Creek, would supply water for the C-a

oil shale tract. The diversion dam would

be constructed by industry.

Water for coal development would be

released from Sawmill Mountain Reservoir

through a tunnel to the Yellow Jacket

conduit in Little Beaver Valley. A turn

out for the coal industry would be provided

near Coal Creek. A second reservoir

(Thornburgh) would be constructed on Milk

Creek having a capacity of 36,000 acre-

feet. Five thousand acre-feet of water

would be available to the coal industry
at any downstream point on Milk Creek.

If this plan is eventually adopted,

its projected cost, including interest

during a five-year construction period,

would be $96,820,000 (basis: January
1976 dollars) .

# # # #

Project Purpose

Surface Irrigation

Sprinkler Irrigation

Oil Shale Industry

Coal Industry

Municipal Use

TOTAL

Water Supply
(Acre-Feet/Yr)

8,500

17,900

60,000

35,000

5,000

126,400

2-8
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CORPORATIONS

NAVY AWARDS PARAHO CONTRACTS TO PRODUCE SHALE OIL

In a continuing program aimed at the

production and refining of 100,000 barrels

of Shale oil for military products, the

U.S. Navy Energy R&D Office has awarded

an additional $1.7 million in contracts

to Development Engineering, Inc. (DEI), a

Paraho subsidiary- Previously, a contract

for $411,187 was awarded to DEI to refurb

ish their Anvil Points, Colorado, facility.

This was discussed in the December 1976

issue of Synthetic Fuels, page 2-10.

The latest contracts include:

$502,129 for continued refurbish

ment of the Anvil Points facil

ity to include mine preparation,

personnel increases, start up

costs, and any other expenses

incurred in bringing the facil

ity into the on-line mode of

operation by about January 1,
1977

$309,621 to construct 60,000

barrels of shale oil storage

capacity

$831,032 to produce an unspeci

fied quantity of shale oil by
about April 1, 1977

rf # # #

OXY REALIGNS MANAGEMENT OF OIL SHALE VENTURE

In a move which reflects recent

changes in Occidental Oil Shale, Inc.'s

position in oil shale development, a new

top management position has been created

to pursue commercialization of Oxy's

shale ventures. R.D. Ridley, formerly
Executive Vice President and Manager of

Operations in Grand Junction, Colorado,

was named Vice President -

Planning and

Marketing for Occidental Oil Shale, Inc.

at the Company's headquarters in Bakers-

field, California. Ridley's vacated

position was filled by Bob Loucks, former

ly Shell Oil's Project Manager for the C-

b tract. Louck's move will provide Oxy
with valuable expertise relating to his

previous work on the C-b Shale Oil Project.

# # # #

RIO BLANCO ADVISES GOVERNMENT ADMINISTRATORS OF

NEW C-a DEVELOPMENTS

In a review meeting sponsored by the

Rio Blanco Oil Shale Project (RBOSP) ,

December 2, 1976, in Denver, government

administrators were brought up to date on

recent developments affecting Tract C-a.

These developments are summarized as

follows :

While the C-a lease is under

suspension, RBOSP is continuing

to evaluate alternative technol

ogies for developing the tract.

Alternatives which are being
considered include the Lawrence

Livermore Laboratory Rubblized

In Situ Extraction (RISE)

technology and the Lurgi surface

retort process. The original

Detailed Development Plan had

called for open pit mining with

TOSCO II and Paraho surface

retorts.

A recently completed chemical

tracer study indicated that air

dispersion patterns in the

tract area are more effective

than had previously been pre

dicted. These results act to

reduce the projected impact of

tract development on air

quality in the area.

The Rio Blanco County Commissio

ners have asked the state to

reclassify the county S02

standards from Category I to

II. Hearings on this matter

are scheduled before the Air

Pollution Control Commission

during June 1977.

Raw shale oil mixed with con

ventional fuel oil has been

successfully burned by a Southern

California Edison power plant

without violation of existing

NO standards. This opens the

waf for commercial utilization

of raw shale oil during initial

development phases of the

project.

The Rangely Town Board is now

considering a master plan for

growth which would provide for

an orderly increase in popula

tion to 25,000 from the current

level of 1,800. The plan was

developed for Rangely by the

Gulf Oil Real Estate Development

Company (GOREDCO) under contract

to RBOSP -

Recent passage of the Federal

Land Policy and Management Act

of 1976 should make federal

land available to the town of

Rangely for expansion. The act
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also provides for increased

payments to states, easing of

payment disbursement regulations,

and provisions for loans to

assist in the orderly develop
ment of impacted communities.

Problem areas which have yet to

be resolved are:

- provision of federal land

for processed shale disposal

and processing facilities

- resolution of federal air

quality conflicts

# # # #

WESTERN OIL SHALE CORPORATION NAMES NEW PRESIDENT

Frank J. All

replace William F

Western Oil Shale

Allen, a Salt Lak

been secretary of

Judd resigned his

effective Decembe

more time to his

Texas American Oi

en has been selected to

Judd as president of

Corporation (WESTCO) .

e City attorney, has

the company since 1965.

position as president

r 30, 1976, to devote

position as president of

1 Corporation.

WESTCO holds Utah state oil shale

leases covering over 76,000 acres in the

Uinta basin area of northeast Utah and

has been active in attempts to test in

situ recovery projects on its land.

In 1975, WESTCO put together a

consortium of ten companies to evaluate a

modified in situ oil shale recovery

experiment on a tract of land near Bonanza,

Utah. (See the June 19 7 5 and September

1975 issues of Synthetic Fuels, pages

2-39 and 2-52, respectively, for discus

sions of this project.) In 1976, a

response was made by WESTCO to the Energy
Research and Development Administration's

Program Opportunity Notice (PON) for in

situ oil shale development in which

WESTCO proposed a project which was

technically similar to an Occidental Oil

Shale, Inc. proposal. WESTCO's proposal

was rejected on the basis that Oxy's more

extensive experience with modified in

situ work would permit more rapid transla

tion of technical developments to the

industry. WESTCO has since revised its

project to produce essentially the same

information at a lower cost, and is

seeking support from oil shale companies

who do not want to wait on publication of

the Oxy project results. A second motiva

tion in supporting WESTCO's project would

be to provide an alternative technology

base for in situ production methods which

is not subject to Oxy's royalty require

ments.

SKYLINE OIL COMPANY MERGES WITH TE.XAS EASTERN

CORP.

Skyline Oil Company will become a

wholly-owned subsidiary of the Texas

Eastern Corporation if the SEC and stock

holders approve a stock exchange agreement

drawn up by the two companies . Under

terms of the agreement Skyline receives

473,896 shares of Texas Eastern stock

valued at $18.24 million in exchange for

all 1,241,461 outstanding shares of

Skyline capital stock. In addition to

oil and gas properties, Skyline owns in

fee 16,154 acres of oil shale property in

the eastern part of the Uinta Basin of

Utah as shown in Figure 1. The oil shale

deposits are currently under 75-year

lease to Sohio Petroleum Company and the

Cleveland-Cliffs Iron Company. Skyline

also owns 773,330 shares of TOSCO Corp.,

which also changed its corporate name

recently. Formerly, TOSCO Corp. was

called The Oil Shale Corporation (TOSCO) .

For additional oil shale land owner

ship information, your attention is

invited to the Oil Shale Mineral Right

Ownership Map of the Piceance Creek and

Uinta Basin Areas, which may be found in

the pocket inside the back cover of this

quarterly.

# # # #

OXY REVEALS PLANS FOR DEVELOPING C-b TRACT

Ashland's and Occidental's plans for

developing Tract C-b were revealed by Bob

Loucks, the new Project Manager for the

Tract C-b project, when he spoke at the

January 2 5 meeting of the Oil Shale

Environmental Advisory Panel (OSEAP) in

Grand Junction, Colorado. Since Oxy
replaced Shell as Ashland's only remaining

partner on the oil shale lease last

November, the lease holders have been

working fervently to modify the Detailed

Development Plan which had been submitted

in February 1976. The original plan

called for room and pillar mining in

conjunction with surface retorting of the

shale. Oxy is providing their modified

in situ technology in exchange for a 50

percent interest in the property.

Occidental is still involved in a

development program of their modified in

situ technology on their D. A. Shale

property northeast of De Beque , Colorado.

Three small-scale pilot retorts measuring
30x30x70 feet provided data for a large

scale evaluation of the process. In

December 1975, retort number 4, which

measures 120 feet square and 270 feet

high, was ignited. The large underground
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Figure 1. Skyline Oil Company Oil Shale Lands, Uintah County, Utah
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retort is in a location suitable for

future commercial development and work

has been undertaken nearby to develop
retorts number 5 and 6 which have similar

dimensions. A total of 30,000 barrels

of 26 API shale oil was recovered from

retort 4 between January and June 1976.

Mining and rubblization problems which

were encountered in retort 4 were said to

be solved with retort 5, which is scheduled

for ignition in April of 1977. Retort 6

is being developed.

By using modified in situ technology
to develop tract C-b, the leaseholders

expect to recover a total of 1.2 billion

barrels of shale oil from a 310- foot

thick shale zone. Previously, recovery

by underground mining and surface retort

ing had been projected at 300 million

barrels. The modified in situ technology
will recover approximately 34 percent of

the total in-place reserves of shale oil

on Tract C-b (based on 25 gpt shale) . At

present, there are no plans to retort the

raw shale which must be removed by conven

tional mining prior to rubblization. If

this mined shale is retorted in the

future, the oil recovery would increase

to about 1.7 billion barrels or 49 percent

of reserves. The life of the tract is

estimated to be 65 years based on a

production level of 57,000 BPD.

The confidence which Oxy and Ashland

have in the new development program is

obvious from the proposed development

schedule. In outlining the timetable

shown in Table 1, Bob Loucks stated, "We

are totally committed to going ahead with

this project according to this
schedule."

He also said that development on the

project does not depend on passage of a

federal loan guarantee or price support

program.

Miscellaneous items of interest

mentioned during the OSEAP briefing
included:

41,000 TPD of raw shale will be

mined to develop the retorts.

This raw shale will be land-

filled on tract, contoured, and

revegitated.

All air emissions resulting

from in situ production are

substantially below those which

were predicted for underground

mining and surface retorting.

Temporary employment on the

tract will peak at 2,900 men in

the early part of 1982. Perma

nent employment will level out

at 1,600 men in 1983.

A significant portion of the

gas generated will be used to

produce steam which is used in

conjunction with air in the

retorting operation. The

remainder of the low-BTU gas

will be combusted in a thermal

oxidizer and discharged to the

atmosphere.

An artist's conception of the Oxy
in situ production process is shown in

Figure 1.

# # # #

TABLE 1

REVISED TIMETABLE FOR DEVELOPMENT OF TRACT C-b

Submit DDP Modification

Conduct Corehole Program

DDP Modification Approved

Sink Access Shaft

Final Engineering

Develop Mine (Horizontal Drifts)

Mine First Retort

Process First Retort

Construct Surface Facilities

Full Scale Production

02/15/77

02/77-04/77

07/77

09/77-04/80

09/77-08/81

02/79-08/32

08/79-01/80

04/80-02/81

02/81-07/82

07/82
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ENVIRONMENT

TESTS WITH ANIMALS SHOW OIL SHALE IS NOT A CANCER

HAZARD

Sensationalized press reports in 1974

and 1975 raised the specter that spent

oil shale was a potent cancer causing
agent. Much of the flurry was caused by
misinterpretation of preliminary results

from a study done by the Denver Research

Institute on the environmental effects of

spent shale wastes. (See the June 1974

issue of Synthetic Fuels, page 2-70,
for a complete discussion of the contro

versy.) Since that time, additional work

has been done with laboratory test animals

which show that "...shale oil presents a

carcinogenic hazard that is similar to,

or less than, normal petroleum refinery

streams, and that processed oil shale

does not present a carcinogenic
hazard."

These conclusions were presented in a

paper by R. Merril Coomes, entitled

"Health Effects of Oil Shale
Processing,"

at the 69th Annual AIChE Meeting in

Chicago on December 1, 1976.

Much of the confusion on this subject

seems from the difficulty of proving

carcinogenicity of a complex material to

humans. One approach is to analyze the

material for chemical compounds which are

known to be carcinogenic. Past laboratory
animal studies have implicated polycyclic

aromatic hydrocarbons (PAH) , and in

particular, benzo [a] pyrene (BaP) as

being carcinogenic to laboratory animals.

The drawback to this analysis for specific

compounds is that the material taken as a

whole may behave differently than an

isolated compound taken alone. Coomes

illustrated this point with the results

of a carcinogenic study of carbon black.

When laboratory animals were dosed with

whole carbon black and a benzene extract

of carbon black, the whole carbon black

was non-carcinogenic but the extract was

carcinogenic. The second approach in

volves long term contact of laboratory
animals with the material under investig
ation. While this approach is more time

consuming, there is a lower probability

of obtaining erroneous results. Both

approaches suffer from the difficulty
that animal carcinogenicity may not be

directly extrapolated to humans.

In the study discussed by Coomes, a

strain of hairless laboratory mice, which

was known to be susceptible to tumors

from BaP, lived in intimate contact with

varying concentrations of spent shale

from the TOSCO II process. Cage bedding
consisted of commercial corn cob bedding

material, raw shale, spent shale, or

mixtures of 10 to 50 percent shale with

corn cobs. A total of 1,350 animals were

used in the study. The results of the

study were as follows: "Of animals

exposed to various concentrations of

processed shale and raw shale, a total of

468 pathological examinations of the skin

have been made. Each animal was examined

at three areas, dorsal, stomach and neck.

In every case, the skin areas were found

to be totally free of any lesions or

cancers. The average weight gains and

mortality rates of the animals exposed to

processed shale were identical to those

of the control animals. This animal

testing data indicates that the processed

shale materials did not exhibit any

general toxic
effects."

Additionally, results were reported of

a study in which animals had consumed up

to 30 weight percent processed shale in

their diets. Pathological examination of

the
animals'

forestomachs and cecum

(similar to the human appendix) showed

that large amounts of spent shale had

accumlated in the cecum. However,

further examination revealed that both

the forestomachs and cecum were normal

and cancer free.

Studies are continuing in which animals

will be tested by skin painting and

intratracheal instillation of oil shale

materials .

OIL SHALE ENVIRONMENTAL ADVISORY PANEL LOSES

CHAIRMAN ROGERS

As a result of the transition to the

Carter administration, William L. Rogers,

Special Assistant to the Secretary of the

Interior, will be leaving the Department

of the Interior. As a result, his posi

tion as chairman of the Oil Shale Environ

mental Advisory Panel, will pass to Henry
0. Ash who has been Executive Director of

the panel.

Rogers successfully accomplished the

difficult task of keeping the panel on

track in the face of widely divergent

interests among the members. The panel

was frequently faced with attempts by
members to expand the scope of panel

activities beyond environmental concerns

of the federal oil shale lease program.

Much of the credit for the panel's success

must go to
Rogers'

able leadership.

The next panel meeting probably will be

held in March, when the modified DDP for

Tract C-b will be reviewed.
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SPENT SHALE AND COAL SPOIL REVEGETATION UNDERTAKEN

AT PLANT MATERIALS CENTER

In May 1975, the Soil Conservation

Service of the U.S. Department of Agri

culture, in conjunction with the Douglas

Creek and White River Soil Conservation

District, established the Upper Colorado

Environmental Plant Center (UCEPC) . The

center is located on a 189-acre site

south of Meeker, Colorado, and has as one

of its objectives the establishment of

suitable plants and planting techniques

for revegetating mine spoils and dis

turbed lands. The UCEPC is particularly
interested in identifying and/or develop
ing hardy plants cabable of thriving in

the rigorous environment of western coal

and oil shale country.

The center has a staff of four, with

Glenn F. Carnahan being the manager in

residence. Included at the site are the

manager's residence, a green house, seed

processing building, equipment storage

building, and the center offices. All of

the 189-acre site is surrounded by a

rabbit and deer resistant fence, and

provisions have been made to irrigate 75

acres at the site.

When the center has reached full opera

tion it will serve not only as a test

environment for the identification and

cultivation of suitable plant species,

but also as a source of native plant

seeds which are not currently available

from any other outlet.

# # # #

EPA AIR RULES MAY SOFTEN TO PERMIT OIL SHALE

DEVELOPMENT

A major factor in the suspensions of

the federal oil shale leases in Colorado

and Utah is the stringent requirements of

the Clean Air Act. Background surveys of

the air quality existing on the leases

revealed that, at times, the National

Ambient Air Quality Standards (NAAQS) for

Total Suspended Particulates (TSP) ,
Non-

Methane Hydrocarbons (NMHC) , and
Photo-

Chemical Oxidants (Ozone) were violated.

Thus, there is no way that an oil shale

industry would be permitted in the area.

On December 21, 1976, the Environmental

Protection Agency (EPA) published pro

posed rules on "Geographic Applicability

of Emission Offset Requirements for
Hydrocarbons"

and "Fugitive Dust
Losses."

These rules appear on pages 55559 and

55560 of the December 21, 1976, issue of

the Federal Register (Vol. 11, No. 246) .

Another ruling, published in the same

issue, on pages 55524-30 is an "Interpre

tive Ruling for Implementation of the

Requirements of 40 CFE
15.18."

Under

these proposed rules, a "new
source"

may

possibly be allowed to obtain a permit to

locate in an area having an existing
violation of the NAAQS. This would be

possible only if:

The new source "meets an emission

limitation which specifies the lowest

achievable emission rate for such

type of source. In no event could

the specified rate exceed any appli

cable NSPS (New Source Performance

Standard)
"

All other sources controlled or owned

by the applicant in the same Air

Quality Control Region are meeting or

are scheduled to meet all applicable

requirements of the State Implementa

tion Plans

The applicant can secure emission

reductions from other sources in the

area which more than offset the

emissions of the proposed plant

Obviously, the
"offset"

regulations

would still effectively eliminate any

development on the oil shale leases,
because of the lack of other sources

which could provide any offsetting re

duction in emissions.

The proposed EPA regulations address

this problem of high background levels of

TSP, NMHC, and ozone in rural areas. The

proposals are based on studies that

indicate that, "Most of the rural photo

chemical oxidant problem results from the

transport of both photochemical oxidant

and its precursors [hydrocarbons] from

urbanzied areas, therefore, the focus for

regulatory action must be on areas where

the precursors and photochemical oxidants

originate, not on areas where the photo

chemical oxidant levels are
measured."

It was also concluded that, "Urban areas

with a population less than 200,000

produce little, if any, measurable increase

in photochemical oxidant
levels."

Based

on these findings, the proposed policy

will probably be that major hydrocarbon

sources (and possibly ozone sources) will

not be subject to the
"offset"

require

ments unless they will be located near an

urban area with a population in excess of

200,000.

A similar approach was taken for total

suspended particulates. It was concluded

that "fugitive
dust"

in rural areas does

not appear to pose a significant threat

to public health and welfare. The pro

posed rules state that, "Fugitive dust in

such (rural) areas includes dust from
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deserts, arid lands, sparsely vegitated

land, exposed but vacant lots in rural

communities, dust from sparsely traveled

unpaved roads and unpaved residential

driveways, and other such conditions

common in rural America. Fugitive dust

in these areas is typically native soil

that for various reasons becomes airborne.

It is generally not exposed to potential

contamination of industrial fallout or

subject to adsorption of gaseous pollutants,

which commonly occur in urban
atmosphere."

Hence, EPA is proposing that new sources

be granted a permit in rural areas that

exceed the TSP regulations of the NAAQS

without being subject to the offset

requirements if:

The applicant meets new source per

formance standards (NSPS) or best

available control technology if no

NSPS is applicable

The total of the new source emissions,

emissions from other stationary
sources in the vicinity, and non-

urban background ("based on the

lowest measured annual TSP air quality
concentration in the broad area where

the new source will be located,

approximately 30 ug/cu.m.") do not

cause violations of the NAAQS

Copies of the pertinent EPA rules are

reproduced in the Appendix of this issue

of Synthetic Fuels.

A i i i

program to assess the environmental

problems which might be encountered by
different oil shale technologies. The

reports are entitled "Technological

Overview Reports for Eight Shale Oil

Recovery Processes", and "A Preliminary
Assessment of Environmental Impacts from

Oil Shale Development". The reports will

be available through NTIS as part of

EPA's Series 7 Interagency Energy-Environ

mental Research and Development publica

tions. The reports were prepared for EPA

by TRW Environmental Engineering Division

and the Denver Research Institute.

The Technological Overview Report gives

a good summary of the eight shale oil

processes listed in Table 1. Included in

the process descriptions are unit diagrams,

shale preparation requirements, operating

conditions, product and waste stream

properties, and utility requirements. In

some cases where demonstration projects

have been proposed, overall project flow

diagrams and site specific maps have been

included.

The Environmental Impact

presents a brief review of

shale oil production techno

includes additional mining

and extensive information o

to be generated by the diff

logies. Tables 2, 3, and 4

from the report and summari

emissions and air pollution

technology which will be us

the emissions.

Report also

different

logies, but

information

n the wastes

erent techno-

were taken

ze sources of

control

ed to control

EPA REPORTS ON ENVIRONMENTAL IMPACTS OF SHALE

TECHNOLOGIES

Other items discussed in the report

include:

In March 1977, EPA will publish two

reports which are part of their overall

Comparison of air quality modeling
studies which have been conducted in

the oil shale reaions of Colorado and

Utah.

TABLE 1

PROCESSES COVERED BY EPA SHALE TECHNOLOGY REPORT

Surface Retorts

Union B

TOSCO II

Paraho (Direct and Indirect)

Ljrgi - Ruhrgas

Superior Shale/Saline .Minerals

In Situ Retorts

Occidental

LERC/ERDA
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TABLE 2

THE SOURCES AND NATURE OF ATMOSPHERIC EMISSIONS

FROM OIL SHALE EXTRACTION AND PROCESSING

Subprocess

011 Shale

Extraction

Raw Shale

Transport

Preparation

Retorting
Operations

Upgrading and

Utility Operations

Gas Cleaning

Product

Storage

Solid Waste

Disposal

Emission Generating
Activity

Blasting

Mine equipment use

Fuel use

Fugitives

Equipment use

Fuel use

Fugitives

Crushing

Screening
Ore Storage

Shale Preheat

Fuel use

Shale dusts

Heat Carrier Reheating

Fuel use

Combustion of shale

organic material

Spent Shale Discharge

Moisturizing or dry exit

Process heaters/furnaces

Fuel use

Sulfur recovery & tail gas

cleanup

Hydrogen production

Fuel use

Tank evaporation

Eguipment use

Fugitives

Spent shale transport and

spreading

Coke, spent catalyst, other

wastes - transport and

spreading

Potential

Criteria Pollutants

PM* (1)
dust* (1), CO, NO. HC

A

PM* (2), CO, N0X, S02, HC

dust* (1)

PM* (2), CO, NOx, S02 HC

dust* (1)

PM* (1)

PM* (1,2), CO, NO. S09, HC

HC
'

s
x c

PM* (2), CO, N0X, S02, HC

PM* (2), CO, N0X, S02, HC

PM* (3), HC's

Potential

Non-Criteria Pollutants

Hg Pb salts, silica

Silica

PM* (1), CO, N0x, S02, HC

so2

so2
PM* (2), CO, N0X, HC, S02

HC's

PM* (2), CO, N0X, S02, HC

PM*
(3)

PM* (1)

Silica

Silica

trace elements

trace element

trace organics

trace elements,

trace organic

H2S, NH3,

volatile and

trace organics

cs2, COS

COS

trace organics

metals (Ni, Cr,

Fe, Mo), trace

organics

*Suspended particulate matter is the defined criteria pollutants:

PM is broken down into 3 general categories in this table.

(1) Raw shale and natural soil dusts

(2) Fuel combustion ash and sooty material

(3) Spent shale dust (including dirt from other solid wastes)
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TABLE 3

POTENTIAL FUGITIVE DUST EMISSIONS
1

Type of Mining Operation

Surface Mine (8000
M3

oil/day)

Mine development

Overburden Disposal

Temporary Storage

Permanent Disposal Processed Shale

Surface Facilities (8 Kilometers of

unpaved road, VMT 80 Kilometers)

Haulage from Mine (3 Kilometers)

Underground Mine (8000
M

oil/day)

Mine development

Permanent Disposal of Processed Shale

Surface Facilities (8 Kilometers of

unpaved roads, VMT 80 Kilometers)

True In-Situ
Processing4

(8000 M oil /day)

Surface Facilities (8 Kilometers

unpaved road, VMT 80 Kilometers)

Land Required

(Hectares/yr)

10

200

30

30

4

30

Particulate

Emissions (Tonnes/Day)
Uncontrolled Controlled

0.17

2
3.31

0.075

0.50

0.004

0.070

4.13
8.833

0.067

0.50

0.01

0.57
o.n3

0.01

0.01 0.003

1
Amick, Robert, S., et al., Fugitive Dust Emission Inventory Techniques, paper number 74-58 presented

at the Air Pollution Control Assoc, meeting in Denver, Colorado, June 1974.

2
Emissions from overburden disposal will likely be much less for the oil shale industry. Revegetation
is planned for the disposal area. This will minimize fugitive losses from this source'.

Assuming an average of 80% control by applying various air pollution strategies to minimize

particulate emissions.

Without mining to create void volume. Emissions associated with a 8000 M /day modified in-situ
operation'

would amount to about .06
- 0.1 tonnes/day (uncontrolled), depending on the extend of

mining.
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TABLE 4

SUMMARY OF AIR POLLUTION CONTROL TECHNOLOGY FOR OIL SHALE

PREPARATION AND RETORTING, AMD SHALE OIL UPGRADING

Pollutant

S02 (and total sulfur)

Gas

Oil

Particulates

Retort Feed

Preparation

Control

Technology

Fuel Desulfurization

Amine/Ammonia/HgO scrubbing
Stretford sulfur removal/

recovery

Claus sulfur removal /recovery
Sulfur plant tail gas cleanup

Wellman Lord

Hydrotreating followed by off-

gas H2 and Ammonia removal

Covered Conveyors

Water spray at transfer points

and at storage

Comments About

Emissions Inventories

Differences in S0 inventories

reflect:

Fuel mix

Degree of hydrotreating

Efficiency of S removal from fuel

gas

Sulfur plant tail gas cleanup

Recent Colony and CB inventories

assume cleaner fuels than earl

ier Colony and SRI inventories.

Ca and Union inventories based on

entirely gaseous plant fuels.

Retorting/oil Dry Cyclones

Venturi wet scrubbers

Upgrading Clean Fuels

Shale Moisturizing Venturi wet scrubbers

Hater seal (Union)

NO.

Gas Fuels Amonia removal

Hydrotreating/Ammonia removal

from off gas

HC's and CO Incineration of trace hydro

carbons in TOSCO preheat

system
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Impacts on water quality and hydrology

resulting from shale development

Carcinogenic properties of crude and

refined shale oil products

Status of on-going environmental

monitoring surveys

Future reports in this series include

"Preliminary Report-Sampling and Analysis

Research Program at the Paraho Facility-

Anvil Points,
Colorado"

and "Assessment

of the Environmental Impacts from Oil

Shale Development", both of which are to

be published in mid-1977.
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TECHNOLOGY

GEOKINETICS AND OCCIDENTAL MODIFIED IN SITU

PATENTS COMPARED

Geokinetics Inc. and Occidental Petro

leum Corporation have both obtained

recent patents covering modified in situ

production of shale oil.
Geokinetics'

patent (No. 3,980,339, "Process for

Recovery of Carbonaceous Materials from

Subterranean Deposits") deals primarily
with horizontal retorting technology,
although coverage is also applied to

vertical retorts. Occidental's patent

(No. 3,951,456, "Process for Effecting
Even Retort Working Fluid Flow Throughout

an In Situ Retort Containing Carbonaceous

Deposits") covers vertical retorting
technology.

Figures 1, 2, and 3 were adapted from

the Geokinetics patent and illustrate the

underlying philosophy that rubble size

distribution and porosity in the retort

should range from low porosity, small

particle size at the inlet of the retort

to high porosity, large particle size at

the outlet. In the case of horizontal

retorts, mining the formation as shown in

Figure 1 will produce the desired rubble

distribution and porosity. Less mining

is done at the inlet, and remaining roof

support pillars are drilled extensively

for blasting. A larger amount of the

formation is removed at the outlet end,

and blasting is not so extensive, thus

producing a larger mean rubble size.

Figure 2 illustrates the resulting

porosity and rubble size distribution in

a horizontal retort. Preferable rubble

diameters are six inches at the inlet and

36 inches at the outlet. Much the same

approach is taken in a vertical retort as

shown in Figure 3, with porosity and

rubble size increasing from the inlet to

the outlet.

ROOF SUPPORT

RETORT.

INLET RETORT

OUTLET

RETORT

VAPOR

OUTLET

RETORT

UOUIO

COLLECTION

RETORT

INLET

RUBBLEIZEO SHALE

Figure 2.
Geokinetics'

Horizontal

for Ignition

Retort Ready

Figure 1. Plan View of Mine Development for
Geokinetics'

Horizontal In Situ Retort

Geokinetics'

reasoning in taking this

approach is that the low porosity and

small rubble size (high surface area)

will permit easy ignition of the retort

at the inlet. High porosity and large

rubble size (low surface area) towards

the outlet end will provide for easy

transport of the retorting fluid, while

minimimzing surface wetting of the larger

particles by condensed shale oil.

By contrast, Occidental's patent is

directed towards obtaining a retort bulk

permeability which will prevent short

circuiting and channeling of the retorting
fluid. This is accomplished by increasing
the permeability of the rubble pile as

longer path lengths are encountered by
the retorting fluid in passing from the

inlet to the outlet. Thus for a cylindri

cal vertical retort with an inlet at the

center of the top of the rubble pile, the

permeability would increase from the

center axis outward to the walls. Mechan

ically, this can be achieved as shown in

Figure 4. Either by forming the top of

the retort in a dome shape, or by estab

lishing a pile of shale rubble below the

formation to be retorted, when the shale

is explosively caved, less void volume is

available for rubble expansion along the

vertical axis. This establishes a permea

bility gradient which will maintain

approximately the same resistance to

fluid flow for all path lengths involved.

The actual technology used by Geokinetics

and Occidental in their in situ production

methods does notnecessarily correspond to

the disclosures of these two patents.

# # # #
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RETORT

INLET RETORT

OUTLETS

RUBBLEIZED SHALE

Figure 3.
Geokinetics'

Vertical In Situ Retort

SHELL PATENTS IN SITU RETORTING SCHEME FOR SALINE

MINERAL BEARING OIL SHALE

Shell Oil Company received U.S. patent

No. 3,987,851 on October 26, 1976, for a

shale oil in situ recovery process. In

its preferred embodiment, the process

involves of at least three cavities for

subsequent in situ retorting. The cavi

ties have a 200-foot diameter and
500-

foot height formed by extraction of

saline minerals with 300F fresh water.

The patent estimates that at water circu

lation rates of 10,000 BPD a period of

four years would be required to create

such a cavity. Once the cavities have

been developed, they would be connected

in series as shown in Figure 1. Hot

combustion gases from the first cavity

which has already undergone pyrolysis

would be routed to the second cavity,

resulting in pyrolysis of zhe oil shale

in the second cavity. There is no indic

ation in the patent that this process has

been reduced to practice.

# 4 # #

LONGWALL MINING OF TRONA DISCUSSED

A paper entitled "Longwall Mining of

Trona"

was published in the December 1976

issue of Mining Congress Journal. In

this paper, the authors J.R. Dewey and

V.P. Aman describe the installation of a

longwall mining system in Allied Chemical

Company's trona mine located 20 miles

west of Green River, Wyoming. This is

the first application of longwall mining

in the trona industry.

Trona is a water soluble salt which

occurs in bedded deposits within the

Green River oil shale formation in a

1,000 square mile area of the Green River

basin. The trona bed at the Allied

Chemical Company mine varies from 8 to 11

feet in thickness. Trcna has the chemical

formula Na2C03 NaHC03 2H20. The mineral's

common name is sodium sesqui-carbonate.

SHALE SEAM TO BE
EXPANDED

MINED OUT ZONE

. i-*^'b-'>=*;: :ar.-
s&t"-*-

Figure 4. Occidental's Vertical Retort -- Ready
for Shale Caving
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It's main use at present is the raw

material from which soda ash (Na2C03) is

produced. In 1977, it is expected that

8.69 million tons of soda ash will be

produced from trona mined from the Green

River oil shale formation.

While trona is being mined from oil

shale formations, no oil shale is being
processed. Trona ore, as mined, is about

90 percent trona, and must be processed

or
"refined"

by dissolution and crystal

lization. All non-soluble material is

rejected as waste. Trona refineries rely

on natural gas and coal as the fuel

sources which supply about 6.5 million

BTU per ton of soda ash produced.

Allied installed its first of two

longwall systems in its Wyoming trona

mine in 197 3. The second system was

installed in 1975. The original mining

panels were relatively short at about

2,000 feet, but current panels are 4,000

feet. Three development entries 18 feet

wide and eight feet high are driven on

80-foot centers. An Eickhoff shearer

moves at eight feet per minute across the

trona face. A chain face conveyor moves

trona from the face at 180 feet per

minute and has a capacity of 600 tons of

trona per hour. Six-leg 510-ton capapcity

roof-support chocks are spaced on
four-

foot centers. Chocks can open to a

height of 98 inches and have a closed

height of 63 inches. Trona production

rates of 1,800 tons per shift have been

achieved.

# # # #

ADDITIONAL DATA REPORTED ON KINETICS OF OIL SHALE

PYROLYSIS

In yet another analysis of the kinetics

of oil shale pyrolysis, Daniel Finucane,

Kerogen

Bitumen

Kerogen

J.H. George, and H.G. Harris have published

a paper in Fuel, Vol 56, January 1977,

page 65, entitled "Perturbation Analysis

of Second Order Effects in Kinetics of

Oil Shale
Pyrolysis."

The paper proposes

a
non- linear kinetic model which accounts

for the thermal degradation reactions of

kerogen, bitumen, oil, and gas between

the temperatures of
400

to 500C. In

the model, kerogen and carbon residue are

taken together as one species because of

the analytical difficulty of chemically

distinguishing between the two. Similarly,

gas and oil are considered as one species.

The kinetics evaluated are:

-* Bitumen

k2
-* Gas and Oil

k3

+ Bitumen
* Bitumen + Gas and

Oil

k*

Kerogen + Bitumen
- 2 Bitumen

The reaction rate constants ki and k2

are first order, and k3, k* are
auto-

catalytic constants. These rate equations

were solved using
perturbation analysis,

and the rate constants at five tempera

tures shown in Table 1 were determined.

In comparing the results of their model

against the experimental data of A.

Hubbard and W.E. Robinson, "A Thermal

Decomposition Study of Colorado Oil

Shale,"

U.S. Bureau of Mines Report of

Investigations No. 4744, 1950, the authors

found good agreement at 400C. Higher

temperatures produced greater differences

in the predicted versus experimental

data, particularly with bitumen concentra

tions.

Previous reviews concerning the kinetics

of oil shale pyrolysis were presented in

TABLE 1

EXPERIMENTAL VALUES OF THE CONSTANTS

T(C) k,
(min~

) )
kjOnin"

)
k4(min"

)

400

425

450

475

500

0.065

0.091

0.190

0.288

1.750

0.021

0.014

0.127

0.235

0.677

0.096

0..222

0.413

0.904

1.544

0.216

0.100

0.045

0.240

-3.470
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the following issues of Synthetic Fuels

September 1975, page 2-28; June 1972,

page 2-22; and March 1966, page 72.
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GOVERNMENT

INTERIOR ISSUES REGULATIONS FOR RECORDATION OF

UNPATENTED OIL SHALE MINING CLAIMS

The Federal Land Policy and Management
Act of 1976 (AKA "The BLM Organic Act")
will have a profound effect on the

validity of unpatented oil shale mining
claims, and for reference purposes, we

reproduced the act in the Appendix of the

December 1976 issue of Synthetic Fuels.

The Department of the Interior has
prepared final surface management regula

tions (pursuant to Sec 314 of the act)
which will affect the rights of claimants

to unpatented oil shale claims. These

were published in the January 27, 1977,
issue of the Federal Register and were

entitled "Recordation, Filing of Assement

Work and Notice of Intent to Hold Mining
Claims."

These regulations are repro

duced in the Appendix of this quarterly -

In brief summary,

specify that:

the regulations

An unpatented oil shale mining claim

will be deemed conclusively abandoned

and void if certain legal instruments

are not filed with the BLM within

time limits set.

For claims located on or before

October 21, 1976 (most oil shale

claims were located prior to the

Mineral Leasing Act of 1920) , instr

uments must be filed by October 22,
1979.

Proof of annual assessment work or a

notice of intention to hold the

mining claim must be filed with both

the proper county and the BLM office

each year.

Three types of documents must be

filed. They are: (1) an inirial

filing consisting of the official

record of the notice or certificate

of location; (2) notices of transfers

of interest; and (3) proof of annual

assessment work or a notice of in

tention to hold the claims described

in the initial filing.

We suppose that, as managers, the BLM

has wanted some easy means by which

inactive or abandoned mining claims on

the public domain can be conclusively

identified and declared void. It must

have been frustrating to the BLM through

the years to have claimants stake mining

claims and post their documents at the

county courthouse and not even tell

the federal government about it.

We suppose, also, that it is inevitable
that the old Mining Law of 1892 be changed

drastically.

# # # #

INTERIOR PROPOSES SODIUM LEASE LAND EXCHANGE
REGULATIONS

In the January 13, 1977, issue of the

Federal Register, page 2706, the Department

of the Interior published proposed reg
ulations governing sodium, potash,

phosphate, and sulfur lease exchanges.

(The regulations also deal with coal

leases and are discussed in this context

in the coal section of this issue.) The

regulations would allow the Secretary of

the Interior to propose an exchange of

mineral leases when "operations on the

preference right or outstanding lease

would not be in the public interest, and

when operations on the land leased in

exchange would be in the public
interest."

The land leased in exchange would have to

be of comparable value and for the same

mineral as the original lease. Factors

which can be considered as contrary to

the public interest include damage to

scenic, biological, geologic, historic,

recreational, and public uses such as

highways, airports, and rights-of-way.

The actual exchange of leases would

only take place after the lessee and

Interior have agreed on the land to be

exchanged and after hearings have been

held to allow public comment.

# # # #

SENATE SUBCOMMITTEE HOLDS OVERSIGHT HEARING ON

FEDERAL SHALE LEASING PROGRAM

In an oversight hearing on oil shale

development held before the Subcommittee

on Minerals, Materials and Fuels of the

Senate Committee on Interior and Insular

Affairs, November 30, 1976, representa

tives of government and industry urged

Congress to take a more active role in

the development of oil shale.

Dr. Philip C. White, Assistant Admin

istrator for Fossil Energy, Energy and

Research Development Administration,
stressed the vital role that oil shale

must play in the development of additional

domestic energy supplies. Along with a

discussion of the advantages and problems

facing oil shale development, White
,

presented economic estimates of the costs

involved. These are presented in Table 1.

White concluded that none of the problems

facing oil shale development appeared to

2-26
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TABLE 1

ESTIMATED SHALE OIL PRODUCTION

Production

Cost S/BBL

Investment Operating
15*

DCF

Cost S/Daily BBL Cost S/BBL 100^ Equity

Modified In Situ 5,000 - 7,000 3.50 - 5.00 8.00 - 11.00

Surface Retorting 14,000 - 23,000 4.00 - 5.00 16.00 - 25.00

Multi-mineral 7,000 - 9,000 2.75 - 4.00 9.00 - 12.00

Basis: 1976 dollars; 50,000 BPD plant; additional cost of SI to $4 per barrel required to

pre-refine to quality a comparable to Arabian crudes

be unmanageable, but that positive action

would be required by the federal govern

ment to provide a favorable economic

climate, amfliorate environmental problems,

and support the development and operation

of new oil shale technology.

Don Baeder, Executive Vice President of

Occidental Petroleum Corporation for

Research and Development, stated that

using Oxy's modified in situ technology,
the production of shale oil is now

economically, technically, and environ

mentally viable. He stated that signi

ficant production of shale oil should be

underway by 1981 on Tract C-b. He urged

the federal government to move forward

rapidly with its shale leasing program,

as well as to seek a solution to the

excessively stringent air quality regula

tions in the shale country.

Earl H. Ramsey, Program Director, White

River Shale Project, recommended that a

joint government- industry project be

funded to provide a full scale module for

retorting shale. This $100 to $200

million program would identify the capital,

environmental, and operating costs to be

expected from a commercial facility.

a a a a
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CORPORATIONS

ERDA EXTENDS OIL SANDS TEST AGREEMENT WITH SOHIO

A three-year extension to a cooperative

agreement was granted to Sohio Petroleum

Company by the Energy Research and Develop
ment Administration in late November

1976. This cooperative agreement is

designed to allow a coordinated effort in

investigating in situ methods for the

recovery of oil from oil sands.

Under the original agreement, which was

to end September 20, 1976, Sohio has

provided cost free to ERDA's Wyoming
facility (the Laramie Energy Research

Center) ten acres of land in the northwest

Asphalt Ridge oil sands deposit, for

their field recovery experimentation.

Successful completion of these experiments

would be an important step toward develop
ment of a oil sand oil producing industry
in the U.S. Asphalt Ridge is in NE Utah.

The first field experiment using the

reverse combustion method was conducted

in November and December 1975. This

experiment utilized an 11-foot thick oil

sand zone at the depth of about 300 feet.

Air was forced into the zone through two

sets of injection wells while a fire,
ignited in centrally located production

wells, moved through the zone in a direc

tion opposite to the flow of air. The

fire consumed some of the bitumen in the

zone, coked some of the bitumen to produce

a light gravity oil, and heated the zone

causing some of the bitumen to flow and

be produced. The experiment produced

about 65 barrels of oil and bitumen

before solidification of the bitumen in

cold surface production lines and separa

tors forced termination.

In the second experiment, scheduled for

the spring of 1977, reverse combustion

will again be used but with provisions to

prevent produced heavy bitumen from

plugging the surface equipment. Under

these conditions it is proposed to follow

reverse combustion with forward combus

tion, and this should result in a more

efficient recovery of the bitumen.

The experimental site is about five

miles west of Vernal, Utah, and just off

the northwest end of the Asphalt Ridge

oil sands deposit which is estimated to

contain over one billion barrels of

bitumen. Combined with other oil sands

deposits in Utah, there are about 30

billion barrels of bitumen awaiting

recovery. Present technology is not

economically attractive considering

domestic crude prices which favor import

ing foreign crude. Although some of the

deposits are near enough the surface to

afford strip mining and surface extraction,

most of them are too deeply buried.

Therefore, the need to develop workable

in situ methods of extraction is the goal

of the ERDA/Sohio agreement.

# # * #

SYNCRUDE ENCOURAGES NATIVE INDIAN LABOR

A ten-year pact was signed recently in

Edmonton that enables Alberta's treaty
Indians to participate heavily in the

Syncrude project.

This agreement between Syncrude, the

Indian Association of Alberta, and the

Federal Department of Indian Affairs and

Northern Development states that Syncrude

will use Indian products and services in

their project, and will not discriminate

against them in employment matters.

Those native workers deficient in educa

tion or skills will be offered a position

contingent on their acquiring the neces

sary background. Indian culture courses

will be offered to company supervisors,

counselling will be available to Indian

workers and their families, and training
programs will be available.

At this time, more than 800 native

workers have been employed on the project,

and more will certainly be hired for the

permanent work force; both labor and

supervisory positions are represented.

Northeastern Alberta native communities

are being visited by company recruiters

and native relations personnel to find

skilled workers and interested trainees.

The federal government will be required

to spend $4 million to provide Indians

with pre-employment academic upgrading,

and Ottawa will finance job opportunity
publicity.

In addition, Ottawa agreed to provide

about $5 million over the next five years

to set up and operate an Indian Oil Sands

Economic Development Corporation to

identify business opportunities for

Indian-owned businesses, help them estab

lish in Fort McMurray and assist them in

competing for contracts with Syncrude.

In turn, Syncrude will provide the new

Indian corporation with information on

its longterm needs for goods and services

so Indian businesses can bid on them.

4 -! -i 4
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DISTRIBUTION OF WORKFORCE AT SYNCRUDE CANADA

EXAMINED

With a peak on-site summer workforce of

7,000 employees, the Syncrude oil sands

project is the second largest union

construction job in North America, second

only to the Alaska oil pipeline project.

More than 10,300 people are employed on

the project, including the on-site work

force, pre-assembly sites, and the Bechtel

/Syncrude headquarters in Edmonton. Of

these, Canadian Bechtel, the managing
contractor for the project, has 1,609

subcontractors and employees working at

three preassembly sites in Edmonton.

Every major union in Alberta is represent

ed on the project in addition to hundreds

of subcontractors. Hiring for the project

is done through Edmonton's union halls.

Syncrude is currently undertaking a major

campaign to recruit 2,500 people to

operate the plant once it becomes opera

tional

According to Canada Bechtel, more than

5 00 women are working at the site, in

such varied capacities as security guards,

clerks, draftsmen, and drivers of graders

and D-9 Cats. The construction camp is

the largest male-female construction camp
in Canada, and is located about 25 miles

north of Fort McMurray. Of the 7,000

workers at the site, about ten percent

live in Fort McMurray. Most of the

workers work a 48-hour week; four days

for ten hours a day, then on Friday for

only eight. Laborers earn an average of

$16,000 annually, while tradesmen average

$22,000. Many make much more, a situation

that dismays the local Canadian Manufac

turers Association, which cannot compete

for workers. Recent Alberta government

figures show that 7 8 percent of the

Syncrude employees and 90 percent of the

Bechtel workers and subcontractors are

Albertans, while 18 percent of the Syn

crude workers and three percent of the

Bechtel workers and subcontractors are

from other parts of Canada. Non-Canadians

with Syncrude total four percent and with

Bechtel and subcontractors just seven

percent.

Of the $1.2 billion committed to date

on the project, 49 percent is being spent

in Alberta, 20 percent in Ontario, six

percent in other parts of Canada, and 25

percent outside Canada.

-i a 4 -i
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THERMAL MINING FEASIBILITY TO BE INVESTIGATED BY

FIVE-MEMBER STUDY GROUP

A group of oil companies and federal/
provincial government agencies have

formed a cooperative study group to

examine the technical and economic feasi

bility of using a Soviet thermal mining

method on Athabasca oil sand. This study
is scheduled for completion in late March

and will use a method used in the USSR

since 1972.

The five members of this team are:

Alberta Oil Sands Technology and

Research Authority (AOSTRA)

Canada - Cities Service Ltd.

PetroCanada (The National Energy

Company of Canada)

Home Oil Company

RSC Technology Ltd. (a subsidiary of

the Resource Services Corporation) will

be the principal consultant and program

manager, with work being carried out in

close association with Williams Brothers

Canada, Ltd. The Soviets report that

they have made improvements in the tech

nology which will allow them to increase

steam injection pressure, length of

production, and injection wells with a

resulting ratio of injection to production

length of 2 to 2.5, and to reduce the

number of steam injection wells required

and the size of drifts. Historically,

the maximum pressure for injection steam

has been about 75 psi to prevent break

through from the reservoir rock into the

drifts.

The method uses conventional technologies,

combining shaft mining with in situ

processing for the recovery of viscous

hydrocarbon liquids from reservoirs.

This involves shaft sinking and drift

mining, drilling of production and injec

tion boreholes, subsurface control and

injection of steam, underground separa

tion of liquids produced, and pumping to

the surface. RSC reports that the Soviets

claim the process is economically feasible,

yielding up to 6 0 percent of the regional

oil in-place with an annual recovery rate

of 10 or 15 percent. Other claims

include the fact that the sand does not

have to be moved to the surface for

processing and that a high degree of

control is possible in the subsurface

operations.

The basic idea of the Soviet thermal

mining method is to place men and equip

ment as close as possible to the reservoir,

heat the reservoir by injecting steam to

increase fluid mobility by reducing its

viscosity, and then produce the heated

oil from boreholes drilled outward from

production galleries.

Access to the reservoir and super-

adjacent rock is made by conventional
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shaft mining techniques . Men and machin

ery are moved to the main working level

by the elevator in the main shaft. Air

is supplied to the working areas of the

mine by suction ventilator shafts.

Access drifts and the main working area

(pump house, fluid storage, electrical

substations, storage for explosives,

drilling chambers, injection galleries,

etc.) are constructed at a distance of 60

to 100 feet above the reservoir. Access

drifts to the hexagonally-shaped produc

tion galleries are constructed from the

main working level into the reservoir

with a downward incline of about 15.

Each production gallery contains about

2 50 production boreholes which radiate

outward and upward from the wall to a

distance of 600 to 800 feet. Steam

injection galleries are constructed at

the main work level at the pit bottom

with steam injection wells drilled down

ward and outward for the purpose of

heating the oil. Steam is reported to be

injected at 75 to 120 psi at rates that

vary from several kilograms per hour to

four to five TPH per well.

Produced oil and water are transported

underground via open gutters, pumping

substations, and pipelines to the central

underground storage facility where the

oil is separated from water and then

pumped to the surface.

The technology is based on the appro

priate combination of:

Intense heating of the reservoir

600 to 1,000 square feet per injec

tion well

Low injection pressure not over 75

psig

Optimum distribution of production

wells

Favorable geology and mine construc

tion

Recycling of heated water appropriate

ly placed in the reservoir after

recovery from production

Use of chemical additives (surfac

tants) to the treated water

Effective utilization of natural

fractures in the reservoir

Cyclic injection of steam based on a

preprogrammed plan of operation

Knowledge of fluid and heat flow

parameters of the reservoir

Normal production and injection wells

are drilled with a 4-3/4 inch bit to a

depth of eight to 10 feet and then a

four-inch conductor pipe is installed and

may be equipped with a blowout preventor.

The well is drilled out with a 3-3/4 inch

bit and 2-7/8 inch drill pipe to a given

depth and completed open hole. Production

wells are equipped with a master control

valve after drilling operations are

complete. Production from all wells in a

gallery is maintained by adjusting the

master valves.

This study has two primary objectives:

to determine if the technology is applic

able in Athabasca; and how much a commer

cial mine will cost if this technique is

usable in North America.

# # # #

SYNCRUDE PIPELINE CONTRACTS SUBJECT OF CONTROVERSY

Organized labor is exerting increasing
pressure on the Alberta government and

the private petroleum industry to exclude

"open
shop"

or non-union contractors from

participating in the 270-mile long pipe

line project designed to carry synthetic

crude oil from the Athabasca oil sands

deposit to Edmonton, Alberta. The issue

may split the entire Canadian pipeline

construction industry into two rival

factions with one supporting the trade

unions and one opposed to organized

labor. The trade unions let it be known

that one possible result of ignoring them

would be the complete shutdown of the

construction on the plant.

A spokesman for the Pipeline Contractors

Association of Canada said its members

composed mainly of the unorganized larger

contracts wanted to do more of the

available pipeline construction work

within Alberta. According to him, it has

become quite a widespread practice (for

non-unionized contractors) to form spinoff

or double breasted subsidiaries that

immediately undercut national agreements

by eliminating some agreed contribution

from employers including pension fund,
health and welfare levies. The result is

that open shop contractors invariably put

in lower bids than unionized contractors

faced with much higher overheads.

So far, contracts have been let for

construction of 170 miles of 16-inch

line to transport natural-gas fuel to the

plant and the 140-mile northern segment

of a 22-inch, 270-mile line to move

synthetic crude to Edmonton.

The bulk of the contract for the $26.5

million gas line went to Majestic-Wiley
Contractors Ltd. , which will lay 163

miles of line from Alberta Gas Trunk Line

Co. Ltd.'s Atmore compressor station

north-northeast toward the Syncrude plant

site in 93N-104W4. Marine Pipeline Ltd.

will lay the remaining six miles of the
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gas line on the Syncrude lease. R. F.

Hagglund, vice president of Majestic-

Wiley Contractors Ltd., said that their

board is Canadian-controlled, the majority
of their shareholders are Canadian, all
their key employees are Canadian, and

that they have been in Canada since 1954.

Actual construction did start in January,
and completion is scheduled for April.

Initial design capacity will be 65

MMcfd. This may be expanded to 200 MMcfd

with added compression.

Alberta Energy Co. (AEC) let a $12.4

million contract for construction of the

150-mile crude-line segment. Earlier,
Marine Pipeline won a contract for con

struction of the first eight miles of the

overall system.

The award covers two pipelines to be

laid in common right-of-way from the

Syncrude processing plant site to the

south lease boundary. Alberta Oil Sands

Pipeline Ltd., subsidiary of Alberta

Energy Co. Ltd., will own eight miles of

2-inch oil pipeline. CU Engineering
Ltd. , subsidiary of Canadian Utilities

Ltd. , will own eight miles of 16-inch gas

transmission line. CU Engineering Ltd.

will operate the line, whose ownership
was last reported under negotiation for

sale by the Syncrude consortium to Simmons

Pipelines Ltd. The oil line will carry
synthetic crude from the Syncrude project,
while the gas line will carry gas north

to the plant for use as fuel.

The most recent contract went to Banister

Pipelines and a joint venture of PE-3en

Pipelines Ltd. and H.C. Price Canada Ltd.

Banister and the joint venture will each

lay about half of the 150-mile segment.

Contracts have yet to be awarded for the

crossing of the Athabasca River by the

pipeline, and the remaining southern

segment of the crude line to Edmonton.

Virtually all pipeline construction

within Alberta representing the lion's

share of the current domestic workload

goes to open shop contractors. Figures

show out of the total 1,721 miles of

pipelines laid in the first ten months of

1976, including small diameter field

gathering lines as well as big-inch jobs,

only about 42 miles of pipe had been put

into the ground by unionized contractors.

Successful tenders for the oil pipeline

project totalled $12.4 million, $2.2

million above the lowest tender. The

additional cost of the oil pipeline will

be charged to Syncrude under a "cost-of-

surface"

contract.

GCOS PUBLISHES OPERATING FIGURES FOR 1976

Great Canadian Oil Sands Ltd. reported

a 1976 profit of approximately $12 million

after an extraordinary gain of $2.6

million. This was partially due to a

reduction of the income tax provision due

to prior
years'

losses.

Profit for the year was adversely

affected by a fourth-quarter loss of

$1,305,000. The loss resulted partly

because production of synthetic crude was

down 20 percent because of power plant

problems in October and an unplanned

sulfur plant shutdown in December.

Production during the final quarter of

1976 averaged 43,700 BPD compared with

54,700 BPD a year earlier.

Revenues went from $124.4 million (1975

figures) to $159.8 million in 1976.

Production was 17,477,000 barrels, a

daily average of 47,800 barrels up 12

percent from 1975 output of 15,533,000

barrels, an average of 42,600 BPD.

The fourth-quarter results were also

influenced by two changes in accounting

policy which were made in the fourth

quarter and were applied retroactively

from January 1, 1976. One change relates

to the method of expensing overburden

removal costs and minimizes the annual

expense swing caused by variations in

overburden depth over the lease. Compared

to the former policy, this change results

in greater expenses in 1976, but is

projected to decrease such expenses in

1977.

The second change concerns the policy

governing fixed assets capitalization.

The effect of the policy is to now charge

certain expenditures against current

operations rather than accumulating them

to be charged as depreciation in the

future. This move was deemed prudent

since the company's on-going capital

needs have proved greater than anticipated,

largely due to the pioneering nature of

the venture. Such high levels of capital

spending are expected to continue .

GCOS profit for 1976 represented 4.3

percent return on capital employed.

Despite the 1976 profits, GCOS still

faced an accumulated deficit of $67

million at the end of 1976.

#
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AOSTRA PLANS TO CO-SPONSOR IN SITU RECOVERY WORK

Last year the Alberta Oil Sands Tech

nology and Research Authority (AOSTRA)
announced five field experiments to test

advanced oil recovery concepts, generally
on a 50-50 basis with private industry -

They (AOSTRA) are not held to a stringent

cost-sharing system, but may participate

from minor assistance to full financing
of programs. In selecting the works it

would support, AOSTRA picked projects in

each of three major Alberta oil sands

deposits, and each project is designed to

conform to the geology of the deposit in

which it will be conducted (since no

single process is applicable to all its

oil sands deposits) .

Peace River Deposit With Shell Canada

The test will involve cyclic pressuri-

zation and depressurization of the deposit

with steam, and, if successful, will

represent a significant advance in steam

displacement technology. The proposed

process has the potential of producing a

high oil recovery.

The pilot project will include 48 wells

with associated steam injection and

production facilities capable of handling
up to 3,500 BPD of produced bitumen. The

process will use high pressure steam

injection to stimulate production of

bitumen.

The Peace River deposit is well suited

to the process due to the presence of an

underlying zone of high water saturation

which will provide an initial path for

the steam as it moves between wells.

Extension of the process to other deposits

will require artificial methods of develop
ing inter-well communication.

AOSTRA is allocating $29 million to

carry out its share of Phase I of this

project. Total estimated cost of Phase I,
expected to be completed in December

1979, is $58 million. The project will

be situated about 20 miles northeast of

the town of Peace River.

Cold Lake Deposit With BP Canada

This project will test a combination of

steam and combustion as a recovery mechan

ism. This has the capability of yielding
a high rate of oil production and high

recovery. AOSTRA is allocating $8.4

million for Phase I which is slated for

completion in December 198 4.

Shallow Deposit Program With In-Situ

Research and Engineering

In Situ Research and Engineering is an

Alberta consulting firm. High presssure

steam which is to be used in some of the

existing and proposed pilots cannot be

safely used in shallow deposits (200 to

500 feet of overburden) . The consultants

have developed a heating process which can

be safely used at shallow depths, and if

successful it will increase the amount of

oil producible by the in situ method.

Three million dollars have been set aside

for the field test, depending on the

success of the laboratory tests.

Exploratory Program on Fracturing
With Numac Oil and Gas

Most of the current in situ processes

depend on the presence or establishment

of pre-communications between wells and

it is imperative that a reliable method

of establishing this communication be

developed.

Current technology does not allow

reliable methods of establishing horizontal

communication below a depth of approximate

ly 500 feet of overburden. In an effort

to extend this technology, the authority

will fund an extensive field study of

fracturing on Numac
'
s lease. If fractures

can be successfully obtained and controll

ed, the test will be expanded to evaluate

a recovery method developed at the Alberta

Research Council.

The authority will finance approximately

$1 million towards Phase I of this one.

Numac is responsible for 25 percent of

the cost, and is looking for another

partner to help with the financing.

Athabasca Deposit With Amoco Canada

This is a field research project in

which underground
combustion'

will provide

heat to reduce bit-omen viscosity, followed

by water injections to drive the bitumen

to the surface. If high temperatures can

be successfully handled, the process will

yield an excellent energy balance and

should be applicable to the widest var

iety of deposits.

Using Amoco 's patented underground

combustion technology, 25 wells will be

developed on nine, two and one-half acre

patterns, resulting in the production of

bitumen located about; 1,000 feet under

ground. Amoco uses underground combus

tion to provide heat to thin the bitumen

and allow it to flow, followed by combus

tion with water injection to drive the

bitumen to the well bores. It exoects to

SYNTHETIC FUELS. MARCH 1977
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TABLE 1

ACTIVE PROJECTS IN ALBERTA OIL SANDS

Effective Date

ATHABASCA

Commercial :

12/10/73

10/03/73

Experimental :

07/25/69

06/12/72

11/14/73

10/31/74

03/18/76

COLD LAKE

Experimental :

12/02/64

06/01/66

10/27/66

04/13/71

12/06/73

01/29/74

02/11/74

05/01/75

06/25/75

10/03/75

WABASCA

Experimental :

12/02/74

Expires

12/31/20001

06/30/77

12/31/79

12/31/80

10/31/80

03/31/79

04/30/77

04/30/77

04/30/77

04/30/81

12/31/79

12/31/76

12/31/77

05/31/76

05/31/80

09/30/76

08/31/79

OTHER DEPOSITS, FIELDS OR AREAS

09/16/74

10/31/74

03/19/75

07/08/75

07/16/75

07/18/75

11/20/75

09/30/77

10/31/79

03/31/82

06/30/78

06/30/78

06/30/77

11/30/76

Operator

Great Canadian Oil Sands Ltd.

Syncrude Canada

Amoco Canada

Texaco Exploration

Amoco Canada

Numac Oil & Gas

World Oil Mining

Imperial Oil

Imperial Oil

Imperial Oil

Imperial Oil

Imperial Oil

Murphy Oil

Union Texas

Chevron

Canadian Industrial Gas & Oil

Worldwide Energy

Gulf Oil

Tesoro Petroleum

Union Oil

Husky Oil

General Crude

General Crude

Murphy

Chevron

Field or Area

Mildred Lake

Mildred Lake

Gregoire Lake

McMurray

Gregoire Lake

Surmont

Ethel Lake

Ethel Lake

Ethel Lake

May

Leming

Lindbergh

Ardmore

Beaver Crossing

Primrose Lake

Ft. Kent

Wood River

Bodo

Chipewyan

Lloydminster

Lloydminster

Lloydminster

Hazeldine

Algar

SOURCE: ERCB
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recover at least half of the bitumen in

place, consuming four to six percent of

it in the combustion process.

AOSTRA will commit half of the $46

million necessary for Phase I, which is

due for completion in December 198 0.

Table 1 shows the valid licenses held

by companies interested in working the

oil sands deposits. Terminated projects

are not shown (they number about 34), but

it can be seen that there has been a

substantial amount of interest in develop
ment.

# # # #

NOMINATIONS FOR GCOS SYNCRUDE LISTED

Nominations of refiners and companies

which purchased synthetic crude from the

Great Canadian Oil Sands Ltd. (GCOS)

plant for the November 197 6 -

February
1977 period are presented in Table 1.

Estimated requirements for February
through April are also given.

A ii -i J
7 Tf If Tf

TABLE 1

TABULATION OF NOMINATIONS FOR SYNTHETIC
CRUDE OIL PRODUCED FROM ATHABASCA BITUMINOUS SANDS

Purchaser/Destination

Chevron Canada Ltd.

Burnaby, British Columbia

Shell Canada Ltd.

Burnaby, British Columbia

Shell Canada Ltd.

St. Boniface, Manitoba

Shell Canada Ltd.

Corunna, Ontario

Sun Oil Company Ltd.

Sarnia, Ontario

Sun Oil Company Ltd.

Toledo, Ohio

TOTAL

Actual B/D

November December January February Estimated B/D

8,500 3,700 6,600 6,800 8,100 7,000

3,300

8,000 9,000 6,452 8,571 9,032 4,000

3,250 4,798 2,218 7,250

20,100 18,000 18,000 18,000 18,000 18,000

7,700 4,233

47,550 43,233 35,850 37,371 37,350 36,550
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GOVERNMENT

GCOS ACCUSED OF AIR AND WATER POLLUTION

Great Canadian Oil Sands, Ltd. (GCOS)
has pleaded not guilty to seven charges

of violating federal and provincial anti

pollution laws which govern the operation

of its plant near Fort McMurray.

The charges, under the Clean Air Act of

Alberta and the Fisheries Act of Canada,
were made in late October and the company
appeared in provincial court in Fort

McMurray on November 10. The trial has
been scheduled for February 21, and is

expected to last four days.

Six of the charges involve the emission

of sulphur dioxide, particulates, and
"smoke"

into the atmosphere. Two charges

say the amount of sulphur dioxide coming
from the sulphur plant incinerator exceed

ed the licensed limit on December 14,
1975, and January 3, 1976. The company
proposed a solution to the sulphur recov

ery plant problem last year and the

Alberta Department of the Environment

issued an order under the Clean Air Act

requiring GCOS to implement its $7 million

plan by the end of 1978. The company was

given 30 months to comply because of the

need to custom-design and build the

equipment. The charge under the Fisheries

Act says that a harmful substance was

allowed to enter a "river frequented by
fish"

(the Athabasca River) on July 12,
1976. Three charges allege that particu

late emissions exceeded the maximum

allowed under the licence on May 21,
June 12, and July 16, 1975.

The company has begun to build a waste

recycling system that will pump tailing
pond drainage waters back into the pond,
thus combatting the problem.

CANADIAN FEDERAL AGENCY TEAMS WITH SASKATCHEWAN

TO DEVELOP HEAVY OIL RECOVERY METHODS

The Canadian federal government and

the Province of Saskatchewan recently
entered into a $16.2 million shared-cost

program to develop new methods of recover

ing heavy oils from Lloydminister and

similar oil fields. The agreement was

signed by the federal Minister of Energy,

Mines, and Resources (Alastair Gillespie)
and the Saskatchewan Minister of Mineral

Resources (Ed Whelan) .

Under the agreement, proposals will be

sought from industry for testing new

methods of heavy oil extraction. A

federal-provincial committee will select

proposals which will then be funded partly

by the company submitting the plan and

partly by the two governments . The

company will carry out the work, which

will then be evaluated by the two govern

mental agencies and any new technology
will be made available to other producers.

It is hoped that the proposals will be

selected by late March.

The agreement also provides for conduct

ing environmental assessments of the new

methods of extraction, developing methods

of making the oil suitable for pipeline

transmission, and developing new methods

of processing the heavy oil. Studies may

also be conducted in the use of other

Saskatchewan fuels to provide the energy

that will be required to fuel the new

recovery techniques.

At the present time , only about four to

five percent of the total in-place heavy
oil is technically recoverable, although

experimental techniques have been shown to

be capable of recovering as much as 30 to

35 percent. Thus, if such techniques can

be perfected and shown to be applicable to

the Lloydminister area, a major increase

in recoverable reserves will result. Even

if an average recovery of only 15 percent

were attained, an additional 1.5 billion

barrels might be recovered, representing a

tripling of Saskatchewan
'
s recoverable

oil. Future issues of Synthetic Fuels

will follow this program.

i a j i
V T T If

ERCB GRANTS APPROVAL TO BP EXPLORATION FOR EXPERI

MENTAL RECOVERY METHOD

On November 19, 1976, the Alberta Energy
Conservation Board (ERCB) issued Approval

No. 2337 to BP Exploration Canada Ltd. for

their experimental scheme to recover

bitumen from the Cold Lake B Oil Sands

deposit. The applications for this action

were submitted August 31, September 30,
and October 19- In addition to the stand

ard approval, two construction permits

were issued by the Department of the

Environment (Permits Nos. 76-AP-240 and

76-WP-128) stipulating environmental

conditions which must be met. These

conditions consist of detailed effluent

limitations, monitoring requirements,

stack height restrictions, groundwater

disposal regulations and sewage controls,

and requirements to inform the Department

of any nonconformance.

The experimental in situ recovery scheme

will be conducted in the Cold Lake oil
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sands deposit before October 28, 1977,

according to the approval, and will be

referred to as the BP Marguerite Lake Hop
Phase III Project. Semiannual reports

relating progress made on this project

will be submitted to ERCB. The first

report will be due May 31, 1977, and will

include the following information:

Purpose of each of the phases of

experimentation or any modifications

thereto

Description of the surface and sub

surface installations and any modi

fications thereof

Chronological report of all activities

and operations conducted

Amounts and significant chemical and

physical properties of any fluids

injected or produced

Disposition of all products recovered

Results of any temperature, pressure,

or other measurements or observations

which are pertinent to the interpre

tation of the experimental operations

Assessment of the results obtained

including the indicated recovery and

sweep efficiencies and the residual

hydrocarbon saturations and a general

statement regarding the success and

significance of the operations con

ducted

The location of the proposed project is

described as Sections 7 and 8 of Township

66, Range 5, west of the 4th meridian.

The Cold Lake B oil sands deposits are in

the Clearwater stratum in this area.

# # # #
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ENVIRONMENT

SYNCRUDE ISSUES THREE TOPIC-SPECIFIC ENVIRONMENTAL

MONOGRAPHS

Syncrude Canada Ltd. issued three mono

graphs in late 197 6 in which animal,

plant, and meteorological indicators are

examined.

Monograph 1976-2, "Monitoring Air Quality
with Lichen: A Feasibility Study", inves

tigates the use of lichens as indicators

of atomspheric pollution. Lichens are

sensitive to sulphur dioxide, and changes

in lichen communities can be interpreted

as "early
warnings"

of environmental

damage. Syncrude commissioned Douglas

Ecological Consultants, Ltd. to determine

the technical and economic feasibility of

establishing air pollution effect gradi

ents using lichenological methods. A grid

network, containing 56 permanent plots,

radiates from the Syncrude lease and

allows continuous quantitative and quali

tative monitoring of the lichen flora.

Detection of any changes will provide an

"early warning system", indicating that

biological changes are beginning to take

place in the ecosystem. Appropriate

action, if necessary, may then be taken to

minimize further biological changes. If

no adverse changes occur during periodic

resurveys, several years may elapse before

more partial resurveys are conducted.

Complete resurveys are called for if

change is detected.

Monograph 1976-3, "Preliminary Baseline

Investigations of Furbearing and Ungulate

Mammals Using Lease
#17,"

describes a

winter program of tract counts of furbear

ing and hooved mammals. Unusually low

snowfalls hampered the research. The

report is the first published by Syncrude

to deal specifically with mammals. This

study was initiated in the vicinity of

Syncrude Lease No. 17 for the period

October 15, 1975, to April 1976. The

relative abundance and spatial distribu

tion of moose, deer, and 13 species of

furbearers were investigated by systematic

aerial surveys and winter track counts.

The relationships between the distribution

of animals and the major environmental

features including vegetation, terrain,
and disturbances were examined. The

relative abundance of furbearers and

ungulates (hooved animals) are presented

as indices of animal activity and/or

densities of animals per unit area.

Monograph 197 6-4, "Potential Ice and Low

Temperature Water Fog Occurrence at Mildred

Lake", discusses the factors which contri

bute to the formation of ice fog, and

applies them on a theoretical basis to

Syncrude 's facilities. The study is

important as a preliminary investigation,
but future research into ice fogs will be

much more site-specific and intensive.

This study was conducted by the MEP Com

pany. In early 1976, a literature review

of low temperature fog was carried out,

followed by a site visit under suitable

synoptic meteorological conditions. It

was found that the presence of additional

condensation or freezing nuclei will alter

the temperature at which fogs occur.

However, the concentration and types of

nuclei that may be present in the vicinity

of the Syncrude plant have yet to be

determined.

# # 4 #

GCOS'

TAILINGS DISPOSAL PROBLEMS DISCUSSED IN

PAPER BY CAMP

A paper entitled "Processing Athabasca

Tar Sands Tailings
Disposal"

was pre

sented at the 26th Canadian Chemical

Engineers Conference in Toronto, Canada,

last October in which Dr. Fredrick W.

Camp, of Suntech Inc., discussed possible

solutions to the "pondwater
problem"

of

tailings disposal.

The purpose of his paper was to present

quantitative data on Great Canadian Oil

Sands Ltd.'s (GCOS) tailings operations,

to outline a theory useful in interpreting
GCOS'

observations and predicting results

which may be observed by future oil sands

operators, and to review GCOS
'
s research

efforts in the hope of helping others

avoid useless or redundant investigations.

The first section of his paper is a

description of the hot water extraction

process for bitumen and oil sands for

those not familiar with their properties.

Section 2 expands the hot water process

discussion from a mechanistic point of

view. A semi-theoretical explanation is

offered for the causes of sludge accumu

lation, and a definition of the pondwater

problem is proposed. Section 3 gives a

simplified theory for predicting sludge

accumulation rates, and compares predic

tions with
GCOS'

operating experience.

Section 4 outlines strategies for mini

mizing tailings accumulation, summarizes

GCOS'
past research efforts, and briefly

suggests directions for future research.

The pondwater problem is essentially one

of physical accommodation of the tailings.
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When a cubic foot of oil sand is processed,

approximately one cubic foot of sand

solids and 3/10 cubic foot of sludge are

generated and this obviously will not

all fit back in the hole from which it was

mined.

In oil sands processing, tailings con

sist of the whole oil sand ore body, plus

net additions of process water, less only
the recovered bitumen product. Oil sand

tailings can be subdivided into three

categories as follows:

Screen Oversize (collected and handled

at GCOS as a separate stream)

Sand Tailings (the fraction that

settles rapidly)

Tailings Sludge (the fraction that

settles slowly)

Tailings disposal includes all of the

operations required to place the tailings

in a final resting place. One obvious

long range goal of tailings disposal is to

replace the tailings in the mined-out area

in a satisfactory form.

At GCOS, there are two main operating
modes for tailings disposal dike build

ing (hydraulic conveying of tailings,

followed by mechanical compaction of the

sand tailings fraction) and overboarding

(hydraulic transport, with no mechanical

compaction) .

This mechanistic interpretation contains

the elements by which effective applica

tion of the hot water extraction process

for bitumen recovery can lead to diffi

culties in tailings disposal. Five points

are of particular interest in designing
disposal systems:

Oil sand contains clay minerals

In the hot water process, most of the

clays become dispersed in the process

streams, and traverse the circuit,

exiting in the tailings

The amount of process water input is

fixed by the clay content of the feed

and the need to control viscosity of

the middlings stream

The amount of water required for

middlings viscosity control (does, in
GCOS'

case) represent a large volume

relative to the volume of the ore

itself

Upon disposal, clays settle slowly.

Thus, process water discarded as

tailings is only partially available

for reuse via recycle. That which

cannot be recycled represents a net

accumulation of tailings sludge.

Figure 1 summarizes observed GCOS tailings

accumulations from startup through December

1, 1974. One ton of oil sand, in-place,

occupies slightly over 16 cubic feet.

Most of the mass, and over half the volume

is mineral. The void spaces among the

mineral grains contain bitumen, connote

water, and some unoccupied voids. After

processing, the original 16+ cubic feet of

oil sand has given rise to approximately

22 cubic feet of tailings. In the tailings

pond, the sand tailings occupy 16.5 cubic

feet, a volume just slightly larger than

the hole left in the ground when the

original oil sand was removed. Slightly
less than half the sand tailings volume is

voids, now filled with a slurry of fines

and water.

Predictions of Tailings Accumulation Rate

A simplified material balance model can

be used to predict the rate of tailings

accumulation as a function of important

feed and process parameters such as feed

fines content and process clay/water

ratio.

The most important point of such a model

is to permit rational interpretation and

extrapolation of data now in hand on GCOS

operating experience to date. Figure 2 is

the flowsheet, showing net input and

output streams for the combined system:

extraction-tailings disposal.

Oil sand (Figure 2, stream No. 1; net

process input) is characterized as to

composition and particle size distribution.

Screen oversize (Figure 2, stream No. 5;

net process output) may or may not be

deducted at this point, depending on the

actual method in use for its disposal. At

GCOS, screen oversize is stored outside

the tailings pond, so this stream is

subtracted from the oil sand feed in the

model. The total oversize rate of five

percent represents historical excerience

at GCOS.

Process water (Figure 2, sum of streams

2, 3, 4) is added to the feed in suffi

cient quantity to achieve the desired

process clay/water ratio for middlings

viscosity control. Referring to Figure 2,
stream No. 4, recycle water, is not a net

input. The recycle quanity will be calcu

lated as described below. Streams 2 and 3

are net process inputs.

Bitumen product (Figure 2, stream No. 8;
net process output) is the other net
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process output stream.

recovery is assumed.

About 90+ percent

Tailings to disposal is the sum of oil

sand and process water, less the two

output streams which do not go to the

tailings pond: screen oversize and bitu

men product. Referring to Figure 2, this

represents the sum of streams Nos. 6

(primary extraction tailings) and 7 (final

extraction tailings) . This sum is the

main input to the tailings pond. There

are no net outputs (in the model, pond

recycle water is calculated as an output

but in practice this stream is returned to

extraction as process water). Thus, the

input represents the accumulation of

tailings in the tailings pond.

The paper then continues to explain the

processes by which accumulation can be

predicted, based upon the observations

above, and incorporating precipitation,

evaporation, etc., as contributing factors,

From the tailings pond survey data,
outlined above, material balances can be

constructed. This has been done for each

of the GCOS surveys; Table 1 summarizes

results needed as input data to use the

model for predicting sludge accumulation

rate. Table 1 summarizes also actual and

predicted values of tailings sludge

accumulation. Actual values, of course,

represent GCOS operating experience and

are the same values plotted in Figure 3.

Strategies for a Solution

The problem definition in the early part

of the paper may be stated: "To devise

long-term economically and ecologically

acceptable means to eliminate, minimize, or

permanently dispose of liquid tailings or

sludge.
"

Methods of accomplishing this fall into

three catagories or strategies:

Reduce sludge accumulation. Process

modification offers prospect of a

complete solution in the sense of

eliminating sludge accumulation.

Possibilities in this area are the

most difficult and expensive to test,

and are the least developed to date.

Solutions in this category must be

regarded as possible but (in most

cases) not proved. GCOS has investi

gated three applications of this

strategy:

Reduction of clay input to process

Increase process clay/water ratio

Increase sand tailings interstitial

clay/water ratio

TABLE 1

SUMMARY OF INPUT PARAMETERS FOR PREDICTING SLUDGE ACCUMULATION USING SIMPLIFIED MODEL

Cumulative GCOS Data:

Feed % Fines

% Feed Clay Rejected to Screen

Oversize

Clay/Water Ratio in Sludge

Clay/Water Ratio in Sand Tailings

Sludge Accumulation, Cubic Feet per Ton of Oil Sands

Actual

Predicted

Startup

5/1/69

to

5/1/70 7/1/71 12/1/74

Value Assumed

For Predications

17.04 16.46 15.58 13.62 Actual Values

11-122 16-262

25
13-302

20

0.118 0.105 0.103 0.14 Actual Values

0.071 0.071 0.071 0.071

0.07

of Oil Sand:

7.51 5.56 5.25 4.2

7.2 7.05 6.45 4.1

Estimated Value Based on Clay Balances

Range Depends on Value Assumed for Clay/Water Ratio in Sand Tailings
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Clay present in the ore body, but

rejected before or during conditioning,

does not become dispersed in process

water, and thus, does not contribute to

sludge accumulation. Selective mining

is possible in the Athabasca oil sands.

For GCOS, selective mining using

bucketwheels would result in an intoler

able economic penalty because of decreas

ed production rates. With other mining

schemes such as draglines, selective

mining may be economically feasible.

Clay rejection to screen oversize during
condi-

ing has been demonstrated by GCOS. This

operating improvement has realized about

a 20 percent decrease in sludge accumula

tion rate, compared to that predicted on

the basis of pilot plant studies and

original plant design.

Increasing
the- tolerable process

clay/water ratio results in a decrease

in process water requirements. This

decrease can translate directly to

reduced sludge volume.

The idea of increasing the intersti

tial clay/water ratio of sand tailings

is the most speculative approach via

strategy No. 1. Data are not firm on

the present interstitial clay/water

ratio, and thus the amount of improvement

possible cannot be accurately predicted.

Treat Sludge after it is formed.

Treatment of sludge takes advantage

of all that nature will provide in

terms of settling and compaction.

Further,- it requires no upstream

process modifications which may

increase costs or detract from

bitumen recovery. Sludge treatment

can accomplish volume reduction or

change in physical state, but it

cannot make the sludge disappear.

Thus, this strategy may not offer a

complete solution to the pond water

problem.

Permanently impound sludge. The

option of permanent impoundment has

been studied. Local topography has

been surveyed, and trials of long
term (several years) impoundment

have been conducted .

The Athabasca area contains numerous

depressions devoid of oil sand, in

which impoundment is technically
feasible. Over long (generations,

but not geological time) time

spans, sludge in such impoundments
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gradually will settle. On the

surface a clear water layer will

accumulate. Oil slicks, present in

a new impoundment, will disappear

(sink) because bitumen is marginally

more dense than water. There is no

reason to believe that the surface

of such impoundment will not be

attractive, and supportive of the

life forms in the area.

The extent of the problem experienced

by GCOS now is predictable in terms of

the causal factors. GCOS does not yet

have in hand a solution which is economi

cally and ecologically feasible for

their lease No. 86. At this point, GCOS

has neither exhausted all possibilities

nor identified a promising lease.

4 H -! 4
ft Tf

~

Tf
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TECHNOLOGY

GCOS IS GRANTED THREE PATENTS RELATED TO BITUMEN

RECOVERY FROM OIL SANDS

Canadian Patent Nos. 998,635 and

1,000,632 were assigned to Great Canadian

Oil Sands Ltd. by Canadian inventors

Stephan Behan and Dusan Vendrinsky for a

recovery method and effluent treatment

method (hot water extraction method)

respectively. An American inventor,
James Moyer, assigned No. 1,000,224 for a

method of refining the derived froth.

The first patent (998,635) discusses

the advantages of using carbonates instead

of sodium hydroxide in oil sands processing.

It describes how emulsions are formed by
the old method that are undesirable

the amount of bitumen and fines retained

in the emulsions prohibit the reuse of

process waters, and waste bitumen. By

using carbonates (sodium bicarbonate,
potassium carbonate, or potassium bicar

bonate) the proper pH level is achieved

without establishing strong emulsions.

The middling and tailings layers can then

be adjusted to a pH near 7 with sulfuric,

hydrochloric, or nitric acids and then

aerated to produce another froth layer

which can be recovered in conventional

ways.

The seccnd patent (1,000,632) is concern

ed with essentially the same problem

loss of bitumen through effluent streams

and lack of materials settling. An

identical solution is offered, thus

enabling process water free of fines to

be recycled.

The third patent (1,000,224) involves

enhancement of recovery by means of

adding a C3 to C7 ketone to froth prior

to centrifuging.

A liquid hydrocarbon which is generally

used to dilute bitumen froth prior to the

centrifuging step can be a coker distil

late naphtha boiling in the range of 150

to 500F. with 50 percent of the naphtha

boiling below 300F. The ketone additives

of the methods and compositions of the

invention are the C3 to C7 ketones

including acetone, 2-butanone, 2-pentanone,

3-pentanone, 2-hexanone, 3-hexanone, 2-

heptanone and 3-heptanone. The ketone

used should be at least slightly soluble

in water. The preferred ketones usable

in the present invention are acetone and

2-butanone. As a practical matter, the

ketone additive should have a boiling
point lower than 500F. The C3 to C3 to

ketones including acetone, 2-butanone, 2-

pentanone and 3-pentanone are the preferr

ed ketone additives in the method and

compositions of this invention.

Figure 1 shows the schematic flow. A

bituminous froth feed material recovered

from tar sands via hot water extraction

and containing water and mineral impuri

ties is provided via line 1 and transferr

ed into line 2 where it is mixed with

naphtha diluent from line 3 and a C3 to

C7 ketone. The diluted froth is transferr

ed into a centrifuge zone. By the centri

fuging procedure the froth feed is divided

into a bitumen froth product stream and a

water mineral matter stream. The water

and mineral stream is withdrawn via line

7 and transferred into a stripping zone.

In the stripping zone, naphtha diluent

containing the ketone deemulsifying agent

is stripped from the water and mineral

matter fractions via distillation and the

distillate is transferred via line 10 to

feed line 11 where the recovered diluent

is added to make up ketone provided by

line 5. Water and mineral matter are

recovered from the stripper zone via line

8 and can be discarded.

Diluted bituminous froth substantially

free of water and mineral matter is

transferred from the centrifuging zone to

a diluent recovery unit (DRU) via line 3.
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Figure 1. Schematic of Refining Method
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Diluent is recovered from the DRU via

line 5 and transferred to line 12 where

it can be combined with make-up diluent

from line 6 prior to addition to the

froth feed in line 2. The bitumen froth

product substantially reduced in water

and mineral matter is recovered from the

DRU via line 4 and further processed to a

synthetic crude oil product.

# # # #

ARCO GRANTED THREE OIL SANDS TREATMENT PATENTS

Canadian patents Nos. 993,391, 993,392,
and 993,827 were recently assigned to

Atlantic Richfield Company by inventors

Daniel Curtin and Robert H. Smith. All

three patents concern processing the

bitumen froth.

In patent 993,391, Curtin discusses the

system outlined in Figure 1. The object

of this invention is to provide a mecha

nism by which fine mineral or sand parti

cles can be separated from the bitumen

froth by using two centrifuge zones. The

first centrifuge zone will take out

solids as fine as five microns in size,

after the feed has been diluted by water

or a hydrocarbon. The "first overhead
fraction"

is removed and centrifuged

again in the second centrifuge zone, with

the refuse underflows either disposed of,

or used as a diluant in the first
cintrifug-

ing. This second centrifuge zone uses

continuous discharge machines which reject

about 50 percent of their feed into the

discharge pipes, which is seen as the in

vention's main advantage over present

systems.

In patents 993,392 and 993,826, Smith

develops froth-treatment processes.

Figure 2 shows a schematic of a centri

fuge-extraction scheme that uses steam in

the later stages. After the final centri

fuging, the underflow is steam-stripped

to separate the diluant from the process

water so that both can be recycled back

into the system.

Figure 3, taken from patent 993,827,

shows an alternative system, using a

series of cyclones and centrifuges to

achieve a more thorough separation of

fines, water, and bitumen.
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Figure 1. Schematic of Curtin's System

SYNTHETIC FUELS. MARCH 1977 17



DILUENT

TAR
SANO'EXTRACTION

TAILINGS

CENTRIFUGE

STEAM -

I
CENTRIFUGE

0-

J L

WATER

BITUMEN

'PRODUCT

DILUENT

Figure 2. Centrifuge Extraction Method

FIRST

CENTRIFUGE

ZONE

FEED

[CYCLONE

1 ZONE

A
SECOND

UNDERFLOW

DILUENT

'CYCLONE

-| ZONE

B

CYCLONE

- ZONE

! C

DILUENT

PRODUCT

SECOND

CENTRI

FUGE

ZONE

T

THIRD

(UNDERFLOW

FIRST UNDERFLOW

Figure 3. Cyclone/Centrifuge Separation System

3-18 SYNTHETIC FUELS. MARCH 1977



MULTI-BAFFLED EXTRACTION CELL OFFERS HIGHER

EFFICIENCY

U.S. Patent 3,98 6,592 has been awarded

to Great Canadian Oil Sands Ltd., Toronto,

Canada, for a hot water extraction process

cell containing two or more deflection

baffles. This device, shown in Figure 1,
is claimed to provide superior recovery

of bitumen as compared to conventional

devices. The main drawback associated

with current extraction cells is "channel

ing", i.e., a portion of the feed dropp
ing directly into the tailings outlet

without sufficient time for adequate

separation to take place. This means

that valuable resources are literally
"going down the

drain"
in terms of econom

ic advantages. The inventor claims that

his device will remedy part of the chan

neling problem, and thus increase the

effectiveness of the hot water extraction

process.

The separation cell of this invention

comprises a circular tank with a bottom

and a rocatable center shaft on the

vertical axis of the tank from the top
towards its bottom, an inlet means for

charging oil sands pulp, an overflow

recovery means at the top of the tank and

a sand rake attached to the center shaft.

The cell is also provided with a discharge

outlet at the center of the lowest portion

of the bottom of the cell for removing

water and solids. The improvement of the

present invention comprises a combination

of two or more deflecting shed baffles

one of which is located immediately above

the sand rake and is referred to as the

lower or lowest baffle. All baffles are

concentric with the vertical shaft runn

ing through the cell. The lower shed

baffle is located immediately above the

sand rake support arms and can extend

from the shaft to a point between the end

of the sand reakes and their connecting

point on the rotating shaft. The other

baffles can be located between the lower

shed baffle and the feed well along the

vertical shaft. This improvement to the

separation cell provides that when fresh

oil sands pulp is fed into the cell,

part of the feed which normally channels

toward the bottom outlet is first deflect

ed by the upper baffle into the intermedi

ate portion of the cell. The remaining

oil sands which continue to fall towards

the sand outlet are deflected by the lower

shed baffle into the middlings portion of

the cell. This improvement increases

residence time of most of the oil sands

processed therein and thereby improves the

separation of bitumen from the sand.

Figure 2 shows how this new device can
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DISCHARGE CONE
CONE

SCRAPER

Figure 1. Multi -Baffled Extraction Cell
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be put into use. Oil sands are fed in at

line 1 and mixed with water and steam in

a conditioning drum 4. Mulling of the

oil sands produces a pulp which goes to a

screen (5) where rocks and clumps are

removed. In sump 6, the pulp is diluted

with middling recycle steam (7) and more

water, then enters a separation zone (8)
where it is regulated by an alkaline

reagent until its pH is between 7.5 and

9.0. Best results are obtained when the

pH is between 8.0 and 8.5. This separa

tion zone is shown in detail in Figure 1.

The oil rich middlings flow through line

11 to scavenger zone 12, where a floatation

operation causes additional froth to form,
which then goes to froth settling zone 13.

This secondary froth, along with the high

grade bitumen from the separation zone,

then goes through line 9 to be further

processed with naphtha in centrifuging

zone 14.

# # na a

Figure 2. Processing Scheme Using Multi-Baffled Extraction Cell
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WATER

INTAKE WATER RECEIVES FAVORABLE MONTANA SUPREME

COURT DECISION

The Montana Supreme Court has upheld

Intake Water Company's right to 80,650

AFY of Yellowstone River water. Intake

Water Company is a subsidiary of Tenneco,
Inc. The court finds that Intake has a

valid right and that Intake has taken

appropriate steps to develop the appro

priation diligently. The Courts Opinion

(No. 1336), dated December 29, 1976,
modifies and affirms the lower court's

decision, issued January 8, 1976.

The Montana Department of Natural

Resources and Conservation (DNRC) , the

appellant, has been trying unsuccessfully

since September 1973 (date of original

complaint) to invalidate Intake's June 8,

1973, appropriation. (See page 4-51 of

the March 1976 issue of Synthetic Fuels

for a discussion of the District Court

opinion'and related pending litigation. )

Intake envisions a 25,000 AF reservoir

on Beaver Creek, about eight miles south

of Wibaux, Montana, and water conveyance

facilities from the point of diversion

near Intake, Montana. The water would

service Dawson and Wibaux Counties,

Montana, and Golden Valley County, North

Dakota. Intake intends to sell the water

to its customers for irrigation, industrial,

municipal, and domestic uses. Tenneco

has indicated an interest in developing
the coal reserves within this area,

possibly for gasification. No specific

proposal has been made for such a project,

however .

Intake must receive favorable court

decisions in two pending cases before

commencing project construction. Those

cases would determine compliance of the

Intake project under the Montana Major

Facility Siting Act of 1973 and con

stitutionality of Article X of the Yellow

stone compact requiring consent of Montana,
North Dakota, and Wyoming for interbasin

transfer of Yellowstone water.

# # # #

MADISON AQUIFER INVESTIGATION REPORTED

The Wyoming State Engineer describes

the results of a study begun in 1974 of

the Madison aquifer in a report (June

1976) entitled "Investigation of Recharge

to Groundwater Reservoirs of Northeastern

Wyoming (The Powder River Basin)". The

Madison aquifer is a potential source of

water for coal conversion and transport

purposes. The study, funded by the Old

West Regional Commission, had two objectives

Determine surface water-groundwater

relations in recharge areas, including
effective rates of infiltration and

percipitation and surface runoff

Develop methodology that can be used

to calculate or estimate perennial

availability of groundwater at specific

locations

Perennial yield is the annual ground

water available which theoretically will

maintain groundwater resources indefinitely

by establishing a balance between discharge

and recharge.

The project concerns relationships

within the hydrologic cycle in recharge

areas in the Big Horn Mountain Range, the

Black Hills, and the northern part of the

Laramie Mountain Range. Priority was

given to the Madison Limestone, or its

geologic equivalent, exposed in recharge

areas. The study complements similar

work being conducted in Montana and North

and South Dakota to define the regional

hydrology of the Madison aquifer.

A discussion of a group of studies

being coordinated by the U.S. Geological

Survey directed at the groundwater re

sources of the Madison Limestone-
may be

found in the March 1976 issue of Synthetic

Fuels, page 4-51.

Report Concludes Recharge Exceeds Withdrawals

The report's 11 conclusions are listed

below:

The total calculated average annual

recharge in the Madison Limestone in

Wyoming's Powder River basin is

=75,000 acre-feet per year (30-year

average) ,
exclusive of any contribution

from the southwestern sector of the

northern Big Horn Mountains

Recharge is at least three times the

present aggregate annual withdrawal

of groundwater from the Madison

Limestone in Wyoming's Powder River

basin

Present groundwater withdrawals are

not causing any noticeable effects on

surface water flows

Recharge from sinking streams is not

regionally significant
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Net recharge from sinking streams in

the Big Horn Mountains is limited by
formation permeability and not by
the availability of surface water.

Recharge may also be limited by
aquifer storage if the groundwater

reservoir is
"full"

Precipitation in the Big Horn Mountains

is most effective (i.e., has more

opportunity to become recharge) when

it falls on limestone exposed on

anticlinal folds which plunge south

eastward or eastward beneath a cover

of Tensleep Amsdem, into the subsurface

Powder River basin. It is least

effective when it falls on exposed

limestone which is separated from the

basin aquifer by folds or faults

which parallel the trend (strike) of

the limestone beds

A considerable amount of surface

water (most of base flow) is derived

from near-surface groundwater in

recharge areas of the Big Horn Mountains

The flows

Black Hill

augmented

as springs

then sinks

flow paths

in stream

of some streams along the

s in Wyoming are largely
by water which originates

from the exposed Pahasapa,

into limestone along the

and eventually resurfaces

channels at lower elevations

An important dimension of a recharge

analysis is lacking. A means of

monitoring regional water table/pres

sure surface fluctuations is not

available. The analysis would be

much more valuable if it could in

corporate water level data from

observation wells near all recharge

areas

Data should be collected for several

more years and used to verify or

revise the recharge numbers used in

this report

If possible, observation wells should

be drilled and water-level fluctuations

recorded at selected locations near

recharge areas, especially in or

flanking the Big Horn Mountains

# # # #

MONTANA CONSIDERS STATE RESERVATIONS OF YELLOW

STONE RIVER WATER

The Montana Board of Natural Resources

and Conservation is presently processing

applications for water reservations

within the Yellowstone River basin.

Water reservations for the Yellowstone

River mainstem and tributaries are

authorized under the 1973 Montana Water

Use Act (Section 89-865 et seq. R.C.M.

1947). State and f agencies , as

well as political subdivisions of the

state, may apply to the board to reserve

water for existing or future beneficial

uses, or to maintain a minimum flow,

level, or quality of water. Before an

order reserving water may be adopted,

the applicant must establish to the

board's satisfaction:

Purpose of the reservation

Need for the reservation

Amount of water necessary for the

purpose of the reservation

That the reservation is in the public

interest

The Montana Department of Natural

Resources and Conservation (DNRC) , Water

Resource Division, has issued a Final

Environmental Statement covering proposed

reservations. The statement is dated

February 1977. Hearings were scheduled

during January to consider the statement

with additional hearings scheduled in

February to consider the board's appproval

of the reservations per the 1973 Water

Use Act. The EIS describes generally the

options open to the board in granting all

or portions of each request and the

environmental effects that may be expected.

Reproduced from the EIS in Table 1 are

the reservation applicants, quantites,

and intended uses. The statement indicates

no specific plan for water appropriations

nor does it propose specific appropriations

to the parties listed in Table 1.

DNRC has filed two applications, allow

ing for industrial uses, for the reserva

tion of water for future storage projects.

These would involve storage of 450,000
acre- feet on the Tongue River and 1,150,000

acre- feet on the Powder River. Construction

of the High Tongue Dam (with a firm

annual yield of 112,000 acre-feet) on the

Tongue River and Moorhead Dam (with a

firm annual yield of 124,000 acre-feet,

75,000 of which is assumed for use in

Montana) on the Powder River would be

required to provide those amounts of

storage. In effect, these applications

request all unused and unappropriated

water in these subbasins upstream of the

dam sites.

Pending Water Applications Affected

The significance of the board's action

is the subsequent effect water reservations

will have on existing and potential

users. The reservations will in part

form the framework for the state water

plan required to be made by the 1967

Montana Legislature. The plan is to be
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TABLE 1

APPLICATIONS FOR RESERVATIONS OF WATER IN YELLOWSTONE BASIN

Applicant

Park Conservation District

Sweet Grass Conservation

District

Stillwater Conservation

District

Carbon Conservation District

Yellowstone Conservation

District

Big Horn Conservation

District

Treasure Conservation

District

Rosebud Conservation District

North Custer Conservation

District

Powder River Conservation

District

Prairie County Conservation

District

Dawson County Conservation

District

Richland County Conservation

District

Huntley Project Irrigation

District

Buffalo Rapids Irrigation

Project

Department of State Lands

Department of State Lands

Department of State Lands

Source

Yellowstone & Shields

River

Yellowstone River,
Boulder River &

various tributaries

Yellowstone River &

Stillwater River

Yellowstone River,
Clarks Fork, Rock

Creek, Red Lodge Creek

Amount

752 cfs/108,143 acre-

feet per year (af/y)

Use

Irrigation (36,570 acres)

438.7 cfs/55,822 af/y Irrigation (18,510 acres)

122.1 cfs/16,755 af/y Irrigation (5,290 acres)

274.2 cfs/47,557 af/y Irrigation (21,015 acres)

Yellowstone River 378.2 cfs/62,900 af/y Irrigation (26,785 acres)

Big Horn River &

Tongue River

Yellowstone River,

Big Horn River, Sarpy
Creek, Tullock Creek

Yellowstone River,

Tongue River, Armell's

Creek, Rosebud Creek

Yellowstone River,
Tongue River & Powder

River

Powder River, Tongue

River & various

tributaries

Yellowstone River

Yellowstone River

Yellowstone River

Yellowstone River

151 cfs/21,200 af/y Irrigation (9,645 acres)

129 cfs/19,978 af/y Irrigation (7,645 acres)

585 cfs/94,129 af/y Irrigation (37,360 acres)

732.4 cfs/104,237 af/y Irrigation (36,965 acres)

583.2 cfs/83,060 af/y Irrigation (30,245 acres)

512.9 cfs/63,127 af/y Irrigation (20,646 acres)

325 cfs/45,149 af/y Irrigation (17,897 acres)

354.2 cfs/45,620 af/y Irriaation (21,710 acres)

92 cfs/27,372 af/y Irrigation (4,000 acres)

Yellowstone River 167 cfs/127,434 af/y Irrigation (41,306 acres)

Numerous tributaries

in Yellowstone Basin

Numerous tributaries

in Yellowstone Basin

Numerous tributaries

in Yellowstone Basin

15,078 af/y Irrigation (10,270 acres)

143.64 cfs/21,429 af/y Irrination (7,143 acres)

218.03 cfs/30,898 af/y Irriaation (10,376 acres)
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TABLE 1 (cont.)

APPLICATIONS FOR RESERVATIONS OF WATER IN YELLOWSTONE BASIN

Applicant

City of Livingston

City of Big Timber

City of Columbus

City of Laurel

City of Billings

City of Miles City

Town of Broadus

City of Gl endive

Department of Natural

Resources & Conservation

Department of Natural

Resources & Conservation

Montana Fish & Game

Commission

Department of Health &

Environmental Sciences

Source

Yellowstone River

Yellowstone River

Yellowstone River

Yellowstone River

Yellowstone River

Yellowstone River

Groundwater

Yellowstone

Tongue River

Powder River &

tributaries

Yellowstone Basin &

various tributaries

Yellowstone River

Amount

20.8 cfs/1 5,060 af/y

6.19 cfs/4,483 af/y

3.6 cfs/2,606 af/y

23.2 cfs/16,830 af/y

1,190 cfs/317,456 af/y

30 cfs/21,720 af/y

0.84 cfs/605 af/y

17.62 cfs/12,756.9 af/y

450,000 af

1,150,000 af

Variable monthly flows;
8,206,723 af/y for

Yellowstone River at

Sidney

6,643,000 af/y for

Yellowstone River at

Sidney

Use

Domestic, Municipal

Domestic, Municipal

Domestic, Municipal

Domestic, Municipal

All Beneficial Uses

Municipal

Municipal

Domestic, Municipal

Irrigation, Industrial,

Fish, Wildlife

Irriaation, Industrial,

Fish^ Wildlife

Water Quality, Fish,

Wildlife, Recreation

Water Quality

completed in 1978. Several large indus-

trail-use water permit applications,

pending before the board, will not be

considered until the reservations have

been made.

Under the Montana Water Use Act, new

water rights are established through the

issuance of permits by DNRC. However, the

Yellowstone Moratorium (Section 89-8-103

et seq. R.C.M. 1947), enacted in 1974,
suspended all large applications (diver

sions of over 20 cfs or storage of over

14,000 acre-feet) for water use permits in

the Yellowstone basin until March 10, 1977.

In addition, the Moratorium excluded re

servations in the basin by federal agencies

for three years.

Applications described in Table 2, all

of which are primarily for industrial

water use, were suspended. The language

of the Moratorium emphasized the need for

reserving water in the Yellowstone basin

for the protection of existing and future

beneficial water uses; particular emphasis

was given to the reservation of water for

agricultural and municipal needs, as well

as guaranteed minimum flows for the

protection of existing rights, future

uses, water quality, and aquatic life.

By law, water

will begin to be

March 16, 1977.

new water right

will reflect the

tion. However,

approved by the

of these permits

of use over the

use permits now pending

processed by DNRC on

The priority date of any

subsequently approved

original date of
applica-

any water reservation

board prior to the approval

will have a preference

permits.

It is likely that the board will not

arrive at reservation decisions by March,

in which case it is expeced that the

Yellowstone Moratorium will be extended

by the 1977 Montana Legislature.

# # # #
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TABLE 2

INDUSTRIAL WATER RIGHT APPLICATIONS HELD PENDING BY YELLOWSTONE MORATORIUM

Applicant

Getty Oil Company

Gulf Mineral Resources

Company

Intake Water Company

Montana Water Storage

Company

Mobil Oil Company

Utah International ,

Incorporated

Water Reserve Company

Mote

Source

Yellowstone River

Tongue, Powder,
Yellowstone Basins

Powder River

Tongue River

Yellowstone River

Powder River

Tongue River

Appropriation Reguest

Offstream storage 32,000 af/y and con

tinuous diversion up to 60,000 af/y

Eight alternatives including ground

water and offstream storage

Onstream storage 564,400 af/y

Offstream storage 130,000 af/y and

continuous diversion up to 40,000 af/y

Offstream storage 50,000 af/y or con

tinuous diversion up to 35,000 af/y

Offstream storage 106,730 af/y

Offstream storage 91,000 af/y and con

tinuous diversion up to 36,200 af/y

Major

Proposed Use

Industrial

Industrial

Industrial

Industrial

Industrial

Industrial

Industrial

Water reservations adopted before approval of suspended permit applications (as a

result of the Yellowstone Moratorium) will have preference of water use to those

permits. This is true even though the pending water applications, if eventually

granted, would have an earlier priority date. Approved water reservations, then,

could have a significant adverse effect on the pending water right applications.
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BASIN ELECTRIC ACQUIRES NORTH DAKOTA COAL

The Basin Electric Power Cooperative

has entered into a coal supply contract

with Coteau Properties (a subsidiary of

North American Coal Corporation) for the

Antelope Valley generating station to be

constructed near Beulah, Mercer County,
North Dakota. Two 440 MW units are to be

completed by 1981 and 1984. The Antelope

Valley station is to be built in conjunc

tion with the proposed ANG Coal Gasifica

tion Company facility. ANG is a subsidary
of American Natural Resources (ANR) ,

Detroit, Michigan. Although Basin and

ANG have signed a joint facilities agree

ment, a construction schedule for the

gasification plant has not been firmly
established.

The agreement between Basin and Coteau

calls for delivery of up to 6 MMTPY of

lignite at an initial cost of $6.40/ton.

Coteau, under an agreement dating back to

1973 with ANR, will supply coal from

Mercer County properties to the joint

facility should the ANG project be built.

The Mercer County commissioners have

allowed industrial zoning for the project

site and are expected to issue a condi

tional construction and operating permit

to Basin. ANG is scheduled for hearings

before the North Dakota Public Service

Commission in April or May for considera

tion of its application for a facility
siting permit.

* # # #

STUDY BY MONTANA ENVIRONMENTAL QUALITY COUNCIL

PREDICTS GAS SUPPLY PROBLEMS FOR THE STATE

Montana faces substantial natural gas

shortages by 1980 due to curtailment of

Canadian supplies and slowing intrastate

production. A recent study completed for

the Montana Legislature points out that

the major question concerning Montana's

natural gas supply crisis is no longer

whether the state can obtain needed

supplies. The questions now are how much

does Montana wish to pay and for what

size of supply-

The 1976 study
entitled,"

Montana's

Natural Gas
Crisis,"

describes historic

supply/demand data, points out projected

supply shortages and discusses several

future supply sources available to the

state. It may be obtained from the

Montana Environmental Quality Council

(EQC) , Helena, Montana.

The principal findings of the EQC study

are:

Western Montana (served by Montana

Power Co. (MPC) and Great Falls Gas

Co. ) is largely dependent on imports

of Canadian natural gas ,
which are

being reduced and are likely to be

eliminated by 1993.

Canadian natural gas policy since

1907 has been that exports can be in

surplus of projected demand only. The

Canadian government warned Montana of

the danger that gas exoorts might be cut

off as long ago as 1960. The Canadian

National Energy Board in 1961 said:

"The market area serviced by
Montana Power is becoming in

creasingly dependent on Canadian

gas. Again, it would appear to

the board to be desirable in the

interest of all parties concerned

that Montana Power so far as

practicable maintain and improve

its sources of supply within the

United States as a precaution

against the contingency of future

circumstances in which it would

not be in the Canadian public

interest to approve applications

for additional supplies of gas

from Canada.
"

MPC came to rely on imports of Canadian

natural gas because it was cheap. It

sought to secure a low-cost supply

(one of its jobs under law) above

absolute security of supply (another

of its jobs) . The Montana state

government failed to help the company
reach a compromise among conflicting

mandates, and so failed to prepare

for the natural gas supply crisis as

it manifests itself in Western
Montana today.

Western Montana could have a natural

gas shortage of more than 12 billion

cubic feet by 1985 and 45 billion

cubic feet by 1990. The probable

case, though, is for shortages less

severe than the worst case.

Eastern Montana (serviced by Montana-

Dakota Utilities Co.) is having
difficulty in obtaining gas for its

region. The shortage for eastern

Montana is projected over 13 billion

cubic feet by 1985 and 29 billion

cubic feet by 1990.
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The total natural gas shortage in

Montana for 1980 is projected to be

7.92 billion cubic feet, 26.25 billion

cubic feet by 198 5, and 73.9 billion

cubic feet by 1990, at worst.

The report identifies conservation

(residential and commercial) , conversion

of industrial users to alternative fuels

(including low-BTU coal gasification) ,

increasing intrastate and interstate

supplies, Artie gas and high-BTU coal

gasification as possible sources of

additional gas.

Montana recognizes that the coal gasifi

cation option is not an immediate choice,

but it could be available after 1985.

The Montana International Trade Commission,
through the Governor's Task Force on Coal

Gasification, recommends that the legisla

ture consider measures allowing state

participation in a coal gasification

project.

Historic supply and demand data regard

ing Montana use of natural gas are shown

in Figures 1 and 2, respectively, from

the EQC report. Table 1 compares past

growth rates for gas use in the industrial,
commercial and residential sectors. The

recent decline in industrial use of gas

is contributed by the EQC to higher

prices and declining supply. MPC is no

longer attaching new industrial gas

users.

TABLE 1

AVERAGE ANNUAL RATES OF GROWTH

OF NATURAL GAS CONSUMPTION IN MONTANA

1960 - 1970 Percent Growth Per Year

Industrial 6.20

Commercial 3.42

Residential 2.42

Total 4.4

1970 - 1975 Percent Growth Per Year

Industrial -2.10

Commercial 2.71

Residential 0.77

Total 0.252

The EQC makes the following observations

as to the extent various sources may con

tribute to future supplies:

A residential and commercial conserva

tion program could save 5.7 billion

cubic feet by 1980, 14.25 billion

cubic feet by 1985, and 18 billion

cubic feet by 1990. Montana

industrial consumers already plan

to decrease their demand for gas

by over seven billion cubic feet

by 1980.

Increasing in-state production for
in-state consumption could meet the

1980 worst-case shortage. At $2.00

per thousand cubic feet (approximately,

what is to be paid for Canadian gas

at the border) Montana would receive

an estimated 13.2 billion cubic feet

by 1980, 21.78 billion cubic feet by
1985, and 24.78 billion cubic feet by
1990.

Gas from the Arctic could provide

Montana with some gas supplies after

1985. This depends on the mode of

transportation selected for the gas

and the route selected for the pipeline.

It is expected to cost $3.00 to $3.50

per thousand cubic feet.

A commercial-size high-BTU coal

gasification plant could easily meet

the 1990 worst-case shortage. Low-

BTU gas projects could meet specific

gas supply problems but are presently

uneconomical .

# # # #

NCA REVIEWS COAL RESOURCES DEDICATED TO POWER

GENERATION

The National Coal Association (NCA)

recently released an un-numbered report

entitled, "A Study of Electric Utility
Coal Requirements by

Regions."

The NCA's

analysis suggests that the rapid develop
ment forecast for Western coal will not

be the result of increased demands for

low-sulfur Western coal by Eastern utili

ties. The analysis further concludes

that, "...by 1985, 86 percent of Western

coal used by utilities will be burned in

the West. In 1975, some 71 percent of

utility demand for Western coal was used

in the West.
"

The conclusions drawn by the NCA regard

ing use of Western coal were based on

1976 National Electric Reliability Council

figures for the nine regional reliability
councils. The regional councils are

shown in Figure 1.

In 1985, it is estimated that the total

U.S. electric utility annual requirement

for coal will be 826 million tons.

Reported utility coal consumption for

1975 was 406 million tons. Utility consump
tion in 1985 will represent about 47
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percent of the total projected coal

mining capacity of 1.76 billion annual

tons. In 1975, utility consumption

represented about 63 percent of U.S.

mining capacity (anthracite production

not included) . The decrease in the

percentage of the coal market directed at

electric power generation between now and

1985 reflects increased industrial coal

consumption displacing oil and gas now in

use.

Utility demand for western coal in 1985

is estimated to approach 386 million

tons: 332 million tons for Western

consumption (MARCA, SPP, ERCOT, and WSCC)

and 54 million tons for Eastern consumption

(NPCC, MAAC, SERC, ECAR, and MAIN) .

Demand for Eastern coal in the same year

will be about 440 million tons: seven

million tons for Western consumption and

433 million tons for Eastern consumption.

The Eastern regions will use about 487

million tons in 1985 with the West using

about 339 million tons. This compares to

Eastern and Western utility consumption

in 1975 of 332 and 74 million tons,

respectively.

Utility demand for western coal in 1975

was 96 million tons: 68 million tons

consumed in the West and 28 million tons

consumed in the East. Eastern coal

demand, also in 1975, was 310 million

tons: six million tons consumed in the

Western regions and 304 million tons in

the East.

Tables 1, 2, and 3 summarize these

data. Numbers shown in the following

tables have been rounded to millions of

tons.

# # # #

TABLE 1

WESTERN COAL REQUIREMENTS BY ELECTRIC UTILITY REGIONS

(Million Tons)

Region 1975 V 1980 % 1985 Of
to

NPCC

MAAC

SERC

3 1

___ --- 2 1 9 2

ECAR 15 15 17 7 18 5

MAIN 13 14 21 9 24 1

Total (East) 28 29 40 17 54 14

MARCA 16 17 41 18 56 15

SPP 9 9 39 17 85 22

ERCOT 9 10 40 17 82 21

WSCC 34 35 71 31 109 28

Total (West) 68 71 191 83 332 86

TOTAL DEMAND 96 231 386

WESTERN COAL

Percentage of total demand for Western coal by year.

SOURCE: National Coal Association
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NPCC

MAAC -

ECAR

MAIN -

Northeast Power

Coordinating Council

Mid-Atlantic

Area Council

Southeastern Electric

Reliability Council

East central Area Reliability
Coordination Agreement

Mid-America Interpool Network

MARCA - Mid-Continent Area Reliability

Coordination Agreement

SPP - Southwest Power Pool

ERCOT - Electric Reliability Council of Texas

WSCC - Western Systems Coordinating Council

Figure 1. Regional Reliability Councils of the National Electric Reliability Council
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TABLE 2

COAL REQUIREMENTS OF WESTERN ELECTRIC UTILITY REGIONS

(Million Tons)

1975

Eastern Coal

,V

MARCA 6 26

SPP __.

ERCOT _>.

WSCC __.

Total 6

Western Coal

MARCA 16 74

SPP 9 100

ERCOT 9 100

WSCC J34 100

Total 68

TOTAL COAL 74

REQUIREMENTS

WEST

1980

12

197

1 *Percentage of total coal demand of region.

1985

339

11

41 88 56 89

39 100 85 100

40 100 82 100

71 100 1^09 100

191 332

SOURCE: National Coal Assoc.

TABLE 3

COAL REQUIREMENTS OF EASTERN ELECTRIC UTILITY REGIONS

(Million Tons)
,*

Eastern Coal

NPCC

MAAC

SERC

ECAR

MAIN

Total

1975
1
r 1980 % 1985

of
iQ

9 100 13 100 14 82

33 100 39 100 41 100

98 100 121 99 131 94

123 89 164 91 192 91

_4j_

76 49 70 55 70

304 386 433

Western Coal

NPCC

MAAC

SERC

ECAR

MAIN

Total

TOTAL COAL

REQUIREMENT

EAST

332 426

1 *Percentage of total coal demand of region.

487

17

2 2 9 7

15 11 17 9 18 9

U 24 21 30 24 30

28 40 54

SOURCE: National Coal Assoc.
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ENVIRONMENT

INTERIOR/WYOMING ANNOUNCE RECLAMATION AGREEMENT

Interior Secretary Thomas Kleppe and

Wyoming Governor Ed Herschler announced

on January 13, 1977, the adoption of a

Cooperative Agreement for the application

of Wyoming surface coal mine reclamation

standards to federal leases in that

state. The agreement provides that

Wyoming will be principally responsible

for the administration and enforcement of

those standards including approval of

mining and reclamation plans, inspections,
and establishing bonding requirements.

The agreement, as published in the Federal

Register, January 19, 1976, page 3642, is
reproduced in the Appendix of this quarter

ly. Authority to establish the agreement

covering administrative control of surface

rehabilitation is found in Coal Mining
Operating Regulations (30 CFR 211) issued

by the U.S. Geological Survey on May 17,
1976. The agreement is effective as of

February 1, 1977.

Herschler has stated that in light of

the terms of the agreement and the author

ity granted to Wyoming over administration

of reclamation operations the complaint

pending in the Wyoming Federal District

Court againt Kleppe regarding the applica

tion of Interior's Coal Mining Operating
Regulations has been withdrawn. The

complaint, filed June 9, 1976, by Herschler,
requested restrictions on enforcement of

federal reclamation regulations in Wyoming.

Although the agreement grants Wyoming
administrative control over certain

operations on federal property, the

following points should be made:

The Federal Coal Leasing Amendments

Act of 1975 requires the Secretary to

approve the mining and reclamation

plans or requests for a variance for

federal leases. Therefore, by the

agreement, submission and approval of

a mining plan or a request for a

variance, are required of both the

state and Interior.

Interior retains the authority to set

the amount of performance bond to be

imposed but, to avoid double bonding,
the agreement stipulates that Interior

will offset the federal bond by the

amount required by the state.

The Secretary reserves the right to

terminate the agreement should Wyoming
adopt restrictive measures impairing
the development of federal coal

leases.

In a related action, dated December 9,
the USGS issued final amendments to the

Coal Mining Operating Regulations adopting

certain Wyoming surface coal mine reclama

tion regulations. Those amended regulations

are reproduced in the Appendix of this

quarterly. The decision to apply the

Wyoming standards to federal coal leases

within Wyoming follows a review and

determination that they are at least as

stringent as corresponding federal stand

ards. A similar review is underway for

other states where federal leases exist.

Cooperative Agreements Proposed with

Utah, New Mexico, and North Dak"ota

Kleppe also signed tentative Cooperative

Agreements with Governors Matheson of

Utah, Apodaca of New Mexico, and Link of

North Dakota providing for state enforce

ment and administration of federal

surface coal mine reclamation standards

on federal leases. The texts of these

agreements were published in the Federal

Register on January 7 (page
1489~

3L13

(page 2082), and 25 (page 4493), 1977,

respectively for Utah, New Mexico, and

North Dakota.

After an analysis of both Utah and New

Mexico state reclamation standards , the

USGS determined that neither contain

mandatory requirements that are as stringent

as federal regulations at 30 CFR 211.

The agreements with Utah and New Mexico

require the states to administer their

reclamation laws and regulations in a

manner that does provide the same degree

of environmental protection as would be

afforded by corresponding federal rules.

The states, in effect, agree to adopt

federal standards in exchange for enforce

ment and administration of federal lease

surface restoration activities.

In announcing the agreement reached

with North Dakota, Kleppe indicates that

North Dakota reclamation standards do

contain mandatory requirements offering
the same degree of environmental protection

as federal counterparts. Therefore, the

agreement provides for application of

North Dakota reclamation standards and

administrative procedures to federal

leases. In this respect, the North

Dakota and Wyomina reclamation agreements

are similar.

The general provisions and format of

the Utah, New Mexico, and North Dakota

Cooperative Agreements are the same as

the Wyoming agreement discussed above.

Agreements with Colorado and Montana have
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not been announced. The USGS has reviewed

Montana reclamation laws and has recommend

ed that they apply to federal leases in

Montana (Federal Register, September 14,
1977, page 39036) .

# # # #
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LAND

STRIPPABLE COAL RESOURCES IN COLORADO DESCRIBED

BY USBM

U.S. Bureau of Mines Information Circular

(IC 8713) entitled "Strippable Coal

Resources of
Colorado,"

describes the

location, tonnage, and characteristics of

identified near-surface deposits. This

recently issued report was prepared by
Charles M. Speltz.

This disc

Coal is the

the strippa

in the Uppe

first three

extent, and

coal deposi

Preliminary
8 538) , and

fourth repo

ussion of str

fourth in a

ble coal pote

r Missouri Ri

reports defi

characterist

ts in Montana

Report No. 1

North Dakota

rt summarizes

ippable Colorado

series to define

ntial of states

ver basin. The

ned the location,
ics of strippable

(Bureau of Mines

72) , Wyoming (IC

(IC 8537) . This

and interprets

available information about strippable

coal in Colorado. Coal reports from

several sources, including the U.S.

Geological Survey, were used extensively.

Drill hole data, where available, were

incorporated to extend published informa

tion. Corporate and individual data both

of a proprietary and a public nature were

used on a supplemental basis.

Strippable resources of approximately

14 billion tons are identified in twelve

separate coal regions, fields or deposits

covering over a million acres. Speltz

indicates that possibly an additional

nine billion tons have not yet been

discovered.

The locations of possible strippable

coal deposits are shown in Figure 1,

reproduced from the report. A tabulation

of estimated tonnage is presented on

Table 1.
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Figure 1. Location of Possible Strippable Coal in Colorado (USBM IC 8713)
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TABLE 1

ESTIMATED STRIPPABLE COAL RESOURCES OF COLORADO

Identified Undiscovered

Location

Number

Area

Area Name (Thousand Acres)

Strippable

Resource

(Million

Short Tons)

Area

(Acres)

Strippable

Resource

(Million

Short Tons)

I Green River

Region

27 377 59,000 574

II Uinta Region 2 33 18,000 227

III Dakota Sandstone

Region

59 493 443,000 2,419

IV San Juan River

Region

7 129 10,000 124

V Raton Mesa Region 0 0 25,000 136

VI Denver Basin Region 912 13,059 0 0

VII North Park Field 3 95 1,200 28

VIII South Park Field 0 0 0 0

IX Canon City Field 0 0 1,200 10

X Tongue Mesa Field 0 0 0 0

XI Gunnison River Field 19 91 0 0

XII Montrose Deposit 0 0 14,000 176

TOTAL 1,029 14,277 571 ,400 3,694

1
Numbers in this column refer to locations in Figure 1

Figure is incomplete because of lack of data on the Somerset Field

SOURCE: U.S. Bureau of Mines Information Circular No. 8713.

SYNTHETIC FUELS. MARCH 1977 4-15



The rounded-off numbers, however, differ

slightly from those given in the report.

Two basic criteria are used to define

strippable coal, they are:

A minimum coal thickness of two feet

A maximum overburden thickness of 150

feet

An overburden-to-coal ratio was not

used. The two-foot coal bed thickness

criterion was selected because "...of a

sparsity of data and because of a desire

to target potentially strippable areas in

which data are
meager."

The report

further explains that, "It is assumed

that data indicating existence of a
2-

foot bed of coal within 150 feet of the

surface are prima facie evidence that

coal exists within strippable depth.

Although two feet of coal is probably not

a commercially minable resource in 1975,
nevertheless such a bed of coal is con

sidered to be a strippable resource

because it may indicate potentially

strippable coal of greater
thickness."

Given the above criteria and the admitted

lack of complete geologic data in some

areas, it should be concluded that the

data of Table 1 show considerably more

strippable coal resource state-wide than

could be mined. Unlike the three previous

reports in the series, this report delimits

coal resources rather than coal reserves.

"Available data are too sparse to permit

the degree of certainty necessary to

adequately define
reserves,"

the report

points out.

A discussion of the USGS/USBM coal

resource classification system (USGS

Bulletin 1450-B) may be found in the

September 1976 issue of Synthetic Fuels,
page 4-27.

Separate sections of the report discuss

the geology and characteristics of the

coal deposits. The Appendix of the report

gives average coal analyses by county and

bed. Below are brief descriptions of the

Denver and Green River coal regions.

Denver Region

The Denver Basin region is shown to

contain about 13 billion tons of identi

fied resource much of which is lignite.

The Denver basin coal region is defined

geologically by the exposure of the basal

coal-bearing part of the Laramie formation

of Late Cretaceous age. Coal of Early
Tertiary age also occurs in the Denver

basin in the Dawson Arkose formation or

its lateral equivalent; the Denver

formation.

The Laramie formation correlates with

the Vermejo formation of the Raton Mesa

region, with the Lance formation of the

Green River region, and with the upper

part of the Mesaverde Group of the Uinta

region. To the north, the Denver formation

corresponds to the Coalmont formation of

North Park and to the Fort Union formation

in northwest Colorado and in Wyoming and

Montana.

The Laramie formation is probably
coal-

bearing throughout the Denver basin;

however, information about the extent and

quality of coal in the deeper areas of

the basin is limited. The Dawson Arkose

and Denver formation coals are considerably

less continuous than those of the Laramie.

The Tertiary coals tend to be discontin

uous, and lenticular.

Laramie coal ranges from subbituminous

B rank in the western and northern por

tions of the basin to subbituminous C or

lignite in the east and southeast.

Tertiary coals are all lignite in rank.

A range of analysis for all coals (as

received) in the Denver basin, undifferent

iated as to formation or location is

given in Table 2 from IC 8713.

Green River Region Noted

The Green River coal region is shown in

Table 1 to contain about 377 million tons

of strippable coal within 27,000 acres.

The Green River coal region, located in

parts of Moffat, Routt, and Rio Blanco

counties, constitutes the Colorado portion

of the Washakie basin of southern Wyoming
and northern Colorado (sometimes termed

the Sand Wash basin in Colorado) . The

Washakie basin, in turn, is part of the

greater Green River basin of Wyoming,

northeastern Utah, and Colorado. Although

coal probably underlies the entire Green

River basin, only the margins of the

basin, where outcrops occur, are of

interest from the standpoint of strippable

coal reserves.

The Green River region contains
coal-

bearing rocks of Cretaceous, Paleocene,

and Eocene ages. The geology in this

region is relatively simple; however,

folding and faulting have created areas

of local complexity. Formation dips

range from horizontal to vertical. Coal

beds occur in the Williams Fork and lies

formations of the Mesaverde Group and in

the Lance formation, all of Upper Cretac

eous age; and in the Fort Union and

Wasatch formations of lower Tertiary age.

The Dakota Sandstone, which is coal-

bearing in southwestern Colorado, is not

reported to contain coal in the Green River

region.
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TABLE 2

DENVER BASIN COAL - AVERAGE ANALYSES

(As Received)

Low High

Moisture

Ash

Sulfur

Volatile matter

Fixed carbon

Btu/lb

percent 6.6 35.0

4.3 14.6

0.2 2.2

36.3 44.6.

49.3 54.9

6,330 12,130

TABLE 3

ROUTT COUNTY MESAVERDE COAL-AVERAGE ANALYSES

(As Received)

High Low Mean

Moisture

Volatile matter

Fixed carbon

Ash

Sulfur

BTU/ lb

percent 18.3 5.6 9.4

45.9 36.0 41.1

58.2 46.8 51.8

16.5 2.6 6.9

2.8 0.2 0.9

12,560 9,550 11,580

A range of analyses for Routt County
Mesaverde coals presented by Speltz,
regardless of bed, is shown in Table 3.

# # # #

COAL LEASING ACTIVITY REPORTED

On January 13, 1977, Interior Secretary
Kleppe requested that coal leases held by
Shell Oil Company and AMAX Coal Company
on the Crow Indian Reservation, Montana,
be reduced to 2,560 acres. This limita

tion on total acres (25 CFR 171) may be

waived if it can be clearly demonstrated

that a larger lease is necessary. Shell's

lease, issued June 28, 1972, covering

30,247 acres, resulted from a 1968 pro

specting permit for about 83,000 acres.

The AMAX lease for 14,237 acres, issued

February 15, 1973, stems from a 1970

prospecting permit covering about 16,000

acres.

Peabody Coal Company and Gulf Mineral

Resources have sought coal leases pursuant

to prospecting permits issued by the Crow

Tribe in 196 8 and 1969, respectively -

Kleppe'

s decision also subjects these

leases, should they be issued, to the

same acreage limitations.

Kleppe'
s January 13 statement was

prompted by pending litigation brought by
the Crows in 1975 to invalidate leases

and options to lease held by the above

mentioned firms. The decision does not

cancel the leases nor does it challenge

their validity. It was believed by
Kleppe that a reduction in lease size may
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offer a solution to the pending suit,

which was reviewed in the December 1975,

issue of Synthetic Fuels, page 4-55.

Table 1 presents a listing of other

coal leasing activities in the Western

states.

# # # #
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TABLE 1

Name

Arness-McGriffin

Coal Co.

Calder & Co.

Chamberlin, M.H.

Meadow! ark Farms

Mobil Oil Corp.

Morgan Coal Co.

Reliable Coal &

Mining Co.

Sunflower Energy Corp.

Amax Coal Co.

Burlington Northern

Consolidation Coal Co.

Decker Coal Co.

Getty Oil Co.

Gulf Mineral Resources

McCartney, C.H.

Mobil Oil Corp.

WESTERN COAL LANDS ACTIVITIES

(State and Federal Lands Only)

Action

COLORADO

State coal lease assignee, Energy Capital, Ltd.,
assignor

State coal lease assignee, Mobil Oil Corp.,
assignor

Federal competitive coal lease application

State coal lease terminated

Federal preference right coal lease application

assignee, E.W. Jenkins, assignor

J.S. Wold, assignor

State coal lease application for modification;

Lands requested

Lands now under lease

Federal preference right coal lease application

assignee, Staley-Gordon Coal Co., assignor

Federal coal lease sublessee, U.S. Steel Corp.,
lessee

State coal lease assignee, Grizzly Creek Land Co.

assignor

MONTANA

State coal prospecting permit terminated

State coal prospecting permit terminated

Federal coal exploration license application

State coal prospecting permit

State coal prospecting permit terminated

Federal competitive coal lease application

Federal competitive coal lease application for

modification rejected

Lands remaining in lease

State coal prospecting permit

State coal prospecting permit terminated

State coal prospecting permit

State coal prospecting permit terminated

Acres

600

640

800

County

La Plata

Huerfano

Moffat

640

800

Adams

Arapahoe

12,319 Las Animas

14,574 Las Animas

125

1,145

Routt

Routt

259 Rio Blanco

80 Delta

40 Jackson

2 Treasure

2 Musselshell

0,200 Rosebud

3

6

Treasure

Rosebud

9 Richland

720 Big Horn

720 Big Horn

2,560 Big Horn

14 Garfield

11

9

Custer

Powder River

7 Blaine

2

6

Custer

Powder River
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TABLE 1 (cont.)

Name

Montana Bureau of Mines

Public Service Co. of

Oklahoma

Peabody Coal Co.

Red Lodge/Bear Creek

Coal Partners

WESTERN COAL LANDS ACTIVITIES

(State and Federal Lands Only)

Action

State coal prospecting permit

State coal prospecting permit terminated

State coal prospecting permit terminated

State coal prospecting permit

State coal prospecting permit

Acres County

2 Richland

3 McCone

5 Big Horn

63 Powder River

165 Rosebud

Utah International, Inc. State coal prospecting permit terminated

Western Energy Co.

Amcoal, Inc.

Arizona Electric Power

Cooperative, Inc.

Cherokee & Pittsburgh

Coal Mining Co.

El Paso Natural Gas Co.

Texas Industries, Inc.

Thermal Energy Co.

Knife River Coal

Mining Co.

Sipe, L.

AA Minerals Corp.

Book Cliffs Coal

Partners, Ltd.

Federal competitive coal lease application 920

MEW MEXICO

State coal lease assignee, Great National Corp.,
assignor

State coal lease assignee, Carbon Coal Co.,
assignor

State coal lease renewed

State coal lease relinquished

Federal coal lease assignee, S. Sisneros, assignor 120

State coal lease renewed

NORTH DAKOTA

Federal coal lease terminated

Federal coal license extended

UTAH

State coal lease assignee, G.W. Anderson, assignor 2,401

I.L. Anderson, assignor

J.R. Anderson, assignor

B. Lasrich, assignor

State coal lease assignee, Intercoast Coal Co.,

assignor

Carbon

8 Garfield

3 McCone

7 Powder River

4 Prairie

Rosebud

40 McKin ley

2,080 McKin ley

480 McKin ley

623 McKin ley

120 Colfax

1,080 San Juan

560 Mercer

10 McKenzie

2,401 Kane

487 Garfield

640 Kane

1,280 Kane

40 Garfield

601 Garfield

640 Grand
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TABLE 1 (cont.)

Name

Brigham Young University

Campbell , W.L.

Carter, R.N.

Coal Mining Partners,
Ltd.

WESTERN COAL LANDS ACTIVITIES

(State and Federal Lands Only)

Action

Federal competitive coal lease application

State coal lease assignee, E.M. Fehr, assignor

State coal lease assignee (503), C. Oliver, assignor 636

State coal lease assignor, Intercoast Coal Co.,
assignor

Coastal States Energy Co. Federal competitive coal lease application

Cumulo Coal Investors,
Ltd.

Dalatzes, N.

Devprop Coal Investment

Assoc. , Ltd.

Diversified Coal

Investors, Ltd.

Emery Coal , Inc.

Energy Opportunities,

Ltd.

Energy & Utility
Investment, Ltd.

Grand County Coal

Assoc. , Ltd.

Hawkmountain Coal

Producers, Ltd.

Hollberg, R.J.

Independence Coal

Investment Assoc. ,
Ltd.

Intercoast Coal Co.

State coal lease assignee, Intercoast Coal Co.,
assignor

State coal lease assignee (50%), D. Adams, assianor 800

State coal lease assignee, Intercoast Coal Co.,
assignor

Acres County

2,940 Emery

683

630

Carbon

Utah

636 Emery

640 Grand

2,197 Sevier

556 Grand

800 Grand

640 Grand

State coal lease assignee, Intercoast Coal Co.,
assignor

State coal lease issued

State coal lease application

State coal lease assignee, Intercoast Coal Co.,
assignor

State coal lease assignee, Intercoast Coal Co.,
assignor

State coal lease assignee, Intercoast Coal Co.,
assignor

State coal lease assignee, Diversified Properties

Corp. , assignor

State coal lease terminated

State coal lease assignee, Intercoast Coal Co.,
assignor

State coal lease assignee, Harlan Management

Corp. , assignor

State coal lease assignee, D. Adams, assignor

1,374

1,920

Kanawha & Hocking
Coal & Coke Co.

W. Shumway, assignor

CC. McMurray, assignor

State coal lease assignee, W.L. Campbell, assignor

630

Grand

80 Emery

120 Emery

640 Grand

640 Grand

640 Grand

640 Grand

2,560 San Juan

640 Grand

Grand

8,830

16,499

2,609

3,017

Carbon

Grand

Carbon

Emery

3,870 Grand

3,080 Grand

683 Carbon

Utah
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TABLE 1 (cont.)

Name

Krentler, J.A.

Morrison-Knudsen Co.

Natural Mineral In

vestment Assoc. , Ltd.

Record, U.K.

Stokes, W.M.

Tanner, N.S.

Utah Resources Inter

national, Inc.

Wes-Pac Energy

Black Buttes Coal Co.

Consolidation Coal Co.

David, R.W.

Devine, J.A.

Discovery Oil , Ltd.

El Paso Natural Gas Co.

Hanesworth, R.A.

Kniper, T.G.

Lockhart, E.L.

S.R.C. Investment Co.

Texaco Inc. , Energy
Resources

Wachtel, H.J.

WESTERN COAL LANDS ACTIVITIES

(State and Federal Lands Only)

Action

Federal coal lease assignee (3/8), Centennial

Coal Assoc. , assignor

State coal lease partially relinquished

Remaining in lease

State coal lease terminated

State coal lease assignee, Intercoast Coal Co.,
assignor

State coal lease issued

State coal lease assignee, P.S. Henderson,
assignor

State coal lease terminated

State coal lease issued

Federal competitive coal lease application

WYOMING

Federal coal lease assignee, Rosebud Coal Sales,
assignor

State coal lease renewed

State coal lease terminated

State coal lease terminated

State coal lease assignee, W.M. Wilson, assignor

Federal preference right coal lease application

assignee, E.L. Lockhart, assignor

State coal lease assignee, W.A. Swainson,
assignor

State coal lease terminated

State coal lease terminated

Federal preference right coal lease application

assignee, Coal Conversion Corp., assignor

BTU, Inc. , assignor

State coal lease terminated

State coal lease renewed

State coal lease assignee (50%), J.J. Grynberg,
assignor

Acres County

1,922 Carbon

5,144

5,041

Grand

Grand

23,810 Grand

640 Grand

3,560 Sevier

400 Sevier

640

1,120

1,280

Carbon

6,490 Kane

600 Garfield

6,586 Emery

Grand

14,902 Sweetwater

640 Campbell

19,579 Goshen

1,760 Carbon

1,280 Sweetwater

16,282

8,453

Campbell

Johnson

Park

320 Sweetwater

40 Johnson

32,947

4,135

Campbell

Johnson

1,737 Campbell

1,480 Fremont

1,638 Johnson

236 Campbel 1
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Name

Wilson, W.M.

Wold, J.S. , E.L.

Lockhart

Woodward, T.C.

Western Fuels Assoc.

TABLE 1 (cont.)

WESTERN COAL LANDS ACTIVITIES

(State and Federal Lands Only)

Action

State coal lease terminated

State coal lease assignee, V. Parkovich, assignor

State coal lease terminated

Federal preference right coal lease application

assignee, E. Stevens, assignor

Acres County

320 Weston

960 Converse

2,960

3,200

Weston

Sweetwater

3,216 Converse
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TECHNOLOGY

ENVIRONMENTAL FACTORS REPORTED FOR MULTI -PRODUCT

COAL CONVERSION

Emissions and abatement systems for a

commercial multi-product coal conversion

plant are discussed in a paper entitled,

"Environmental Factors for Oil/Gas Conver

sion Technology", presented at the December

1976 meeting of the American Institute of

Chemical Engineers, Chicago. The paper

was prepared by J.B. O'Hara (and others),

Manager, Energy Department of The Ralph

M. Parsons Company, Pasadena, California.

Environmental parameters are based on

the conceptual commercial design of an

Oil/Gas plant prepared by Parsons for the

Energy Research & Development Administra

tion - Fossil Energy. O'Hara compares

estimated air emissions and aqueous

effluents with applicable standards and

finds the plant capable of meeting pro

jected regulations.

The removal of sulfur and particulates

from fuel streams generated, the sulfur

balance of the conversion process, and

the quantity and type of effluent streams

projected to be released are described.

Distribution of trace elements from the

coal in the plant effluent streams is

considered.

Oil/Gas Process Reviewed

The plant is conceived to combine coal

liquefaction and gasification processes.

Coal liquefaction is based on Solvent

Refined Coal (SRC) technology developed

by the Pittsburg and Midway Coal Mining
Company. "The SRC II mode of operation

was adopted; this mode uses recycle of

dissolver effluent slurry as part of the

coal slurry solvent permitting a high

hydrogen uptake. The major product

obtained is a low sulfur fuel
oil,"

the

paper states.

Gasification of coal and liquefaction

residuals is to be accomplished with two-

stage entrained, slagging gasifier design.

"It will take advantage of data published

by the Bituminous Coal Research Company
during the ERDA sponsored BI-GAS develop
ment program.

"

SNG will be produced by
steam-oxygen gasification. Low-BTU gas

required for process heaters and power

plant boilers will be produced in a low-

pressure, air-blown mode.

The plant, as designed, is assumed to

be located in the Midwest (interior coal

province) with adjacent coal mine. The

overall material balance shows the conver

sion of 35,700 TPD of coal into 11,310 TPD

of fuel oil (=67,000 BPD), 3,940 TPD of

SNG (=160 MMSCFD), 1,290 TPD of naphtha

(=10,000 BPD), 940 TPD of LNG, 1,250 TPD

of sulfur and 90 TPD of ammonia. The

design coal is high volatile bituminous

containing 1.5 percent nitrogen and 4.3

percent sulfur.

Air Water Pollutants Described

Air pollution control systems are primari

ly for desulfurizing product SNG and fuel

gases generated for in-plant use. Figure 1

shows briefly the process and the air

emissions abatement procedures for all

streams vented to the air. The emissions

as shown by Parsons are vented separately

to the air to identify the contribution of

specific process units. In reality, how

ever, most streams, with the exception of

the particulates from the coal drying
plant and the process heater emissions,

are combined into a single stack before

venting to the air.

The paper claims that coal grinding and

drying are the only sources of particulate

emissions. Suspended particulates from

process gasifiers and heaters are controll

ed through dust filters and electrostatic

precipitators .

The liquid fuel stream (fuel oil)

"...contains 0.5 percent sulfur and 1.0 to

1.5 nitrogen: this amount of sulfur is

environmentally acceptable; the amount of

nitrogen present, however, may lead to

increased production of nitrogen oxides on

combustion with respect to crude oil

derived
fuels."

Low-BTU fuel gas (145 BTU/SCF) for in-

plant use (4/5 -steam generation, 1/5 -

process heaters) accounts for only negli

gible quantities of S02 and NOX. Combustion

experiments with low-BTU gas shows that a

maximum NOX concentration in effluent of

50 ppm (as N02) can be expected.

Potential air pollutants are emitted to

the atmosphere from four outlets : the

coal drying plant (particulates) ,
two

process heaters, and the main plant stack

(all other effluents combined) . The

composition of the air emissions are

detailed in Table 1. About 95 percent of

the coal sulfur content is recovered as

elemental sulfur with most of the remainder

present in the fuel oil.
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TABLE 1

EFFLUENTS EMITTED TO THE AIR

Outlet

Main Stack

Process Heater 1

Process Heater 2

Coal Drying Plant

Gaseous Effluents Amount Concentration

Carbon Dioxide 31 ,024 TPD -

Carbon Monoxide 11.7 TPD 166 ppm

Carbon Oxysulfide 0.5 TPD 3 ppm

Hydrogen Sulfide 316 lb/day 2 ppm

Sulfur Dioxide 113 lb/day 0.3 ppm

Nitrogen Oxides 4.5 TPD 39 ppm

Carbon Dioxide 1,528 TPD -

Sulfur Dioxide 14 lb/day 0.4 ppm

Nitrogen Oxides 0.6 TPD 50 ppm

Carbon Dioxide 1 ,528 TPD -

Sulfur Dioxide 14 lb/day 0.4 ppm

Nitrogen Oxides 0.6 TPD 50 ppm

Particulates 0.95 TPD _

Table 2 compares the expected emissions

from the Oil/Gas plant with New Mexico

standards for coal gasification plants and

standards set by the State of Illinois for

petrochemical operations. The standards

are as least as strict as federal limits

for petroleum refining.

The paper makes these observations

concerning water treatment, "Based on

adequate availability of water, the waste

water treatment is a combination of re

cycling and discharge of aqueous effluents.

The most heavily contaminated streams

undergo steam distillation; the organic

contaminants separated are fed with steam

to the process gasifier to achieve their

thermal destruction. Medium contaminated

streams are purified physically and bio

logically, then are reused for slag quench

ing. The lightly polluted streams are

treated to make them acceptable to the

environment and are then discharged to the

river. The generation and treatment of

aqueous contaminants is outlined in Figure

2. Wastewater sources are listed on the

left hand side of the figure, with the

degree of pollution of the wastewater

streams decreasing from top to bottom.

The progressive treatment and disposition

of the streams is also shown and approximate

flow values for streams withdrawn and

returned to the river are
reported."

Combined sour water generated as aqueous

condensate by the process and fuel gas

gasifiers and the coal dissolver is shown

to be the most highly contaminated (hydrogen

sulfide, ammonium sulfide, phenols, cresols,

xylenols, thiocyanates, cyanides, and

solids) .

No federal or state aqueous effluent

standards specifically addressed to coal

conversion plants have been issued. Federal

standards issued for petroleum refining

are somewhat related to an OIL/GAS process.

Average attainable concentrations which

were the base for such standards are shown

in Table 3 from the paper, together with

the corresponding values for the aqueous

effluents estimated for the Oil/Gas plant.

As shown in the table, these values are

either the same or lower than the federal

parameters.

The State of Illinois has issued aqueous

effluent standards applicable to all

sources discharging to the natural waters

of the state. These standards are reported,

also from the paper, for illustration

purposes in Table 4. All OIL/GAS plant
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IMBLt J

COMPARISON OF AQUEOUS EFFLUENTS

WITH

FEDERAL PETROLEUM REFINERY STANDARDS*

Parameter

BOD-5

COD

Total Organic Carbon

Suspended Solids

Oil and Grease

Phenol

Amnion i a -N

Sulfide

Cr, tertiary

Cr, hexavalent

Federal Standards

Petroleum Refinery

15

100

10

5

0.1

80% removal

0.1

0.25

0.005

Aqueous Effluents,

Oil/Gas Plant (mg/1)

10

100

33

10

5

Nil

Nil

Nil

Nil

Nil

*Average attainable concentrations from the application of best practicable control technology

currently available (EPA-440/ 1-74-01 4a)

effluents estimated are either meeting or

lower than such standards.

The OIL/GAS plant generates two main

types of solid waste materials: ash and

slag from the gasifier and sludge from

various wastewater treatment units.

Present plans call for burial of the slag
with the mine spoils and landfill disposal

of the ash and sludge.

Trace Elements Considered

The paper observes that of the 92 non-

transuranic elements only 15 have not been

found in coal. The conclusion is drawn

that trace elements, both high and
low-

volatile, will accumulate exclusively in

the slagged ash with no measurable amounts

emitted to the atmosphere. Trace elements

not forming gaseous compounds in the

gasifier are concentrated in the slag or

fly ash. Certain high-volatile, elements

(beryllium, mercury, and lead) , not form

ing gaseous compounds in the gasifier are

concentrated in the slag or fly ash.

Certain high-volatile, elements (beryllium,

mercury, and lead) ,
not forming gaseous

hydrides are expected to be removed by
aqueous condensate streams. However,

observes the paper, the fate of some lower

volatile elements (arsenic, antimony, and

selenium) which may form gaseous hydrides

is less understood. It is felt that these

hydrides have stability characteristics

which preclude their formation at the

temperature and pressure prevailing in the

gasifier.

The unknown, then, is the potential for

trace elements to leach into groundwater

supplies from slag disposal areas.

Parsons points out that leach tests with

power plant bottom ash indicate that the

potential is high and may in some cases

violate certain standards, but that the

leaching potential of slagged ash is not

well understood.

# # # #
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TABLE 4

AQUEOUS EFFLUENT STANDARDS, STATE OF ILLINOIS

Constituent

Maximum Concentration

(mq/1)

Arsenic (Total) 0.25

Barium (Total) 2.0

BOD-5 10.0

Cadmium (Total) 0.15

Chromium (Total hexavalent) 0.3

Chromium (Total trivalertt) 1.0

Copper (Total) 1.0

Cyanide 0.025

Flouride (Total) 15.0

Iron (Total) 2.0

Iron (Dissolved) 0.5

Lead (Total) 0.1

Manganese (Total) 1.0

Mercury (Total) 0.0005

Nickel (Total) 1.0

Oil (Hexane solubles or equivalent) 15.0

pH range 5-10

Phenols 0.3

Selenium (Total) 1.0

Silver 0.1

Zinc (Total) 1.0

Total Suspended Solids 12.0
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USBM REPORTS ON RESISTANCE OF REFRACTORIES TO

ATTACK UNDER COAL GASIFICATION CONDITIONS

It has become apparent that significant

materials problems are to be expected in

coal conversion reactors. Problems with

metals and alloys which have been exposed

to the pressures, atmospheres, and other

reactive substances in conversion reactors

were reviewed in the December 1976 issue

of Synthetic Fuels, page 4-82.

Significant materials problems are to be

expected also with refractories which line

reactor vessels. Little has been publish

ed on this subject to date. However, as

part of an interagency agreement with the

Energy Research and Development Administra

tion to develop improved refractory mater

ials for use in coal gasficiation process

es, the Bureau of Mines reviewed the

literature to determine the effect of

steam, H2, CO, and CKn as well as the

alkali metal oxides K20 and Na20 on re

fractory materials. Emphasis was given to

the performance of high-alumina castable

and fired refractories to conditions

expected in coal gasification processes.

The results of the Bureau's study have

been published as Information Circular No.

8721 entitled "Refractory Lining Materials

for Coal
Gasifiers."

Coal gasification equipment must be

lined with refractory materials to lower

the temperature of the outer metal shell

to reduce heat losses and prevent metal

failure. In addition to atmospheres rich

in hydrogen, methane, carbon oxides, and

water vapor, highly erosive conditions,

resulting from movement of solid coal and

slag particles as well as molten slags,

are also encountered. Examples of compon

ents commonly encountered in gasifier

atmospheres are presented in Table 1 and

the great variances in temperatures and

operating conditions are cited in Table 2.

The Bureau found that the literature

contains little data on refractory resist

ance under these combinations of tempera

ture, pressure, and gas compositions. The

available data may be summarized as follows:

Both dry H2 and H2-steam atmospheres

attack Si02 -containing refractory

shapes and
castables*

via Si02 volati

lization. Dry H2 was shown to result

in production of volatile aluminum

suboxides, but the presence of steam

retards this attack mechanism of both

alumina- and silica-containing re

fractories.

' Steam, at elevated temperatures and

pressures, will attack calcium alumi-

nate-bonded high-alumina (95 percent)

CO,

N2

CO

H2

CH^

NH.

TABLE. 1

TYPICAL LOW-BTU RAW GASIFIER GAS COMPOSITIONS

Component Volume Percent

9.0

19.0

6.0

14.0

2.0

0.050

0.150

0.250

0.015

0.003

0.001

0.001

0.034

0.009

0.002

0.001

0.001

0.006

49.477

H2S

C2H6

COS

Thiophene

Methyl Thiophene

Dimethyl Thiophene

Benzene

Toluene

C/Aromatics

so2

cs2

Methyl Mercaptan

H20

TOTAL 100.000

refractories by hydration of both the

bond and aggregate phases. These

reactions can result in large losses

in refractory mechanical strength.

Iron-containing refractories are

subject to CO and CHu attack via

carbon deposition. The presence of

zinc was found to enhance CO attack

but the presence of ammonia, sulfur

compounds, and/or water vapor tend to

retard CO and CHU attack.

In general, the rate of gaseous attack

on refractories was found to increase

with increasing temperature and pre

ssure.

The stability of phosphorus compounds
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TABLE 2

COAL GASIFICATION PROCESSES

Process Reactor Bed Type Gasifying Medium

LOW-BTU GAS

Pressure,
Atmospheres Temperature, C

Commercial :

Winkler

Lurgi

Experimental:

GE Fixed Bed

Westinghouse

Commercial :

Lurgi

Koppers-Totzek

Winkler

Experimental :

Hygas (IGT)

C02 Acceptor

Synthane

BI-GAS

COGAS

UC-Battelle

Entrained

Fixed

Fluidized

Air-Steam
11

Fixed

Entrained

Fluidized

Entrained

Fluidized

MEDIUM AND HIGH-BTU GAS

Oxygen-steam

Hydrogen

,-Air Regenera

Steam Gasifi

Oxygen-Steam

Steam

tor

er

1

20

8

10-16

30-35

1

1

75-100

10-20

40-70

70

1-3

1-3

6

800

550

550

700-1,100

250-1,100

950-1,300

800-1,000

650-1,000

850

600-1,000

1.500(a)

925(b)
870-925

870-1 ,000

(a)

(b)

First Stage

Second Stage

in atmospheres rich in steam, H2 ,

and CO remains open to question.

CH * i

Alkali attack on refractories was

found to be accelerated by the pre

sence of silica and vanadium compounds

and enhanced by high porosity and

surface area.

Published information covers steam, CHu^

CO, and H2 attack, and except for steam-

H2, steam-CO, steam-N2 , N2-H2, and CO-C02

mixtures, gives very little information on

attack by atmospheres consisting of mul

tiple gas mixtures. Although some data

describing exposure of refractories to

various gases were presented for tempera

tures above 1,500C, no information was

presented on the effect of reducing gases

at pressures above 30 atmposheres (with

the exception of steam) . Thus, there

appears to be a pressing need for deter

mining refractory resistance to reducing

gas mixtures as well as alkali attack at

elevated pressures (above 30 atmospheres)

and at temperatures up to 1,200C.

Forty references are cited in the text.

ANL REPORTS ON INSTRUMENTATION NEEDS FOR COAL

CONVERSION

Process control instrumentation and

control schemes for advanced coal conver

sion plants has been investigated by the

Argonne National Laboratory (ANL) , Argonne,

Illinois, under contract to the Energy
Research and Development Administration.

Fluor Pioneer, Inc. participated in the

study under a subcontract to ANL.

This study, begun in 1974, includes a

survey of the current state-of-the art in

instrumentation and identifies instrumen

tation deficiencies that may exist in

future large-scale coal conversion plants.
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The study is based on information collect

ed from operating pilot-scale plants,
design of proposed demonstration and

commercial plants, and discussions with

instrument and control system vendors.

Instrumentation systems considered in the

study are for coal gasification, lique

faction, and fluidized-bed combustion

systems.

The study concludes that, with very few

exceptions, instrumentation deficiencies

in all processes fall under four general

headings :

Mass flow rates of mixed-phase process

streams

On-line stream composition monitoring
Levels of oil/water interface and

fluidized beds

Temperature in reactor vessels and on

vessel walls

The study states that, "Over 90 percent

of the instruments being used in coal

conversion and fluid bed combustion sys

tems are conventional instruments which

function satisfactorly and will
scale-up."

It is also observed that very few instru

ments presently in service or under develop
ment have not been tried or evaluated.

The study discusses in detail the curr

ent analytical techniques in use to mea

sure mass flow, composition, bed levels,
and temperature and points out their

inherent deficiencies. Areas of use for

analytical instruments and concepts under

development are pointed out. The study
proposes a general program for instrument

and control system development as well as

experimental apparatus that could be built

to test these new instruments.

Operating pilot plants visited and

evaluated during the study are COED,

HYGAS, C02 Acceptor and Solvent Refined

Coal (Ft. Lewis, Washington). Proposed

instrumentation schemes for the Synthane,

Synthoil, and Hydrane (Pittsburgh Energy
Research Center) processes were included

in the evaluation.

The final report of this study was

published in January 1976 by ANL as docu

ment No. ANL-76-4 and is entitled "A Study
of the State-of-the-Art of Instrumentation

for Process Control and Safety in Large-

Scale Coal Gasification, Liquefaction, and

Fluidized-Bed Combustion
Systems."

Ques

tions concerning this study should be

directed to N.M.
0'

Fallon of ANL.

Instrument Deficiencies Discussed

Table 1 summarizes the range of process

parameters over which instrument deficienc

ies were found. Mixed phase mass flow

needs fall into three categories: dense

phase solids mass flow, dilute phase

solids mass flow, and dirty gas flow

(entrained solids mass flow) .

Mixed mass flow measurements are made

difficult in process streams of solids

mixed with fluids by the corrosive and

abrasive nature of the streams as well as

by their high temperatures and/or pressures.

In addition, the velocity profile in a

multicomponent flow is complex, with

liquid, solid, and gas fractions flowing
at different average speeds, and, for the

solid fraction, particle speed depending
on particle size. In the case of a slurry,

knowledge of total mass flow is required

as well as a separate determination of the

solid fraction.

"Mixed phase (solids mixed with fluids)

mass flow rate instrumentation is the most

serious instrumentation need in the pilot

plants and process development units

visited by ANL. Only in atmospheric

fluidized-bed combustion systems is lack

of instrumentation to measure another

variable (bed temperature) more
critical,"

states the study.

Composition monitoring deficiencies

occur for: carbon, hydrogen, oxygen,

sulfur, and ash content of solids and

liquids in streams and vessels; elemental

components such as sulfur, metals, and

alkalis in gas streams; and moleculr

components of gas streams. The need for

on-line composition monitoring for process

control and environmental protection is

the second highest priority item found in

the study. The systems presently in use

for composition determination involve

sampling and have the problems inherent in

sampling: uncertainty about whether the

sample is representative of the process

material and a time lag between the taking
of the sample and completion of the analy
sis.

Trace element measurements are needed

for three streams sited in the study:

reactor off-gas (S, Ni, Fe, and V) for

downstream catalyst protection; pressur

ized fluidized-bed flue gas (alkali ions)
to protect turbine blades; and atmospheric

emissions.
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TABLE 1

ANL SURVEY OF INSTRUMENTATION
DEFICIENCIES6

Process Value

P
max

(psig)

max

(8F)
Density
(lb/ft3)

*

Composition

(% = % vol)

Dense phase soliids mass flow

Gasification

Liquefaction

FBC

Summary

1-10 ft/sec

1-5 ft/sec

3-4 ft/sec

1-10 ft/sec

1500

4500

150

4500

3000

2000

1500

3000

25-70

20-70

35-45

^100

25-100

> 30% char

>33% char

> 40% char

^ 50% alumina

30-50% solids

Dilute phase sol ids mass flow

Gasification

Liquefaction

FBC

Summary

3-10 ft/sec

-v40 ft/sec

3-70

3-70 ft/sec

1500

15-25

150

1500

1800

1600

1500

1800

6-15

^1

14-60

1-60

10-25%

1-2%

1-2% char/dolo

8-30% dolomite

1-30% solids

Dirty qas flow entrained solids mass flow

Gasification

FBC

Summary

<10 grains/scf

0.1-2 gr/scf

<10 grains/scf

1000

150

4500

2000

1600

2000

<1% char/ash

<"\% char/ash

<1% solids

C, H, 0, S, ash content of streams and vessels

3000

2000

1500

3000

1-100

20-70

35-100

1-100

Gasification

Liquefaction

FBC

Summary

0.1-90% wt

0.1-90% wt

0.1-90% wt

0.1-90% wt

1500

4500

150

4500

(char/ash)
oil

1 imestone

Elements in qas streams

Gasification - metal and S to methanation in ppm range

FBC - alkali metals to turbines in ppb range

Molecular composition of gas streams

Gasification

Liquefaction

FBC

Summary

>0.1%

>0.1%

>0.1% wt

>0.1% wt

wt

wt

1500 3000

4500 2000

150 500

4500 3000

Level of oil /water interface

Conversion

Fluidized bed levels and densities

1500 500

CO, C02, S02

SOa, N0Y, CH-

HC1, o2; H2,

COS, H2

1.1:1.0:0.98

Heavy oil :water: light oil

Summary 1.5-15 ft 1500 3000

Temperatures in reactors (reducing) and combustors (oxidizing)

^50% solids

Particle

size

max (mm)

6

3

3

0.25

3

6

0.06

0.01

0.06

6

3

3

6

Summary 1500-3000F 1500

Temperature of vessel walls (hot spots)

Summary >700F 0

3000 (rapid response)

Appendix A of the ANL study contains details of the locations and conditions where these measurements

are needed.
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GULF OBTAINS FIVE PATENTS ON FLUID BED GASIFIERS

The Gulf Oil Corporation has obtained

five patents on variations of a process to

gasify coal in a fluid bed. The patents

were assigned U.S. Patent Nos. 3,-971, 635

through 3,971,639. and were respectively
entitled "Coal Gasifier Having an Elutri

ated Feed Stream,
"

"Condensate Scrubbing
of Coal Gasifier

Product,"

"Coal Gasifi

cation Process Utilizing Waste Water from

an External
Process,"

"Coal Gasification

Process Utilizing High Sulfur Carbonaceous
Material,"

and "Fluid Bed Coal Gasifica

tion.
"

The heart of the process is the verti

cally stacked reactor shown in Figure 1.

Combustor feed, which can consist of fines

from the coal crushing operation and

particulates removed from the product gas,

is introduced in slurry form to the com

bustor. The combustor operates at 2,200

to 3,300F, and provides .the heat required

in the gasification reactions. At these

high temperatures, any ash which is formed

is molten and tends to collect on the

combustor walls. This molten slag flows

by gravity to the quench pot, from which

it can be discharged from the process.

The fluid bed gasifier is separated from

the combustor by a fluidizing grate which

prevents down flow of solids. The hot

gases from the combustor consist primarily

of CO, C02 , H2 , and steam. As the coal

particles in the fluid bed are gasified,

they grow progressively smaller and are

eventually swept from the bed to the

disengaging section. Entrainment of

solids from the gasifier is reduced by
cyclones, and any solids which do escape

are recycled to the combustor. The gasi

fier operates at 1,400 to 2,000F which

minimizes particle agglomeration due to

ash softening. The process can operate at

pressures in excess of 500 psig. Any large

coal particles which result from agglomera

tion are removed from the vicinity of the

fluidization grate.

The main advantage claimed for this con

figuration is that the vast majority of

solids leaving the gasifier will be en

trained with the product gas. Since these

particulates will have undergone nearly

complete gasification, they will have a

relatively low carbon content. The result

is a high conversion of carbonaceous mater

ial in the feed to product gas.

# # # #

TEXACO OBTAINS CANADIAN PATENT FOR COAL HYDR0-

T0RTING PROCESS

Canadian Patent No. 1,000,222 entitled

"Multi-Hydrotorting of
Coal"

was granted

to Texaco Development Corporation on

November 23, 1976. The patent combines

Texaco'

s synthesis gas generation process

with a two-step process for hydrogasifying
coal. A simplified flowsheet of the

patented process is shown in Figure 2.

Crushed coal is slurried with water and

mixed with synthesis gas in the mixing

nozzle. The slurry is next hydrogasified

in a two-stage retort system consisting of

a tubular reactor followed by a fluid bed

retort. Additional synthesis gas is

introduced to the fluid bed, and char is

withdrawn from the bed to provide fuel for

the synthesis gas generator. The gasifica

tion products are subsequently cooled and

the-
product gas and coal oil are separated

from the water and other impurities.

The synthesis gas generator uses oxygen

and steam to produce synthesis gas from

char and recycled product gas. Ash is

removed following the synthesis gas genera

tor, and additional steam is injected to

increase the H2 and CO production. Table

1 shows anticipated product and synthesis

gas compositions when hydrogasifying coal

having a heating value of 13,500 BTU per

pound. For the example given in the

patent, 52 percent of the heating value of

the coal charge appears as 715 BTU/SCF

product gas.

# # # #
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V

Crushed

Cod

Feed

Agglomerated
Particle Removal

Oxygen

Product gas to

solids removal and

purification

Disengaging Section

Fluid Bed Gasifier

Fluidization grate

H2O for entrained

slag removal

Combustor Feed

Combustor

Slag Quench Water

\ /

y^gMz C Slag Crushers

Slag Discharge

Figure 1. Gulf's Fluid Bed Gasifier
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50% H20

SO% Coal

+1/4-1/2

Tubular Retort

Mixing Nozzle

-Q-

300

5500psig

925
F

5500 psig

Fluid

Bed

Retort

fh.

Recycle

Qas

Gas/Liquid

^Separator

Gas

Purif.

Product

*Gos

Compressor

1000 F Chor

A
Waste Heat

Boiler

Water

Steam

/
Oil /Water
Separator

Coo* Oil

Water

tz

Synthesis Gas

Generator

1950 F

5500 psig

Steam

Figure 2. Texaco Coal Gasification Process

TABLE 1

PRODUCT AND SYNTHESIS GAS ANALYSIS - MOLE PERCENT, DRY BASIS

H2

CO

CH4

c2+

co2

COS

H2S

A, N,

Synthesis Gas

28.86

37.01

9.87

23.62

0.01

0.13

0.50

Product Gas

15.20

38.40

35.40

10.70

<5 ppm

0.30
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GOVERNMENT

LOW-BTU DEMONSTRATION PLANTS SELECTED

The Energy Rearch and Development Admini

stration announced on January 14, 1977,
the selection of two proposals requested

for low-BTU coal gasification demonstration

plants. Contracts are to be negotiated

between ERDA - Fossil Energy, Division of

Major Facility Project Management, and the

two respondents Ebasco Services, Inc./
W.R. Grace & Company, New York, New York,

and the City of Memphis, Tennessee (Memphis

Light, Water and Gas Division - MLWG) .

Request for Proposals (RFP No. E-49-18-

2043) for the low-BTU demonstration plant

was issued in January 1976. A total of 14

responses was received in three categor

ies: utility (5), industrial (4), and

small industrial (5). The two responses

selected were from the industrial category.

ERDA indicates the remaining proposals in

the utility and small industrial category
have not been fully evaluated.

Ebasco proposes further development and

demonstration of the Texaco coal gasifica

tion process. The plant, located at

Baskett, Henderson County, Kentucky, would

gasify 1,700 TPD of Western Kentucky coal

for the production of 1,200 TPD of ammonia.

The ammonia synthesis plant would not

receive ERDA funds but would be owned by
W.R. Grace.

The MLWG proposal indicates conversion

2, 800 TPD of Western Kentucky coal

using the Institute of Gas Technology's U-

GAS process. The gas would be distributed

short distances to industrial users.

Foster-Wheeler would design and construct

the plant, located in Shelby County,

Tennessee. Delta Refining Company would

operate the plant.

As with other demonstration plant pro

jects, ERDA will fund the preliminary

design which is expected to cost $4 to $5

million. ERDA will fund 50 percent of

construction and operation. The overall

program through operation is to be about

six years.

# # # #

RAND CORP. PRESENTS VIEWS ON NGP COAL DEVELOPMENT

Coal development in the Northern Great

Plains (NGP) is the subject of a recently
completed study by the Rand Corporation.

The study, dated August 1976, sponsored

by the National Science Foundation and

Rand, is entitled, "Coal Development and

Government Regulation in the Northern

Great Plains: A Preliminary
Study."

The

stated purpose

summarize the

coal resource,

ment, adverse

existing state

and to define

federal roles

ment.

s of the study were to

characteristics of the NGP

current plans for develop-

effects of development,
and federal regulations,

basic alternative state and

in regulating coal develop-

The authors of the report explain that,
"...because of the broad scope of the

subject and the limited resources available

for research, this study should be viewed

as a preliminary report. Substantial

analysis and evaluation of this complex

subject still remain to be
done."

Viewed

as a case study of regional coal develop
ment, the approach taken by the study to

the analysis of the coal resource, regulat

ing problems , and adverse environmental

effects may be applied to further under

stand the development of other regions.

The report may be obtained from Richard

Nehring, Rand Corporation, Santa Monica,
California 90406.

Regulatory Options Discussed

The study presents an overview of exist

ing state and federal regulations affect

ing the development of NGP coal, land, and

water resources. Environment considerations

and effects of specific development activit

ies (surface mining, conversion plants,

rail/ slurry lines, and power transmission)
are reviewed in the context of state and

federal regulatory control. The study
stresses that the split between state and

federal control of these activities as

well as certain policy positions (renewed

federal coal leasing) is dependent on the

type of activity and its related environ

mental effect.

Several conclusions are drawn to illustr

ate the importance of having the correct

balance between state and federal control.

Because of the relatively localized nature

of certain adverse environmental effects

the study stresses strong state control

over certain activities. The report

concludes that:

Because the adverse effects of surface

mining will be experienced in the

coal-producing states, and because the

degree of reclamation desired could

differ among states, state reclamation

standards should predominate. National

regulations could provide minimum

standards, but the primary national

role would be one of providing research

and technical assistance.
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Because they would have to bear the

adverse consequences of conversion

plant construction and operation, the

states should have primary control

over plant siting. National power

would be exercised, as it is now, only
on those siting decisions involving
the federal lands.

Because coal development imposes costs

on state and local governments, these

governments should have the power to

tax to cover the direct and indirect
costs that local and state taxpayers

bear. However, the power to tax coal

production and conversion plant ouput

also offers a tempting opportunity to

shift part of the current state tax

burden onto coal consumers in other

states. If the states do not exercise

restraint in applying their taxing
powers, the federal government may
wish to set limits on the level of

special taxes on energy production.

Because some costs may be subtle and

not known initially, these limits

should permit the producing states to

cover all known costs and incorporate

a margin of error to cover other costs

that may emerge.

Strippable NGP Coal Resources and Develop
ment Plans Described

The description of the strippable coal

resources is limited to those areas of

North Dakota, Montana, and Wyoming con

taining the coal-bearing strata of the

Fort Union and Wasatch formations. Pat

terns and levels of development are pri

marily derived from the current plans of

existing lease holders. The report points

out that information about ownership
patterns governing coal development in

Montana and Wyoming is fairly complete and

thought to be accurate, while due to much

ongoing private leasing in North Dakota

future development plans are less clear.

A deposit-by-deposit characterization of

NGP coal and related development activit

ies is reproduced from the Rand study and

presented in Tables A-l (Montana) , A-2

(North Dakota) , and A- 3 (Wyoming) in the

Appendix of this quarterly. Each table is

divided into two parts. The first part

gives the characteristics *of each major

deposit and the second indicates existing,

planned, or possible development by de

posit. Ninety-one separate deposits are

listed: 60 in Montana, 24 North Dakota,
and seven in Wyoming.

Because the seams in Montana and Wyoming
are generally flat or only gently dipping,
because the topographic relief there is

gentle, and because substantial exploratory

drilling has taken place and been publicly

reported, the stratigraphic correlations

of the seams from deposit to deposit are

reasonably well-established, permitting a

common nomenclature among deposits.

Because much of the drilling data in North

Dakota is still proprietary information,
and because of the pocket-like nature of

many of the coal deposits in that state,

accepted correlations for North Dakota

deposits do not exist. This lack of

information is reflected in various ways

in Table A-2 located in the part of the

Appendix of this quarterly that begins on

page 5-51.

Column 4 of Tables A-l, A-2, and A-3

show an estimate of the strippable re

source by deposit in millions of tons.

These amounts indicate the coal in-place

under varying overburden depths and within

indicated average seam thicknesses (Column

10) . No attempt was made to estimate that

portion of each deposit that is mineable.

The report explains, "The concept of

strippable resource is used here to main

tain consistency among the data (deposit-

by-deposit data are in many cases unavail

able for the other concepts) , because

recovery factors vary by deposit and

typically approach very high levels in the

region (up to 95 percent) , because recov

ery factors vary with coal costs and

prices, and because exclusions are a

matter of policy decisions and thus are

subject to
change..."

Table 1 gives estimated total strippable

coal resources for the NPG states. These

estimates are felt by Rand to be conserva

tive. Tables 2, 3, 4, and 5, from the

report, summarize the strippable coal

resources by coal rank, sulfur content,

bed thickness, and deposit size,
resoective-

iy-

The report observes that roughly half

(48 of 91) of the strippable deposits are

large enough to support a 250 MMSCFD

synthetic natural gas plant over a 30-year

life assuming 90 percent recovery of the

coal and a plant thermal efficiency of 65

percent.

NGP coal development projects are summa

rized as of March 1976 in Part II of Table

A-l, A-2, and A-3. Surface/subsurface

ownership patterns by deposit are re

flected in Columns 12 and 13. Problems

arising from split ownership of surface

and subsurface estates could well be the

limiting factor in the overall level of

NGP coal development. Stronger state and

federal laws being encouraged to grant

surface owner immunitv from subsurface
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TABLE 1

KNOWN AND ESTIMATED STRIPPABLE COAL RESOURCES OF THE NORTHERN GREAT PLAINS

State

Montana

North Dakota

Wyoming

TOTAL NORTHERN

GREAT PLAINS

Known Strippable

Coal Resources

Billion Tons
lO15

BTU

42.45 684.1

13.92 180.4

22.36 375.1

Estimated Ultimate

Strippable Resources

(Billion Tons)

55-65

25-35

25-35

78.73 1,239.6 105-135

TABLE 2

KNOWN STRIPPABLE COAL RESOURCES OF THE NORTHERN GREAT PLAINS BY RANK

(In Billion Tons)

Coal Rank

(BTU/lb) Montana

North

Dakota

Subbituminous B

(9,500-10,500)

2.24

Subbituminous C

(8,300-9,500)
20.00

Lignite A

(6,300-8,300)
18.71 11.71

Lignite B

(Under 6,300)

1.50 2.21

Wyoming Total

0.14 2.38 (3.0%)

19.19 39.19 (49.8%)

3.03 33.45 (42.5%)

3.71 (4.7%)
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TABLE 3

KNOWN STRIPPABLE COAL RESOURCES OF THE NORTHERN GREAT PLAINS BY SULFUR CONTENT

(In Billions of Tons, Quadrillion BTU)

State

Montana

North Dakota

Wyomi ng

TOTAL NORTHERN

GREAT PLAINS

Pounds of Sulfur Per Million BTU

<0.6 0.6-1.2 >1.2

35.37-586.7

0.36-5.0

19.64-333.9

55.37-925.6

(70.3X-74.7S)

4.20-59.5

6.97-93.4

2.00-30.0

13.17-182.9

(16.7%-14.

2.88-37.9

6.59-81.9

0.72-11.2

10.19-131.0

(13.0%-10.5%)

TABLE 4

KNOWN STRIPPABLE COAL RESOURCES OF THE NORTHERN GREAT PLAINS BY THICKNESS OF MINEABLE BED(S)
(In Billion Tons)

State

Montana

North Dakota

Wyoming

TOTAL NORTHERN GREAT PLAINS

Average Thickness in Feet of Mineable Bed(s)
<10 10-25 25-50 >50

1.83

1.50

0.18

3.51

(4.5%)

19.42

12.42

1.18

33.02

(41.9%)

14.71

14.71

(18.7%)

6,.49

21 .00

27.49

(34.9%)

TABLE 5

KNOWN STRIPPABLE COAL RESOURCES OF THE NORTHERN GREAT PLAINS BY SIZE OF DEPOSIT

Size of Deposit

(Quadrillion BTU) Number of Deposits

Strippable Resource

(Quadrillion BTU)

Percentage of

Total Resource

>50 2 374.0 30.2

25-50 14 455.5 36.7

10-25 14 208.6 16.8

<10 61 201.5 16.3
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TABLE 6

ESTIMATED COAL PRODUCTION CAPACITY IN THE NORTHERN GREAT PLAINS IN 1985

(In Million Tons Per Year)

State

Montana

North Dakota

Wyoming

TOTAL NORTHERN

GREAT PLAINS

Indicated Possible

70

Total

82 152

34 31 65

T6T. JL 258

277 198 475

Current

Contracts

40-45

34

79

153-158

SOURCES: Coal Age, Montana Advisory Council, Wyoming Geological

Survey, and individual corporations.

holders will both restrict new mine open

ings and increase coal prices.

Estimated coal production capacity in

the NGP states in 1985 is presented in

Table 6.

# # # #

PROPOSED LEGISLATION IN THE ROCKY MOUNTAIN REGION

REVIEWED

The 1977 legislatures for the western

coal and oil shale states are currently in

session. Except for off-year budget

sessions, held last year, several of these

states have not met since 1975 to consider

issues pertinent to the development of

coal and oil shale industries. As in

1975, prime concern is being shown for new

or amended severance tax laws. Stringent

plant siting and environmental legislation

is not as prevalent as in previous years.

Table 1 gives a short description of

bills introduced thus far in the Colorado,

Montana, North Dakota, and Wyoming legis

latures. No major bills affecting the

synthetic fuels industry have been intro

duced in the Utah legislature as of this

writing.

The New Mexico legislature is consider

ing increased severance tax measures.

However, the amount of that increase has

not been set. A state tax applicable to

coal development projects on Indian lands

is before the legislature. Also under

consideration in New Mexico, with specific

implication to synthetic fuels, are bills

calling for plant siting procedures. New

Mexico is proposing several forms of well

nead price controls on intrastate natural

gas. Montana and Wyoming are also consider

ing similar controls on gas produced and

3old within those states.

The Colorado legislature is considering

action in two energy related areas

mineral resources severance taxes, and

assistance to communities impacted by

energy development. Of the mineral

severance tax bills only H.B. 1076 has

been scheduled for hearings. This bill

would raise an estimated $10 million per

year statewide. Coal is taxed at 60 cents

per ton, under this bill and oil shale is

taxed at four percent of sale price less

production costs. House bills 1174 and

1181 increase the overall severance taxes

statewide to approximately $20 million per

year.

The North Dakota legislature is seriously

considering placing a 33-1/3 percent

severance tax on coal. As of this writting,
this measure (H.B. 1360) had received

House approval. The current tax, set by
the 1975 session, is 52 cents per ton.

The new tax based on value would replace

the current per ton tax.

FINAL EMARS REGULATIONS ISSUED

In January 1976, the Department of the

Interior issued final federal coal leasing
regulations describing the Energy Minerals

Activity Recommendation System (EMARS) .

These regulations are accompanied by final

surface management regulations and minor

amendments to the coal mining operating
regulations. Final regulations providing
coal exploration licenses are also published.

"Diligent development" and "continued
operation"

regulations were issued in

December 1976. These final regulations

are reproduced from the Federal Register

and presented in the Appendix of this

issue of Synthetic Fuels as follows:

4-42
SYNTHETIC FUELS. MARCH 1977



TABLE 1

ROCKY MOUNTAIN REGION LEGISLATION RELATED TO SYNTHETIC FUELS

COLORADO

House Bills:

HB 1006 Create fund to aid mineral resource development impacted areas

HB 1076 Majority party (Rep.) mineral resource severance tax

HB 1174 Minority party (Dem.) mineral resource severance tax

HB 1181 Minority party (Dem.) mineral resource severance tax

Senate Bills:

SB 167 Establishes Colorado Energy Impact Authority

SB 183 Grants emminent domain to coal slurry pipelines

MONTANA

House Bills:

HB 204 Establishes an Office of Energy and Resources Policy within the Governor's office

HB 250 Appropriates $1,070,000 to the Department of Health to study air quality in the Butte-Anaconda

and Missoula area and the Billings-Colstrip area

Reduces the severance tax on
"Noncompliance"

coal

Revises the Montana Clean Air Act

Extends the Yellowstone River Moratorium

Creates a task force to monitor the Cabin Creek coal development project in Canada

Amends the Montana Major Facility Siting Act by requiring a notice of intent to file under

that act

Amends the Montana Major Facility Siting Act

Establishes a formula to determine maximum fees assessed by the state for preparation of

environmental studies

Provides for a tax on water used in coal gasification facilities

Provides a land reclamation account funded by a portion of the coal severance tax

Amends the Montana Major Facility Siting Act by requiring a one-year notice of intent to file

under the act

Provides tax incentives to produce new intrastate natural gas

Increases the term of reclamation permits from one year to five years

Changes the definition of marketable coal in the Strip Mined Coal Conservation Act from coal

that is economically feasible to mine to coal that is technologically feasible to"mine

Provides for post mining use of reclaimed surfaced mined land

Provides bonding and other amendments under the Montana Open-Cut Mining Act

HB 269

HB 285

HB 310

HB 390

HB 431

HB 441

HB 451

HB 473

HB 531

HB 542

HB 553

HB 558

HB 561

HB 577

HB 588
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HB 593

HB 604

HB 609

HB 661

HB 664

HJR 20

TABLE 1 (cont.)

ROCKY MOUNTAIN REGION LEGISLATION RELATED TO SYNTHETIC FUELS

Amends the Montana Major Facility Siting Act

Relates to reclamation of mined land

Establishes the Major Facilities Siting Task Force

Revises the application, study, and hearing procedures under the Montana Major Facility Siting
Act

Amends the Montana Water Use Act

Requests the U.S. State Department consider transboundary impacts of the Cabin Creek coal

development project in Canada

HJR 31 Requests the Montana Department of Natural Resources and Conservation to conduct a study of

costs and benefits of using Montana water for coal slurry pipelines

HJR 42 Supports the passage of federal strip mine legislation

HJR 48 Establishes a position on the Poplar River coal development project in Canada

Senate Bills:

SB 44 Revises coal severance tax distribution formula

Provides coal impact grants for Indian communities

Sets the severance tax on lignite at the same percentage applied to other types of coal

Deletes required filing fee under the Montana Major Facilities Siting Act

Provides for post-mining use of reclaimed surface mined land

Provides funding for coal research and demonstration projects

Provides for post-mining use of reclaimed surface mined land

Provides for use of unappropriated water

Prohibits coal mining in alluvial valley floors

Provides a credit against the coal severance tax for any similar tax levied by an Indian

tribe on coal produced on a reservation

Amends the Montana Major Facility Siting Act

Amends the Montana Water Use Act

Requests the U.S. Congress to refrain from usurping the authority of the states regarding
regulation of surface mining

SJR 22 Requests the U.S. Congress to deregulate the price of new natural gas

NORTH DAKOTA

House Bills:

HB 1068 Creates Office of Energy Coordination within the Governor's office

HB 1178 Amends surface mine permitting procedures

HB 1227 Amends the North Dakota Energy Conversion and Transmission Facility Siting Act
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SB 295

SB 316
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HB 1360

HB 1387

HB 1397

HB 1490

HB 1513

HB 1517

HB 1584

TABLE 1 (cont.)

ROCKY MOUNTAIN REGION LEGISLATION RELATED TO SYNTHETIC FUELS

Provides for a 33-1/3 percent severance tax on coal

Amends surface mining reclamation laws by exempting areas from mining

Provides surface owner veto power over surface mining

Amends air pollution control regulations

Provides that out of state corporations provide information reaarding land owned by them

within the state

Amends surface mine reclamation regulations

Provides the Public Service Commission authority to set end use priorities on natural gas

Senate Bills:

SB 2094 Provides that the State Water Commission reserve all unappropriated water

SB 2106 Provides for the leasing of state lands

SB 2111 Provides for the leasing of state lands

SB 2123 Provides for the continuance of the coal severance tax

SB 2130 Requires State Water Commission to act on permit applications within one year

SB 2252 Provides that the State Water Commission reserve all unappropriated water

SB 2275 Provides for $10,000 per acre fine for violation of mining reclamation laws

SB 2279 Requires state water Commission to act on permit application within a year

SB 2297 Amends the Morth Dakota Energy Conversion and Transmission Facility-Siting Act

WYOMING

House Bills:

HB 35 Provides protection of stream channels from mining and other activities

Provides that all natural gas produced on state leases be sold intrastate

Sets priorities on natural gas and use in times of shortage

Calls for regulation of the well-head price of intrastate gas

Increases the severance tax on coal, oil shale, and natural gas from four percent to six

percent of value

Places an excise tax on natural gas in the amount of five percent of value

Calls for regulation of the well-head price of intrastate gas

Provides that county zoning resolutions may prevent exploration and mineral extraction

activities

Calls for the repeal of the 1975 Land Use Act

Provides an additional 0.5 percent severance tax on coal for development of renewable energy

sources

HB 170

HB 171

HB 172

HB 181

HB 194

HB 210

HB 221

HB 259

HB 269
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TABLE 1 (cont.)

ROCKY MOUNTAIN REGION LEGISLATION RELATED TO SYNTHETIC FUELS

HB 279 Increases the severance tax on coal an additional 1.5 percent (introduced by Governor

Herschler)

HB 368 Provides that natural gas once dedicated to intrastate sale may not be sold in interstate

markets

HB 369 Provides that county zoning resolutions may prevent exploration and mineral extraction

activities

HB 498 Calls for regulation of the well-head price of intrastate gas

Senate Files:

SF 69 Calls for the regulation of the well-head price of intrastate gas

EMARS Surface-Management Regulations

Diligent development and continued

operation regulations (Federal Register,
December 29, 1976, page 56643)

Amendments to coal mining operating
and surface management regulations

(Federal Register, January 25, 1977,
page 4441)

Surface management regulations (Federal

Register, January 25, 1977, page 4444)

Energy Minerals Activity Recommenda

tion System (Federal Register, Jan

uary 25, 1977, page 4453)

Exploration licenses for federally-

owned coal deposits (Federal Register,

January 25, 1977, page 4457)

The issuance of these regulations essen

tially places the federal coal leasing
program in final form. However, implemen

tation of this program is not expected

before enactment of federal surface

mining legislation. Such legislation is

now pending before the 95th Congress as

House Bill 2 entitled "Surface Mining
Control and Reclamation Act of

1977,"

submitted January 4, 1977. This bill,
referred to the House Committee on Interior

and Insular Affairs, has received wide

support in Congress and among executive

agencies including the expressed support

of Interior Secretary Andrus. H.B. 2 is

expected to receive approval early during
the 1st Session of this Congress. Surface

management and EMARS regulations will

assuredly be revised to conform to federal

surface mine laws.

Final EMARS and Surface Management

regulations reflect changes to the federal

coal leasing program that were required by
the Federal Coal Leasing Amendments Act

of 1975. Many of the changes that have

been made to these regulations were pointed

out in a prior discussion of the Amendments

Act in the September 1976 issue of Synthetic

Fuels , page 4-22. Proposed revisions to

EMARS pursuant to the amendments act were

discussed in the December 1976 issue of

Synthetic Fuels, page 4-1.

These regulations were initially final

ized in May and June 1976, and were repro

duced in the Appendices of the June and

September issues of Synthetic Fuels.

The content and format of the EMARS (43
CFR 3525) and surface management (43 CFR.

3041) regulations have been revised since

that time to clarify the relationship
between these two sets of rules as they
relate to competitive leasing procedures.

Language in Part 3041 relating to leasing
procedures has been removed. Other changes

have been made, including recodification

of some parts, and are explained in

detail in the rulemaking notice.

To ensure that the changes made to the

surface management regulations are under

stood, the rulemaking notice reprints that

entire subpart (3041) as revised. EMARS

regulations are also reprinted in entirety.

Diligent Development - Continued Operation

Final Bureau of Land Management coal

leasing regulations (43 CFR 3500, 3520)

setting forth definitions for diligent

development, continued operation, and

logical mining unit (LMU) reflect revisions
required by the Federal Coal Leasing
Amendments Act of 1975 (passed August 4,
1976). They were initially finalized in

May of 1976.
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Three substantive changes have been made

since the proposed revisions were published

on October 15, 1976:

Definition of "LMU reserves"

has been

redefined to include both federal and

non-federal reserves in the
LMU.*

The

definition no longer excludes estimated

non-federal reserves which will be

mined after the estimated federal

reserves.

Surrender of lease deposits, reducing
LMU reserves, is conditioned upon

federal approval. This condition has

been added to assure against "high
grading"

and to make certain that

deposits which are economically re

coverable are not left in the ground.

Extentions of time within which to

meet diligent development requirements

for leases issued prior to August 4,

1976, are to be considered and granted

pursuant to final diligent development

regulations of May 17, 1976.

In the proposed regulations of October

1976, extensions of time for achieving
diligent development could not be granted

beyond August 4, 1986, or the date on

which lease terms are first adjusted,

which ever is later. This would have

foreshortened the period of possible

extensions.

Coal Exploration Licenses

Final regulations at 43 CRF 3507 describe

the procedure for issuance of exploartion

licenses on federally-owned coal deposits.

The regulations provide for obtaining
hydrologic data during the exploration

program. The provisions of the explora

tion license relating to surface resource

protection, reclamation, and amount and

release of performance bond are to be set

by the BLM in consulation with the USGS

and the surface owner. Performance bond

is not to be less than $5,000. The dura

tion of the license is not to exceed two

years including post-exploration restora

tion activities. Exploration licenses may
not be extended.

The licensee shall furnish to the USGS

Mining Supervisor copies of all data

(including but not limited to, geological,

geophysical, and core drilling analyses)

obtained during exploration. The confi

dentiality of all data submitted to the

USGS shall be maintained until after the

areas have been leased or until such time

as the Mining Supervisor determines that

making the data available to the public

would not damage the competitive position

of the licensee, whichever comes first.

Lands subject to coal exploration licens

ing include:

Lands administered by the Secretary of

the Interior subject to coal leasing
National Forest Service lands or other

lands administered by the Secretary of

Agriculture subject to coal leasing
Conveyed lands for which coal mineral

rights have been retained by the U.S.

No exploration license will be issued

for lands subject to and outstanding

lease. In any event, no license will be

issued until an environmental review of

the proposed exploration plan has been

completed. An environmental statement

pursuant to the National Environmental

Policy Act may be required prior to

approval of the exploration program.

Applications for an exploration license

are to contain an exploration plan which

complies with the requirements of 30 CFR

211.10. Each application is to be accompli

shed with a $250 nonrefunable license fee.

The BLM may issue a call for an expression

of interest for exploration licenses for a

given areas.

A provision of these licensing regulations

that has received much comment and generated

concern among prospective licensees

regards participation of several parties

in the exploration program. The regula

tions state, "Applicants for licenses

shall be required, after approval of the

plan and prior to issuance, to afford

other parties an opportunity, on a pro

rata cost sharing basis, to participate in

the approved exploration
plan."

Coal Lease Exchange Bidding Rights

Proposed BLM regualtions , appearing in

the January 13, 1977, issue of the Federal

Register, page 2706, seek to amend 43 CFR

3520 by the addition of the new subpart

3527. This subpart would provide that a

coal lessee or preference right lease

applicant may in certain circumstances

relinquish, at the request of the Interior

Secretary, the outstanding lease or pre

ferred right to lease in exchange for a

bonus bid credit equal to the "fair market
value"

of the lands relinquished.

The regulations explain that the BLM is

not required by either the Mineral Leasing
Act of 1920 or the Coal Leasing Amendments

Act of 1975 to accept only cash bonus bids

for competitively bid coal leases but that

an exchange of leased lands or a preferred

right to lease, at a value set by the

Secretary, is also acceptable and may be

credited against the bonus bid offered.
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The stated purpose of the regulations is

"to remedy those situations in which due

to newly-identified or newly-established

environmental land or resource values,

operation on an existing or a prefernce

right lease are not regarded as in the

public interest. . .The Department would

invoke these provisions to protect lands

containing unquantifiable resource values

such as proposed widerness designation,
habitat for threatened or endangered

species, or recreational and esthetic

values on land subject to public use,

and to shift the effect of mining opera

tion to lands lacking identifiable, con

flicting resource
values."

Exchange procedures explain that the

Secretary will initiate negotiations for

exchange by notifying the applicant or

lessee that the Department is prepared to

consider issuing exchange bidding rights.

The applicant or lessee may or may not opt

to consider such an exchange. In the

case of an outstanding lease, should the

lessee desire an exchange, the value would

be determined and the exchange negotiated.

In the event a preference right lease

applicant desires to negotiate for ex

change bidding rights, the Secretary is

authorized in lieu of issuing a lease on

the preference right land to establish the

value of the bidding right to be granted

in exchange for relinquishment of the

lease.

The proposed regulations state, "The

exchange right shall be equal to the fair

market value of the leasehold to be re

linquished. By replying to the Secretary's

notice that he is willing to consider an

exchange, the lease applicant or lessee

promises to provide supporting geologic

and economic data that will permit the

Secretary to establish the fair market

value of the relinquished
lease."

The regulations provide for public

hearings after the Secretary has deter

mined the leasehold value, but before

issuance of the certificate of exchange

rights. The regulations explain that "an

exchange right may be used only as payment

pro tanto for the balance due to a success

ful bonus bid in a competitive coal lease

sale.
"

Also proposed is a new subpart 3526

allowing exchange of lands leased for

sodium, phosphate, potash, or sulfur for

lands of comparative value. This proposed

rulemaking is discussed in the Oil Shale

Section of this issue of Synthetic Fuels,

particularly as it applies to nahcolite.

Confidentiality of Coal Resource Data

Interior proposed regulations appearing

in the Federal Register of January 25,

1977, page 44 96 provide for the confiden

tial treatment of mineral resource data

information. These proposed rules address

specifically federal coal resource data as

well as mineral data in general. The new

regulations, when adopted, would be at 43

CFR 2 (Subpart C) .

These regulations provide that coal

resource data obtained by Interior pursuant

to an exploration license will not be made

public until the lands have been leased or

until such time as release of the informa

tion will not harm the competitive position

of the licensee. Fair market value of

federal coal lands, determined by the

Secretary, will not be revealed until the

lands have been leased. Resource data

obtained from commercial sources, not

under contract to the government, and

other federal agencies will be released

after the lands are leased or per the

terms of the agreement through which the

data is obtained.

# # # #

ERDA REEVALUATES COALCON PROJECT

The Energy Research and Development

Administration announced on December 21

that the Coalcon Project Clean Boiler

Fuels from Coal is under reevaluation.

Process design problems coupled with

corporate organization difficulties have

delayed the completion of the Phase I

(preliminary engineering) effort. Union

Carbide completed the disengagement of

Chemico from the Coalcon partnership in

December 1976. Union Carbide and Coalcon

management will, during the next quarter,

present a proposal to ERDA for completion

of Phase I process design. Continuation

of the program on the new schedule will be

contingent upon ERDA's acceptance of the

proposal and Union Carbide's performance

in carrying out the Phase I requirements.

Additional development of Union Carbide's

hydrocarbonization process for the conver

sion of agglomerating coals is required to

allow scale-up to the demonstration size

plant. The significance of the lack of

operating data on agglomerating coals

became apparent during the early design

work. Coalcon has proposed that a pilot-

scale unit be operated prior to continua

tion of Phase II of the demonstration

plant project.

Dr. Phillip C. White, Assistant Administra

tor for Fossil Energy, ERDA, noted the
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status and technology of the Clean Boiler

Fuel Program has been under review since

May 1976. "ERDA believes that any process

to be demonstrated at near commercial

scale should be economically comparable

with other process options. Until further

data and information have been obtained,

the high technology risk and marginal

economics make it unattractive for ERDA to

make any commitment for proceeding with

the demonstration phase beyond the com

pletion of the process
design,"

White

said.

The projected costs for the Coaicon

program have increased substantially since

it began in 1975. The contract provides

for a total of $237 million and ERDA now

estimates a total cost of $440 million in

1976 dollars. Thus far, ERDA has spent

approximately $14 million on the Coalcon

project. Completion of the process

design will bring the total to nearly $20

million. No commitment has been made for

long lead time items of equipment, or

further detailed engineering. Any commit

ment will be determined by the results of

the reevaluation.

# # # #
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FINAL REGULATIONS DEFINING DILIGENT DEVELOPMENT AND CONTINUED OPERATION

Federal Register, December 29, 1976, Page 56643





Title 43 Public Lands: Interior

CHAPTER IIBUREAU OF LAND MAN

AGEMENT, DEPARTMENT OF THE

INTERIOR

PART 3500LEASING OF MINERALS

OTHER THAN OIL AND GAS; GENERAL

PART 3520PREFERENCE RIGHT AND

COMPETITIVE LEASES

Coal Leases; Diligent Development and

Continued Operation

On May 28, 1976, the Department of

the Interior defined, for the first time in

a rulemaking, diligent development and

continued operation of coal leases, 41 FR

21779 (1976). Subsequently, on August 4,

1976, Congress passed the Federal Coal

Leasing Amendments Act, Pub. L. No.

94-377, 90 Stat. 1083. Then, on October

15, 1976, the Department proposed re

vised regulations governing diligent de

velopment and continued operation so

that the regulations would be consistent

with the new Act, 41 FR 45571 (1976).

The Department has received and taken

into consideration numerous comments

on the proposed regulations. Several

changes have been made and the regu

lations are now published as a final rule

making. While the section numbers of

the new regulations correspond to the

old regulations they replace, they will at

a future date be transferred to a new 30

CFR Part 3400 which will be devoted

exclusively to coal.

.

Only three substantive changes have

been made since the regulations were

published as proposed regulations on

October 15, 1976. First, the definition of

LMU reserves, 43 CFR 3500.0-5 (e), has

been redefined to include both estimated

recoverable Federal reserves in the LMU

and estimated recoverable non-Federal

reserves in the LMU. It no longer ex

cludes estimated non-Federal reserves

which will be mined after all the esti

mated Federal reserves. As was pointed

out in several of the comments, this

change is imperative in order to comply

with section 5(b) of the new Act, supra,

90 Stat, at 1086, which requires that any

mining plan for an LMU provide for the

mining of the LMU reserves, whether

Federal or non-Federal, in 40 years. If

non-Federal reserves were excluded from

an LMU, they would, contrary to the

statute, be exempted from the 40-year

production schedule.

Second, while a lessee may still sur

render deposits in a lease and thereby

reduce his LMU reserves, a surrender is

now conditioned upon the approval of

the authorized officer, 43 CFR 3520.2-6

(c) . This condition is added as an assur

ance against "high
grading"

and tomake

certain that deposits which are economi

cally recoverable are not left in the

ground and wasted.

Third, the deadline for achieving dili

gent development on coal leases issued

before August 4, 1976 may, as specified,

be extended, 43 CFR 3520.2-5 (c). In the

proposed regulations, extensions for

achieving diligent development could not

be granted beyond August 4, 1986, or the
date on which lease terms first became

subject to readjustment after August 4,

1976, whichever was later. This change

to allow for longer extensions is to make

certain that lessees who were issued

leases before the new Act continue to be

eligible, if they meet certain qualifica

tions, for the same extensions as were

allowed in the Department's first regula

tory definition of diligent development

on May 28, 1976. Otherwise, the effect of
these regulations would be to foreshorten

the period of possible extensions.

The Department has made several

changes and additions to the regulations

so that they reiterate provisions in the

new Act. For example, 43 CFR 3503.3-2

(b) (1) now specifies that the Mining
Supervisor will give a notice six months

in advance if he elects to cease to accept

advance royalties in lieu of continued

operation, and 43 CFR 3523.2-l(b) (1)

(iii) now indicates that upon cancellation

or relinquishment of a lease any deferred

bonus payments shall be immediately
payable.

Several sections have been reorganized

and simplified. The definition of diligent

development, 43 CFR 3500.0-5 (f), has

been shortened so that there is a distinc

tion drawn only between leases issued

before and after August 4, 1976; the date

of readjustment is not a factor. The

paragraphs applicable to extensions for

meeting the diligent development re

quirement (previously proposed as 43

CFR 3500.0-5 (f) (2) (1) and (ID) have

been transferred to 43 CFR 3520.2-5

which is the operative section on diligent

development. We believe that these

changes will eliminate much of the con

fusion expressed in the comments about

the diligent development requirement.

As a result of another reorganization,,

all conditions for paying advance royal-3

ties now appear under 43 CFR 3503.3-2^
(b)(1). As proposed, several

advance-

royalty provisions appeared in 43 CFR|
3522.2-1 (b). i

The regulations might be better un

derstood if several points made in the-i

comments were specifically addressed. i

First, it was suggested that the Depart

ment has no authority to designate sin- j
gle leases as logical mining units. It isj
the Department's position that section j
5(b) of the new Act, supra, 90 Stat, at I

1086, authorizes such designations by the

words "lal logical mining unit may con

sist of one or more Federal leaseholds,

and may include intervening or adja

cent lands in which the United States

does not own the coal
resources."

While

there is a requirement in section 5(b) to

hold a public hearing before establishing
a logical mining unit, that requirement

applies only to units established by the

consolidation of several leases or tracts.

Second, it was suggested that since the

new Act, by limiting advance royalty

payments to ten years per lease, under

cut the Department's efforts of May 28,

1976 to induce production through an ad

vance royalty program, the Department

should explore alternative financial in

ducements. Two alternatives proposed

were a special rental program and a

higher production rate for meeting the

continued operation requirement. The

special rental program has been found to

be infeasible. It was suggested that the

Department in essence rename its ad

vance royalty program of May 28, 1976 a

rental program. While the Department

would appear to have the authority under

section 6 of the new Act, supra, 90 Stat, at

1087, to institute a special rental pro

gram, the effectiveness of the program

would hinge on the authority to allow

credits of rental payments against roy

alties. However, the legislative history

indicates that the previous authority to

allow such credits was removed. "ITlhis

section [6] eliminates a provision of cur

rent law which permits the credit of rent

als against
royalties,"

H.R. Rep. No. 84-

681, 94th Cong., 1st Sess. 24 (1975) . Con

sequently, the Department has no au

thority to allow the crediting of rental

payments against royalties.

The Department also decided against

requiring a higher production rate of two

or three percent in the definition of con

tinued operation. As the regulations now

require, the mining plan for a logical

mining unit must provide for a 40-year

production schedule. The continued op

eration requirement, on the other hand,

requires the production of 1 percent of

the reserves each year, a production rate

that will generally be less than the one

specified in the mining plan. The De

partment views this difference in rates

as providing a helpful margin in admin

istering these regulations. If the lessee

produces less than the rate specified in

the mining plan, the Department may

cancel the lease for failure to comply

with the plan; however, if the lessee fails

to produce one percent annually, the De

partment's discretion to decide against

cancellation would be substantially lim

ited as set forth in 43 CFR 3523.2-1 (b)

(l)(i). This ability to elect whether or

not to cancel a lease if annual produc

tion is between 1 percent and the higher

rate specified in the mining plan pro

vides the Department with leverage to

pressure those in arrears to increase pro

duction and to cancel leases when there

is not a good faith effort to comply with

the minine plan.

Therefore, under the authority granted

under section 32 of the Mineral Leasing
Act 30 U.S.C. 189, 43 CFR Parts 3500 and

3520 are hereby amended, effective im

mediately, as follows:

1. Paragraphs (d), (e), (f), and (g) of

43 CFR 3500.0-5 are hereby revised as

follows :
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3300.0-5 Definitions.
~

* * *

(d) Logical Mining Unit (LMU). A

Logical Mining Unit or LMU is an area

of coal land that can be developed and

mined in an efficient, economical, and

orderly manner with due regard to the

conservation of coal reserves and other

resources. An LMU may consist of one or

more Federal leaseholds, and may in

clude intervening or adjacent non-

Federal lands, but all lands in an LMU

must be contiguous, under the effective

control of a single operator, and capable

of being developed and operated as a

unified operation with complete extrac

tion of the LMU reserves within 40 years

from the first approval of a mining plan

for that LMU. For purposes of this para

graph (d)
"contiguous"

shall mean hav

ing at least one point in common. No

LMU approved after August 4, 1976, shall

exceed 25,000 acres, including both Fed

eral and non-Federal coal deposits.

(e) Logical Mining Unit (LMU) Re

serves. LMU Reserves are defined as be

ing equal to the sum of (1) estimated

recoverable reserves under Federal lease

in the LMU, and (2) estimated non-Fed

eral recoverable reserves in the LMU. The

LMU reserves associated with a Federal

lease are the LMU reserves estimated as

of the effective date of the LMU, of which

that lease is a part, except that the LMU

reserves under,both paragraphs (e) (1)

and (2) of this section may be adjusted

by the Mining Supervisor whenever he

approves a modification of the LMU

boundaries, whenever the lessee sur

renders deposits subject to the LMU, or

whenever significant new information

becomes available about the amount of

such reserves, including the time at

which a mining plan is approved.

(f) Diligent Development. (1) Diligent

development of any Federal coal lease

issued after August 4. 1976, means the

timely preparation for and initiation of

production of coal from the LMU of

which the lease is a part so that coal Is

actually produced in commercial quan

tities by the end of the tenth year from

the effective date of the lease. For the

purpose of this subparagraph (1), com

mercial quantities means one percent of

the LMU reserves.

(2) Diligent development of any coal

lease which was issued before August 4,
1976. means the timely preparation for

and initiation of production of coal from

the LMU so that coal is actually produced

in commercial quantities before June 1,

1986, except that the period of time dur

ing which production of coal in commer

cial quantities must be achieved may be

extended as provided in 43 CFR 3520.2-5.

For the purpose of this subparagraph

(2), commercial quantities means one-

fortieth of the LMU reserves.

(g) Continued Operation. Continued

operation means the production of coal

in the amount of one percent of the LMU

reserves for each of the first two years1

following the achievement of diligent de

velopment, and an average amount of

one percent of the LMU reserves associ

ated with the lease thereafter. The an

nual average amount shall be computed

on a three year basis, and the three-year

period for which the average shall be

computed shall consist of the year in

question and the two preceding years.

(2) 43 CFR 3508.3-2 (b) (1) is amended

by the addition of the following:.

3503.32 General statement on royal

ties.

(b)
*

(1) The Mining Supervisor shall have

discretion, upon the request of the lessee,
to authorize the payment of an advance

royalty in lieu of continued .operation for

any particular year. The advance royalty

for each leas* shall be based on a percent

of thevalue of aminimum number of tons

of coal, and the percent shall not be less

than the percent prescribed in that lease

for the production royalty. For any lease

issued after August 4, 1976, the minimum

number of tons shall be determined on a

schedule sufficient to exhaust the leased

reserves in 40 years from the date of

approval of the mining plan for the LMU

of which the lease is a part; for any lease

issued before August 4, 1976, the mini

mum number of tons shall be determined

on a schedule sufficient to exhaust the

leased reserves in 40 years from June 1,
1976. Advance royalties shall not be paid

for more than ten years in all during the

life of any lease, including the life of the

lease after readjustment. No payment of

an advance royalty during the first 20

years of a lease may be used as a credit

against production royalty due after the

20th year of that lease. The Mining Sup
ervisor may, upon notifying the lessee six

months in advance, cease to accept ad

vance royalties in lieu of the requirement

of continued operation.

3. 43 CFR 3520.2-1 is. amended by the

addition of the following :

3520.21 Duration of leases.

*

(a)
* *

.

(3) Coal. A coal lease shall be for a

period of 20 years and as long thereafter

as coal is produced annually in commer

cial quantities from that lease or the

LMU of which it is a part. As the term

"commercial
quantities"

is used in this

subparagraph (3) it means quantities of

coal sufficient to meet the requirements

for continued operation under 3500.0-5

(g) of this chapter.

4. 43 CFR 3520.2-5 is amended to read

as follows :

3520.2-5 Coal : Diligent development
and continued operation.

(a) Section 7 of the Mineral Leasing
Act (30 U.S.C. 207) provides that each

coal lease shall require (1) diligent de

velopment, and (2) either continued op
eration or in lieu thereof, when the Sec

retary determines that the public interest
will be served, payment of an advance

royalty. The Secretary has determined
that the public interest will be served by
authorizing

the- Mining Supervisor to
permit payment of an advance royalty in
lieu of continued operation for any par
ticular year. Provisions for advanced
royalties are described in 3503.3-2 (b)
( 1 ) of this chapter.

(b) Each coal lease shall be subject to
the requirements of diligent development
and continued operation and shall re

main subject to the requirement of con

tinued operation except when operations

under the lease are interrupted by
strikes, the elements or casualties not

attributable to the lessee.

(c) In the case of coal leases issued
before August 4, 1976, the ten-year pe

riod by the end of which diligent devel
opment must have been achieved may be

increased as follows :

(1) Upon application of the lessee, the
ten-year period shall be extended by an
amount of time equal to the period dur

ing which diligent development is in the

opinion of the Secretary, significantly

impaired by (i) a strike, the elements, or

casualties not attributable to the lessee,
(ii) an administrative delay in the De

partment which is not caused by the

lessee's action, or (iii) extraordinary cir

cumstances not attributable to the lessee

and not foreseeable by a reasonably pru

dent operator. In the determination of

whether any of the conditions listed in

subdivisions (i), (ii) and (iii) of this sub

division occurred and whether one or

more of those conditions did in fact sig

nificantly impair diligent development,

the Secretary's finding shall be final. The

Secretary shall, however, not find to be

an extraordinary circumstance under

(iii) any condition arising out of nor

mally foreseeable business risks such as:

fluctuations in prices, sales, or costs, In

cluding foreseeable costs of compliance

with requirements for environmental

protection; commonly experienced de

lays in delivery of supplies or equipment;
or inability to obtain sufficient sales.

(2) Upon application of the lessee, the

Secretary may grant one extension, not

exceeding five years, of the ten-year

period when the lessee shows to the satis

faction of the Secretary that diligent de

velopment cannot be achieved within the

ten-year period because of (i) time

needed to complete development of ad

vanced. technology t:.g., in situ, gasifica

tion or liquefaction processes; (ii) the

large magnitude of the project (ordi

narily large magnitude means a mine in

which the production in the first year

after the end of the extended period for

diligent development is expected to be

at least two million tons if an under

ground mining operation or five million

tons if a surface mining operation) ; or
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(iii) a contract or Its equivalent which

is a firm commitment for the sale or

use of the first one-fortieth of the LMU

reserves after the ten-year period. Irre

spective of the reason for granting an

extension, the lessee must produce the

first one-fortieth of the LMU reserves

before the end of the extension.

(d) At the time when the Secretary
grants an extension under paragraphs

(b) and (c) of this section, he shall

notify the lessee of the revised date by
which he must produce coal in commer

cial quantities.

5. 43 CFR Subpart 3520 is amended by

adding the following:

3520.26 Coal: Logical mining unit.

(a) Establishment and modification of

logical mining units. Every Federal coal

lease will automatically be considered by
itself an LMU as of the effective date of

the lease or June 1, 1976, whichever is

later, and may later be included in an

LMU with other Federal coal leases or

with interests in non-Federal coal depos

its, or both. An LMU eontaining any in

terest other than a single Federal lease

wiH beoome effective only at the direction

of the Mining Supervisor or upon its

approval by the Mining Supervisor when

it is requested by the lessee; the Mining
Supervisor shall not direct or approve

the establishment of such an LMU unless

he has determined that the maximum

economic recovery of all Federal deposits

In the LMU will be served thereby. The

boundaries of an LMU may later be

changed either upon application by the

lessee and with the approval of the Min

ing Supervisor after consultation with

the authorized officer or by direction of

theMining Supervisor after consultation

with the authorized officer.

(b) Amendment of lease terms. When

a Federal coal lease is included in an

LMU with other Federal coal leases or

with interests in non-Federal coal de

posits, the terms and conditions of the

lease will be amended so that they are

not inconsistent with the requirements

imposed on that LMU of which it has

become a part. In particular, diligent

development, continued operation, and

production in commercial quantities any

where within the LMU, with respect to

either Federal or non-Federal coal de

posits, shall be deemed to have occurred

on each Federal lease in the LMU. The

rental and royalty payments on all Fed

eral leases in an LMU shall be combined

and advanced royalties paid on any Fed

eral lease in that LMU may, at the re

quest of the operator of the LMU, be

credited against those combined royal

ties.

(c) Computation of LMU reserves. The

lessee may, upon approval of the author

ized officer, surrender his rights to any

deposits, and, if he does so, the LMU re

serves shall be adjusted. When the Min

ing Supervisor ls determining the LMU

reserves, he shall consult the lessee ais to

any deposits (such as deposits in specified
strata) subject to his lease which the
lessee does not intend to mine and the
rights to which the lessee is prepared to
surrender in order to decrease the LMU

reserves upon which the requirements of
diligent development, continued opera

tion, and production in commercial

quantities will be based.

6. 43 CFR 3522.2-1 is amended to read
as follows:

3522.21 Terms and conditions.

(a) Potassium and phosphate. The
terms and conditions of potassium and

phosphate leases are subject to readjust
ment at the end of each 20-year period

succeeding the effective date of the lease
unless otherwise provided by law at the
time of the expiration of such periods.

Before the expiration of each 20-year pe

riod, whenever feasible, the lessee will be
notified of the proposed readjustment of

terms or notified that no readjustment is
to be made. Within 30 days after receipt

,

of the notice, unless the lessee files his
'

objection to the proposed readjusted

terms, or the lessee files a relinquish

ment of the lease, he will be deemed to

have agreed to such readjusted terms.

(b) Coal. All coal leases will be sub

ject to readjustment at the end of the
first 20-year period following the issuance
of the lease and at the end of each ten-

year period thereafter. Before the expir
ation of the initial 20-year period or any

succeeding 10-year period thereafter, the
authorized officer shall if it is feasible,
notify the lessee of any proposed read

justment of terms and conditions or that
no readjustment will be made. Unless the

lessee within 30 days after receipt of no

tice of any proposed readjustment from
the authorized officer files either an ob

jection to the proposed readjustment or

a relinquishment of his lease, he will be

deemed to have agreed to the readjusted
terms. If the date on which a coal lease

became liable for readjustment of terms
and conditions occurred before August 4,
1976, but the authorized officer prior to

that date neither readjusted the terms

and conditions nor informed the lessee
that no readjustment .would bemade, the
terms and conditions of that lease shall
be readjusted to conform to the require- -

ments of the Federal Coal Leasing
Amendments Act of 1975.

7. 43 CFR 3523.2-1 (b)(1) is amended

by the insertion of
"(i)"

after the word
"Coal"

and by adding the following sub
divisions (ii) and (iii) :

3523.21 Judicial proceedings.

*

(b)

(1)

(ii) Any coal lease issued or readjusted

on or after August 4, 1976, on which the

lessee does not meet diligent develop
ment requirements shall be terminated.

Any other coal lease on which the lessee

does not meet .liligent development re

quirements will !. e subject to cancellation

In whole or In part. Any coal lease on

which the lessee does not meet either

continued operation or advance royalty

requirements will be subject to cancella

tion in whole or in part. In deciding
whether to cancel a lease under the two

preceding sentences, the Secretary will

not consider adverse circumstances

which arise out of: (A) normally fore

seeable cost of compliance with require

ments for environmental protection;

(B) commonly experienced delays in de

livery of supplies or equipment; or (C)

inability to obtain sufficient sales. The

requirements as to notice included in

subdivision (i) of this subparagraph are

applicable to cancellations under this

subdivision (ii) also.

(iii) Should a lease be cancelled or re

linquished for any reason, all deferred

bonus payments shall be immediately
payable and all rentals and royalties, in

cluding advance royalties already paid

or due, will be forfeited to the United

States.

Dated; December 22, 1976.

Thomas S. Kleppe,

Secretary of the Interior.

(FR Doc.76-38174 FUed 12-28-76:8:45 am]
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FINAL AMENDMENTS TO COAL MINING OPERATING AND

SURFACE MANAGEMENT REGULATIONS

Federal Register, January 25, 1977, Page 4441





Title 30 Mineral Resources
.

CHAPTER IIGEOLOGICAL SURVEY,
DEPARTMENT OF THE INTERIOR

PART 211COAL MINING

OPERATING REGULATIONS

Surface Management; Final Regulations

On December 6, 1976, the Department

of the Interior proposed several changes

In the regulations contained in 30 CFR

Part 211 as part of its efforts to comply

with the requirements of the Federal

Coal Leasing Amendments Act of 1975,

90 Stat. 1083. The proposed changeswere

published in 41 FR 53360 (1976). This

rulemaking adopts final changes based

on that proposed rulemaking. The

changes from the original proposal are

explained in a related rulemaking that

amends Title 43 CFR. That rulemaking is

published today in the Federal Register

at page 4442. This rulemaking notice

also contains several changes in the reg

ulations in 30 CFR Part 211 that, were

not previously proposed. The changes are

minor and are made to clarify existing

requirements or to conform the language

of minor provisions of the regulations to

the intent of the drafters. The Depart

ment believes it is unnecessary to pub

lish these changes as proposed rulemak

ing because they are minor, do not

change existing right or impose new re

quirements. Comments on these latter

changes may be directed to the Director,
U.S. Geological Survey, The National

Center, Reston, Virginia, 22092. Appro

priate action will be taken on any com

ments.

Under the authority granted to the

Secretary of the Interior, Title 30 CFR

Part 211 is amended to read as follows:

211.1 [Amended]

1. The thirteenth line of 30 CFR 211.1

(b) ls amended by the insertion of "eco
nomic"

between
"maximum"

and "re
covery."

211.2 [Amended]

2. 30 CFR 211.2(r) is amended as fol

lows:

(r) Lessee means any person or per

sons, partnership, association, corpora

tion, public body, or governmental entity
to whom a coal lease is issued, subject
to the regulations in this Part, or an

assignee of such a lease under an ap

proved assignment.

3. 30 CFR 211.2(s) is amended by the
substitution of a comma for the period

at the end and the addition of the fol

lowing: "or any person, association, cor

poration, public body, or governmental

entity to whom an exploration license

is issued pursuant to section 201(b) of

Title 30 of the United States
Code."

211.10 [Amended]

4. The first sentence in 30 CFR 211.-

J0(a) (1) is amended to read as follows:

(a) General. (1) Before conducting

any operation on leased, permitted, or

licensed land other than casual use, the

operator shall submit to the Mining
Supervisor, and obtain his approval of

an exploration or mining plan; on any

lease issued or readjusted after August

4, 1976, the first mining plan shall be

submitted to the Mining Supervisor not

later than three years after the effective

date of the lease or three years after the

date of readjustment, whichever is later.

5. 30 CFR 211.10(c) (6) is amended to

read as follows:

(ii) The method of mining, including

mining sequence and proposed produc

tion rate; the plan for any lease issued

or readjusted after August 4, 1976, must

provide for the mining of all the reserves

of the logical mining unit of which the

lease Is a part in a period of not more

than forty years; that period shall begin

on the date of approval of the first min

ing plan for that logical mining unit.

6. 30 CFR 211.10(d)(1) is amended

.by adding a sentence after the last sen

tence of that paragraph which says:

"Where the land involved in the mining

plan is under the surface jurisdiction of

an agency other than the Department of

. the Interior, that other agency must con

sent to the terms of the approval of the

mining
plan."

211.40 [Amended]

7. Title 30 CFR 211.40(a) (12) is

amended by adding a new subsection (iii)

. to read as follows :

(iii) For the purpose of paragraph (a)

(12(i) hereof, "access
roads"

shall not in

clude temporary roads constructed with

in a working pit for the purpose of use

by equipment and personnel for access

to the coal beingmined.

211.5 [Amended]

8. Title 30 CFR 211.5(c) (1) (i) is

amended to read as follows:

<i) Approval of a new mining plan,

or any major modifii ation thereof, and

approval of any modification to a pre

viously approved mining or exploration

plan which contains a request for a vari

ance pursuant to 211.74 hereof.

Dated: January 19, 1977.

Thomas S.Kleppe,

Secretary of the Interior. ;

fFR Doc.77-2257 Filed l-24-77;8:45 amj

Title 43 Public Lands: Interior

CHAPTER IIBUREAU OF LAND MANAGE

MENT, DEPARTMENT OF THE INTERIOR

SUBCHAPTER CMINERALS MANAGEMENT

(3000)

PART 3040ENVIRONMENTAL AND

SAFETY

Subpart 3041 Surface Management

This rulemaking adopts as final two

conforming changes to Title 43 CFR Sub

part 3040. The first of the changes is

directly related to actions that the De

partment of the Interior has taken under

30 CFR 211.75(a). Under that section.
the Department may, under certain cir

cumstances adopt the requirements of

a state's reclamation law as Federal. The

Department has taken this action in

Wyoming, 41 FR 53793, and proposed to

do so in Montana, 41 FR 39036. The

amendment made in this rulemaking

codifies the Department's stated position

that the reauirements of 43 CFR subpart

3041 are effected by adoption of State

law as Federal law. The second amend

ment in this rulemaking clarifies that

the definition of access roads in 43 CFR

8 3041.2-2 (f) (12) does not include tem

porary roads in the mining pit. The De

partment has already made a similar

amendment to the reauirement on this

point in 30 CFR 211.40(a) (12) . The De

partment has not published either of

these regulations as proDOsed rulemaking
because it has concluded that publication

as a oroposed rule is unnecessary because

of the minor nature of these changes.

Comments on these changes mav be filed

with the Director. Bureau of Land Man

agement, (210). Washington, D.C. 20240.
and the Department will take appro

priate action on any comments.

Under the authority granted to the

Secretary of the Interior, Subpart 3041
of Title 43 CFR is amended to read as

follows:

1. Title 43 CFR 3041.2-2 (f) is amend

ed by adding after
"subpart"

and before

":", the following, "except as otherwise
provided by the action of the Secretary
under 30 CFR 211.75(a)

2. Title 43 CFR 3041.2-2(f) (12), is

amended by adding a new paragraph (f)

(12) (iii), as follows:

3041.2-2 Obligations and standards of
performance.

(f)

(12) *

(iii) For the purpose of paragraph

(f) (12) (i) of this section, "access
roads"

shall not include temporary roads con

structedwithin a working pit for the pur

pose of use by equipment and personnel

for access to the coal being mined.

Dated: January 19, 1977.

Thomas S. Kleppe,

Secretary,
Department of the Interior.

|FR Doc.77-2259 Filed 1-24-77;8:45 am]
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Federal Register, January 25, 1977
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COMPETITIVE COAL"'LEASING SURFACE

MINING REGULATIONS: COAL

Final Regulations

This rulemaking notice discusses and

adopts as final rules proposals that were

made in three separate rulemaking

notices: (1) proposed revisions to the

Energy Minerals Activity Recommenda

tion System (EMARS), 41 FR 47258;
proposed revisions to miscellaneous regu

lations, 41 FR 48124; and proposed re

visions to surfacemanagement coal min

ing operating regulations, 41 FR 53360.

Each of these proposals was made to en

sure that the Department of the Interi

or's coal leasing and management regu

lations conformed to the requirements of

the Federal Coal Leasing Amendments

Act of 1975 (FCLAA). 90 Stat. 1083, Be

cause these three sets of proposed regu

lations are closely related, the Depart

ment is publishing the final rulemaking

for each in this consolidated proceeding.

The Department has fully considered

all of the comments that were received

during the comment periods for these

regulations, and has considered to the

extent possible comments received after

that time. This notice discusses those

comments that the Department feels are

of the greatest public interest. The De

partment has made several changes in

the proposed regulations in response to

the comments that were received. The

notice discusses most of these important

changes. These changes have also forced

the Department to renumber the pro

posed regulations. Consequently, the sec

tion numbers in this rulemaking may not

correspond to those in the proposals.

Discussion of Changes and Comments

1. Confusion Over the Relationship
Between EMARS and the Surface Man

agement Regulations in 43 CFR Part

3040. Although the Department intended

that EMARS should contain the major

set of requirements for competitive coal

leasing, the regulations in 43 CFR Part

3040 also have contained language that is

related to leasing procedures. The final

rulemaking clarifies the role of both sets

of regulations by removing all leasing as
pects of Part 3040 and, where necessary,

placing the appropriate language in the

EMARS subpart, 3525. Part 3040 retains

its intended function of establishing
standards and procedures for the surface

management of future and existing fed

eral coal leases. To ensure that the

changes made in Part 3040 are under

stood, this rulemaking notice reprints

that "entire subpart as revised. The

changes made in Part 3040 are not sub

stantive changes and do not affect or

change the standards or procedures that
will be used. Although this revision of

Part 3040 w; a not included in the earlier

proposals, the Department has concluded
that it is urn.ecessary to publish them as

proposed rUemaking because they make

no changes in the prior standards and

are essentially a recodification of the

existing regulations. The public is en

couraged to bring to the attention of the

Department any deficiencies in the

changes. If further amendments are re

quired, the Department will make the

necessary changes at an appropriate

time.

The major change in subpart 3041 is

the removal of the section on lease ap
plications. The EMARS regulations, in

section 3525.9, now list the exclusive re

quirements for coal lease applications. A

person who wishes to file an application

for a competitive coal lease will have to

comply with this section. The applica

tion procedures in other parts of 43, CFR
Part 3500. such as 3521.2-2, do not ap
ply to competitive coal leasing. The pro

cedures in subpart 3525 do apply. The re

vised application procedures also make

explicit what was implicit in previous

regulations: the Department will only
accept competitive lease applications for

short-term competitive lease sales. Sec

tion 3525 of the final regulations restates

the short-term leasing criteria that the

Department adopted in May 1973, and
that Secretary Kleppe reaffirmed his

policy statement in January 1976. The

criteria require that the coal to be leased

will be used to maintain an existing
operation or be used as a reserve for pro

duction in the near future for a new

mine. Under the second standard, opera

tion must be scheduled to commence

within 3 years, and delivery of the

coal must be expected to commence in 5

years. Short-term leases will be issued in

compliance with all of the EMARS pro

cedures except for nominations and the

coal lease schedule. Except for those

situations, the Department, under

EMARS, will rely on nominations (and

competitive coal lease applications on

file) to indicate the need for additional

coal leasing. To help ensure that nomi

nations will be requested with sufficient

frequency, the final regulations specifi

cally authorize any person to ask for a

call for nominations. This request is in

formational only, and does not trigger

any Bureau action.

One other change was made in the

regulations in Part 3040. Existing 3040

regulations refer to "leases, permits or
licenses."

Since Congress repealed the

Department's authority to issue pros

pecting permits,
the"

references

throughout that part to permits have

been deleted. (The references in Part

211 have been retained since they deal

with matters.)

2. Clarification of EIS Requirements.

One comment requested the Department

to clarify whether under EMARS, the

Department would prepare an EIS on

both a coal lease and a mining plan. The

Department has been preparing impact

statements when it proposes to approve

mining plans that will significantly af

fect the environment. However, all of

the mining plans to date cover leases for

which no EIS was done prior to lease

issuance. Where the Department has

prepared an impact statement prior to

lease issuance, it does not expect it will

have to do a second statement at the

mine plan sta-ge since the impacts of

mining will have been adequately con

sidered in the leasing EIS.

3. Special Leasing Opportunities. The

preamble to the draft regulations stated

that the Department would choose a

reasonable number of tracts for special

leasing opportunities on an ad hoc basis.

Comments on this proposal were gener

ally favorable, and the final regulations

retain this flexibility. The proposed reg

ulations had a requirement that the De

partment would hold a special leasing

opportunity sale only if a public body

nominated tracts in a state. Because

the Department wishes to promote this

anti-monopoly aspect of EMARS sys

tem, the nomination requirement has

been eliminated. The Department will

consider timely post-nomination re

quests for special leasing opportunities

to the extent that it is feasible. The De

partment urges public bodies to partici

pate extensively in the nomination proc

ess since it is the major way the Depart

ment receives information on the need

for federal coal leasing.

Several comments inquired whether a

public body which has or will engage in

a joint venture with a private company

qualifies for the special leasing oppor

tunity. Each situation will require sep

arate analysis. In general, arrange

ments of that type will be satisfactory

if there is no attempt to circumvent the

obligation to use the federal coal for the

benefit of the members of the public

body. For example, a public body would

not be disqualified from participating in

a special leasing opportunity if it intend
ed to burn the coal from a federal lease

in a plant controlled by a private corpo

ration if the power delivered to the pub

lic body was essentially equivalent to the
coal it supplied to the power plant.

A comment by a coal association sug

gests that where both public bodies and

others nominate a tract, public bodies

should have to bid against private bodies

and that "[tlhe special leasing oppor

tunity would derive from the fact that

if a public body were willing to pay

more than the highest bid made by a

private company, the public entity would

be allowed to lease the
tract."

This sug

gestion would negate totally the leasing
preference granted in the Act and has

been rejected. Some of the comments

suggested that the definition of public

bodies proposed in 43 CFR 3500.0-5 was

too broad, others that it was too narrow.

The Department has reviewed the legis

lative history of the Act and has con

cluded that although the term "public
bodies"

was directed primarily at rural

electric cooperatives and other con

sumer-controlled utilities, it is broad

enough to encompass a broad range of

non-profit organizations. The final reg-
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ulations have been amended by adding

general language to include organiza

tions similar to the ones actually named

in section 3500.0-5.

Finally, one comment expressed con

cern whether public bodies could bid in

regular lease sales. The clear answer to

that question is that they may bid in

both special and regular sales.

4. Disqualification of Holder of Federal

Leases for 10 Years. Section 3525. 3, as

proposed, codifies the requirement in the

FCLAA that disqualifies certain holders

of federal coal leases from participating

in competitive lease sales. One comment

correctly noted that the proposed regu

lation omitted the statutory exception

for operations that are interrupted by

strikes, the elements or casualties not

attributable to the lessee, or where ad

vance royalities are being paid. The final

regulations correct this omission, and re

number the proposed section as 3525.4.

5. Attorney General Consultation. Sev

eral comments suggested that due process

and the FCLAA required theDepartment

to hold a hearing prior .to rejecting a

coal lease on the basis of a determination

by the Attorney General that the lease

issuance would create a situation incon

sistent with the anti-trust laws. The De

partment does not agree and has not

changed this requirement. The purpose

of the hearing requirement in section 15

of the FCLAA is to establish the proce

dures that will permit the Secretary to

issue a lease despite an adverse recom

mendation by the Attorney General. The

Secretary is not required to hold a hear

ing prior to rejecting a bid, in this and

other situations, because the bidders do

not have the type of Interest protected

by the due process clause of the Consti

tution. Also, the Departments of Interior

and Justice are still determining what

information a bidder must submit, and

consequently, the regulations remain

general on that point. The regulations

have been changed in one respect. The

proposed regulation stated that the Sec

retary could not act until 30 days after

he requested the advice of the Attorney

General, but did not state whether the

Attorney General's failure to respond on

time permitted the Secretary to issue the

lease. The final regulations state that the

Secretary may proceed with the issuance

of a lease if the Attorney General does

not respond to the request for an opinion

in 30 days. Finally, the regulations clari

fy that the Department may offer a lease

to the second high bidder if. for any

reason, the high bidder is unable to re

ceive the lease.

6. Deferment of Bonus Payment. Sev

eral of the comments suggested that the

Department should defer the bonus pay
ments for a 10-year period. The Depart

ment has decided to retain the 5-year

schedule, as proposed, because it feels it
,

is a good balance between the need to
*

promote competition by reducing front-

end costs and the need to have sufficient

holding costs to deter speculative hold

ings of leases. However, the final rules

contain one change from the rule pro

posed on deferred payment sales. The

proposed rule stated that at least 50 per

cent of alj sales would be on a deferred

payment basis.. To maximize the oppor

tunity of small businesses to compete for

federal coal leases, section 3525.7 of the

final regulations requires that all com

petitive lease sales be on a deferred pay

ment basis.

7. Confidentiality of Information.

Some of the comments requested that the
Department-

omit the language in the

proposed section 3525.10(f). and substi

tute the language in section 3520.1-2 (f)

of the regulations adopted on June 1,

1976. 41 FR 22053. Both sections state

how information submitted under the

EMARS will be treated under the Free

dom of Information Act. The farmer sec

tion merely- states that the Department

will treat information in accordance

with the Freedom of Information Act.

The latter section states which specific

type of information will be withheld

from disclosure. The final regulations,

section 3525.8(f), retain the language in

the October 28, 1976 proposal. There are

two reasons for this decision. First, the

Department is currently preparing and

will publish shortly extensive Freedom of

Information regulations for mineral in

formation. These regulations, if adopted,

would permit the Department to adjudi

cate whether information is subject to

disclosure at the time of its submission.

Second, the Department's authority to

withhold the information specified in the

June 1, 1976, regulations has been chal

lenged in a Freedom of Information suit

which is currently pending before the

Department. For both of these reason's,

the Department prefers to leave its reg

ulations in a general format.

8. Limitation of Overriding Royalties.

One comment suggested that the De

partment institute limitations on over

riding royalties to limit speculation in

federal coal leases. The Department has

regulations on this topic that are found

in 43 CFR 3503.3-2<c) (3) (i) . If the De

partment determines that the limitations

in this section are inadequate to prevent

speculation in federal coal leases, it may

reduce the limits in the section. The final

rulemaking does not change the require

ments of the existing regulations.

9. Land-use Plans. Several comments

requested additional clarification of the

requirements for a land-use plan. Some

of the comments also suggested that the

Department's Management Framework

Plans were not plans which complied

with the requirements of the Federal Coal

Leasing Amendments Act. The Depart

ment has taken steps in these final regu

lations to clarify what minimum require

ments are necessary to have an adequate

land-use plan. The Federal Coal Leasing

Amendments Act does not explain what

is meant by the term "comprehensive

land-use
plans."

Language in the legisla

tive history of the Act suggests that the

definition of a comprehensive land-use
plan should be taken from what was

eventually passed as the Federal Land

Policy and Management Act of 1976, 90

Stat. 2743, S. Rep. No. 94-296, 94th Cong.,
1st Sess. 14 (1975). The Department is

required by that Act to use a land-use

planning system that conforms to its re

quirements. Since the Department will

use the same planning system for coal .

leasing as well as other activities, the
Department"

has included in the EMARS

regulations a list of the planning system

requirements of the Federal Land Policy
andManagement Act. These are included

in section 3525 of the final regulations.

The Department reiterates its conclu

sion that the Department's existing plan

ning processes meet the requirements of

both the Federal Coal Leasing Amend

ments Act and the Federal Land Policy
andManagement Act. The legislative his

tory of both Acts confirms that Congress

was both aware of and satisfied with the

Department's planning system. 122 Cong.

Rec. E. 3667 (daily ed. June 29, 1976);
H. Rep. No. 94-1163, 94th Cong., 2d Sess.

5 (1976)
. The only real changes that will

be required in the Department's planning

system are the addition of specific figures

on underground and surface coal deposits

and a more formalized public participa

tion process. The Department will also

propose for adoption as formal regula

tions, the procedures and requirements of

its planning system. The Department is

now preparing proposed land-use plan

ning regulations. These final regulations

drop the reference to the Management

Framework plans, and instead refer to a

land-use planning system.

10. Hearings and Meetings. Several

comments criticized the Department's

proposed EMARS regulations for their

failure to comply with the hearing re

quirements of the Federal Coal Leasing

Amendments Act. In particular, criticism

was directed at the use of the term
"meeting"

to describe the opportunity for

public input prior to the adoption of a

land-use plan. Traditionally, the Depart

ment has used the term
"hearing"

to

denote a proceeding conducted by an

Administrative Law Judge, and the term
"meeting"

to denote a proceeding that is

conducted by other employees. Despite

the Department's past practice, the final

regulations do call for-a
"hearing"

before

a land-use plan is adopted if one is re

quested. The regulations go on to define

the requirements of a hearing. Only two

requirements are present. First, the De

partment (or the other agency which

prepares a land-use plan) must allow

the orderly presentation of testimony by

those who wish to do so. Second, if a re

quest is made in advance of the hearing,

a complete transcript of the hearing
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must be made. The hearing described by
the regulations is not a formal adversary

proceeding that requires findings of fact

or a recommended decision and does not

have to be conducted by an Administra

tive Law Judge. Its sole function is to

ensure that the agency which prepares

the plan has given the public an adequate

opportunity to comment on the proposed

action. The regulations explicitly exempt

from this more formal hearing proce

dure land-use plans which were adopted

prior to the enactment of the Federal

Coal Leasing Amendments Act if the

public had an adequate opportunity to

comment on the adoption of the plan.

The final regulations also clarify the

requirements of the hearing that is to be

conducted on the proposed lease tracts

prior to a final decision. Under the final

regulations, this hearing will be con

ducted on the record, and held after the

environmental analysis process has been

completed, after the technical examina

tion has been comoleted. but before the

Bureau of Land Management has made

recommendations on a proposed coal

lease schedule to the Secretary. The

regulations do not require the use of an

Administrative Law Judge, although one

may be used.

11. Lease modifications. A request was

made that 3524.2-1 (a), which provides

that the modification of a lease by add

ing contiguous, coal deposits shall not ex

ceed 160 acres or the same number of

acres as that in the original lease, be

modified by adding the words "which

ever is
less."

This suggestion was adopted

to clarify the intent of the section.

The proposed regulations did not re-

ouire that a lease modification change

the terms at the original lease and a

suggestion was made to modify 3524.2-

Kc) to provide that the Secretary pre

scribe terms and conditions applicable to

all the acreage in a modified lease. The

Department has revised the section to

make that requirement mandatory. The

language of section 13 of the Federal

Coal Lease Amendments Act states that

the modified lease (the original lease plus

the added acreage) must have lease

terms consistent with the Act.

12. Use of Rentals as a set-off against

royalties. Prior to the enactment of the

Federal Coal Leasing Amendments Act,

the Mineral Leasing Act and the Depart

ment's regulations required rentals to be

credited against royalties that were owed

for that year. The Federal Coal Leasing
AmendmentsAct repealed that authority

and the final regulations, in 43 CFR

3503.3-1 reflect that loss of authority.

The Department will continue to allow

holders of leases issued before August 4,
1976, to retain this offset until their

leases are readjusted.

13. Preliminary Plans. The revised

regulations also clarify that the require

ment to submit a preliminary plan is

limited to those who file an application

for a lease. Nominators are not required

to submit a preliminary plan. The infor

mation required by a preliminary plan

is a good guide, however, to the type of

information that the Bureau desires to

receive under the nomination process.

14. Nominations. The final regulations

retain the one-tier nomination system

thatwas adopted in the June 1, 1976, reg
ulations even though the response to the

one-tier system has not been entirely

favorable. The one-tier system, which

was instituted at the reouest of the West

ern Governor's Regional Energy Policy
Organization, does give the public op

portunity to comment on the industry
nominations after the nominations proc- :
ess has been held. This opportuntiy
comes at the public meeting that will be,
held after the nominations are received

'which may be combined with the hear

ing on adoption of a land-use plan) but

before the Department chooses proposed

coal lease tracts for environmental anal

ysis. This is now included in 43 CFR

3525.9(i). The public may also comment

on the nominations through the normal

land-use planrrig process, and at the

hearings on em i : onmental impact state

ments, and at '1 e final hearing prior to
the Secretary's decisionwhether to adopt

a coal lease schedule. The Department

has concluded that because these oppor

tunities are available, the one-tier system

is satisfactory.

15. Reasonable Prices. One comment

asserted that the Department was not

fulfilling its responsibility under section
30 of the Mineral Leasing Act to ensure

that coal from federal leases was sold

at reasonable prices. As the comment

noted, the Department has reserved in

its leases the right to take adequate

measures to ensure the sale of coal from

federal coal leases at reasonable prices.

The Department believes this protects

the public interest, sufficiently for the

present.

16. Notice of availability of Exploration

Plans. The December 6, 1976, notice pro

posed that the notice of availability pro- .

cedures in 30 CFR 211.5 apply to ex

ploration plans. Several adverse com

ments were received on this point, and

the final rulemaking omits this require

ment because the Department has con

cluded that the procedures of the section

are not appropriate for exploration

plans.

17. Fair Market Value Determinations. ;

Comments received on the October pro- ;
posed EMARS regulations included re-f
quests for more information on proce-i
dures for fair market value determina

tions. The long-standing method for de
termination of resource value in sales or

leasing of onshore minerals is compara

tive sales. Under the comparative sales

approach, the value of the property up
for lease is inferred from recent sales

of similar properties in the same area.

Due to the long pause in Federal coal

leasing and to the dominance of Fed

eral coal in many areas, there have not

been enough recent sales to allow use

of the comparative sales method at least

in the initial coal lease sales. To supple

ment the comparative sales method, the

Department is currently developing at

the Geological Survey a discounted cash

flow (DCF) model for estimating the

value of coal offered for lease. Using
projections of future coal prices and esti

mates of coal production co^ts. the value

of a coal tract can be estimated. The

method would employ probabilistic tech

niques to take account of coal price

uncertainties. This method of estimat

ing coal resource value is similar to the

Monte Carlo techniques now used for

OCS resource value estimation.

The coal DCF model now under de

velopment is being tested in prototype

situations and in short-term criteria

lease sales. Because the best method for

fair market value determination is still

being examined, it is inappropriate at

this time to make commitments to any

particular method, and the final regula

tions are general on this point.

18. Intertract Competition. Two com-

menters stated their concern that inter

tract competition was authorized but no

explanation was given as to how it would

work. Intertract competition is a method

of competitive bidding that can be em

ployed where there is more federal coal

acceptable for development in a sale area

than the government has determined is

suitable for lease in a given lease sale.

Under intertract competition, bidders

will be requested to submit bids on the

tracts acceptable for development, but
bids will be accepted only for tracts with

the relative highest bids <a per ton

basis)
, such that the total of leased coal

eouals the government's lease sale target

The purposes of intertract competition

are to maintain strong bigging competi
tion in western coal areas with highly
fragmented coal and surface ownership

and to determine which tracts will be

leased to the basis of the size of industry
bids. Although it is under active con

sideration for use in suitable circum

stances, no determination has been made

by the Department to employ intertract

competition. Before a lease sale would be

conducted under intertract competition.
the Department would issue a full set of

procedures and groundrules. Under the

authority delegated to the Secretary of

the Interior, Titles 30
'
and 43 CFR are

amended as follows:

PART 3040ENVIRONMENT AND
SAFETY

1. Subpart 3041, in Title 43, Part 3040
is revised as follows:

Subpart 3041 Environment and Safety

Sec.

3041.0-1 Pupose.

3041.0-2 [Reserved]
3041.0-3 Authorities.

3041.0-4 Responsibilities.

3041.0-5 Applicability.

3041.0-6 Definitions.
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3041D-7 Use of surface.

3041.1 [Reserved]
3041.1-1 |Reservedf
3041.1-2 [Reserved]
3401.2 Technical examination/environ

mental analysis.

3041.2-1 Technical examination/environ

mental analysis report.

3041.2-2 Obligations and standards of per

formance.

3041.3 Compliance or performance bond.

3041.4 Procedures and public participa

tion.

3041.5 Completion of operations and

abandonment.

3041.8 Reports.

3041.7 Notice of noncompliance: Revoca

tion.

3041.8 Variances.

3041.0-1 Purpose.

(a) The purpose of this subpart is to

establish rules and regulations to be fol

lowed in the management of the feder

ally-owned coal estate consistent with

the policies, goals, and objectives estab

lished by the Acts cited in 3041.0-3 of

this Subpart, regardless of surface own

ership, to -ensure effective and reason

able regulation of surface coal mining

operations in accordance with the re

quirements hereof, as an appropriate and

necessary means to minimize so far as

practicable the adverse social, economic

1 The amendments to 30 CFR relating to

this rulemaking can be found In FR Doc.

77-2257, at page 4441 of this Issue of the

Federal Register.

and environmental effects of such oper

ations.

3041.0-2 [Reserved]

3041.0-3 Authorities.

The regulations contained in this Sub

part are issued pursuant to the Mineral

Leasing Act of February 25, 1920, as

amended (30 U.S.C. 181-287), and the

Mineral Leasing Act for Acquired Lands

(30 U.S.C. 351-359), and in accordance

with the policies set forth in the National

Environmental Policv Act of 1969, as

amended, (42 U.S.C 4321-47). Regula

tions governing the issuance of Federal

coal leases and licenses are found in 43

CFR 3500 of this Chapter. Regulations

governing operations conducted on lands

subject to lease, permit, or license are

found in 30 CFR 211. Regulations setting

forth the general and basic policies for

disposal and management of the public

lands are found in 43 CFR 1725 of this

Chapter.

3041.0t Responsibilities.

(a) The Bureau of Land Management

(BLM) exercises at the Bureau level the

Secretary's discretionary authority to

determine whether or not mineral leases

and licenses are to be issued in accord

ance with 43 CFR Part 3500. The BLM-

is responsible for issuing coal leases and

licenses, and is the office of record in

mineral leasingmatters.

(b) The Geological Survey (GS) exr

ercises the Secretary's authority regard

ing operations conducted within the area
of operations by permittees, lessees, and

licensees and determines the action to

be taken by them from the standpoint of

the development, conservation, and man

agement of mineral resources under the

jurisdiction of the Department. The Geo

logical Survey is responsible for all geo

logic, engineering, and economic value

determinations for the Department's

mineral leasing program. These deter

minations include: the mineral charac

teristics of lease and permit areas; par

celing; appropriate resource evaluation;

reserves; investments, diligent develop

ment, and minimum production require

ments; and all other terms and condi

tions rotating to mineral operations

under leases and licenses.

(c) The BLM or other Federal surface

managing agency, in consultation with

the GS and the surface owner if other

than the United States, formulates the

requirements to be incorporated in leases

and licenses f.or the protection of the

surface and nonmineral resources and

for reclamation, using the reclamation

obligations and standards of perform

ance contained in 3041.2-2 of these reg

ulations and in 30 CFR Part 211.40.

d) The GS reviews and approves ex

ploration and mining plans, and au

thorizes the abandonment of operations,

in consultation with the BLM or other

appropriate Federal surface managing

agency, and the surface owner, if other

than the United States, on the adequacy

of the surface use, environmental pro

tection, and reclamation aspects of such

plans and will not grant approval if in

consistent with the BLM's or other Fed

eral surface managing agency's recom

mendations without further discussions

and referrals for resolution pursuant to

30 CFR Part 211.

(e) As to the lands outside of the area

of operations, the authorized officer of

the BLM or other appropriate Federal

surface managing agency is responsible

for conducting compliance examinations

and for assuring compliance by the lessee

or licensee with the requirements of this

Subpart, and the terms and conditions

of a lease or license and for reporting

noncompliance to the Mining Supervisor

for appropriate action. As to the lands

inside the area of operations the GS ex

amines operations to ensure compliance

by the lessee or licensee with the terms

and conditions set forth in the provisions

of any lease or license or any approved

mining or exploration plan. GS refers to

BLM any instance of noncompliance

with lease terms which may require can

cellation action, and BLM may initiate

such action. With respect to approval of

access roads, pipelines, utility routes and

other surface uses outside the area of

operations, the BLM, or other Federal

surface managing agency, has the pri

mary responsibility but obtains the rec

ommendations of the GS before taking

final actions. Except as may be expressly
provided for in 3041.7 of this Subpart
and 30 CFR Part 211-.72, orders to op

erators for any remedial action are the
exclusive responsibility of the Geologi
cal Survey.

(f) Subject to the supervisory au

thority of the Secretary, the regulations
in this Subpart shall be administered by
the Director, Bureau of Land Manage

ment through the authorized officers

having jurisdiction over the lands sub

ject to these regulations and authorized

to perform the duties described. Prior to

issuance of any coal lease or license, the
authorized officer shall consult with and

accept and consider recommendations

from the Mining Supervisor, the Federal
surface managing agency when other

than the BLM, or the surface owner, as

to the terms and conditions required to

achieve the purpose of this Subpart. Any
disagreements that cannot be resolved

between the GS and BLM arising in con

nection with any such issuance of a lease
or license will be referred for resolution

to the appropriate Assistant Secretaries
or to the Under Secretary of the Depart

ment of the Interior. Leases issued for

lands, the surface of which is under the

jurisdiction of any Federal agency other

than the Department of the Interior,
shall contain the terms and conditions

prescribed by that agency with respect to

the use and protection of the nonmin

eral interests in those lands.

301.1.0-5 Applicability.

(a) This Subpart sets forth regula

tions governing reclamation standards,

use of surface, bond requirements, and

reports relating to leases and licenses

by the BLM with respect to Fed

eral coal deposits located on public do

main and acquired lands of the United

States and reserved Federal coal deposits
underlying. lands the surface of which

is privately owned. These regulations do

not govern the leasing or development

of coal deposits owned by Indians and

subject to the Trust protection of the

United States, which are controlled by

regulations found in 25 CFR Chapter 1.

(b) The provisions of this Subpart

shall become effective upon the date of

publication in the Federal Register

(January 25, 1977) as final 'rulemaking,

except as hereinafter provided.

(1) Existing operations.

u) On and after 180 days from the

effective date of this Subpart, the pro

visions of 3041.2-2(1") shall apply to all

existing operations with n.spect to lands

from which the overburden has not pre

viously been removed, provided, however,

that this subparagraph shall not be

deemed or construed so as to apply the

requirements of subparagraphs
3041.2-

2(f) (1) and (2), hereof to any opera

tion for which a milling plan has been

approved on or before the effective date

of this Subpart and for which a variance

pursuant to the provisions of
subpara-
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graph 3041.2-2 (f) (2) would be required.

(ii) On or before 18 months from the

effective date of this Subpart, the oper

ator of each existing operation shall

have submitted and shall have obtained

the approval of a plan or modification

thereof which shall comply with all ap

plicable provisions of this Subpart, pro

vided, however, that Jf the Director of

the GS determines that. a proposed new

plan or modification of an existing plan

was prepared and submitted in timely
fashion, taking into account the com

plexity of the operation and of the plan

or modification involved, but that ad

ministrative delay thereafter has pre

vented approval within the time speci

fied, the time for compliance with this

paragraph may be extended by order of

the Director of the GS for an amount of

time equal to the duration of such delay.

(iii) For the purpose of this para

graph, the term "existing
operation"

shall mean:

(A) All operations for which a plan

has been approved on or before the ef

fective date of this Subpart, and

(B) All operations with respect to

which a proposed plan has been sub

mitted to the Department on or before

the effective date of this Subpart, and
with respect to which proposed plan the

Department has on that date either

completed its environmental impact

analysis and determined that no envi

ronmental impact statement under Sec

tion 102(2) <C) of the National Envi

ronmental Policy Act is necessary, or

has determined that such a statement is

necessary . and has commenced, and ex

pended substantial resources of the De

partment in the preparation or comple

tion of, such a statement.

tiv) On or before 90 days from the

effective date of this Subpart, the Di

rector of the Geological Survey shall re
view all proposed plans which have been

submitted to the Department on or be

fore the effective date of this Subpart

and, after consultation with appropriate

Federal surface managing agencies, pub

lish in the Federal Register a list which

shall identify each such proposed plan

and whether it will be considered to

cover an existing operation.

<2> All operations or proposed opera

tions not included in the definition of

"existing
operation"

in the preceding

paragraph shall be considered to be new

operations, and shall be subject to the

provisions of- this Subpart upon the ef

fective date hereof.

(3) The provisions of 3041.7(c) of

this Subpart shall apply immediately

upon the effective date of this Subpart.

(c) To the maximum extent possible,

all environmental impact statements and

all approvals of plans covering existing

operations which are pending before the

Department on the effective date of this

Subpart shall take into account and shall

reflect and implement the provisions and

purposes hereof; provided, however, that
nothing in this subparagraph shall be

construed to relieve any operator of the

obligation imposed by subparagraph <b>

(1) (i) of this section.
'd) Nothing in this Subpart shall be

deemed or construed as increasing or

diminishing any rights not in conflict

with Federal law held by any person, in

cluding any surface owner or entryman.

arising under the laws of any State and

relating to the giving or withholding of

consent to, or consultation in connection

with, entry to any land for the purpose

of conducting operations subject to this

Subpart.

3011.0-6 'Definition*.

As used in this Subpart, the following
terms shall have the following meanings :

(a) "Acid or toxic producing mate
rials"

means natural or disturbed earth

materials having chemical and physical

characteristics that, under mining or

postmining conditions of drainage, ex

posure, or other processes, may produce

effluents that contain chemical constit

uents, such as acids, bases, or metallic

compounds, in sufficient concentration to

individually or in combination adversely

affect the environment.

(b) "Affected
lands"

means any lands

affected or to be affected by exploration,

development, and mining operations and

the construction of facilities necessary

and related to such operations.

(c) "Approximate original
contour"

means the surface configuration achieved

by backfilling and grading of the mined

area so that it closely resembles the sur

face configuration of the land prior to

mining (although not necessarily the

original elevation) and blends into and

complements the drainage pattern and

topography of the surrounding terrain.

(d) "Area of
operations"

means that

area of the leased or licensed lands

which is required for exploration, devel

opment, producing, and processing oper

ations, including all related surface

structures and facilities, and which is

delineated on a map or plat that is made

a part of the approved exploration or

mining plan.

(e) "Authorized
officer"

means any

officer designated by any Federal surface

managing agency to exercise its author

ity in matters relating to coal leases and

licenses and to the provisions of this

Subpart.

(f)
"Coal"

rr.ludes coal of all ranks

from lignite to tvithracite.

(g)
"Compaction"

means the reduc

tion of porous spaces among the par

ticles of soil and rock generally caused

by running heavy equipment over the

earth materials, as in the process of

leveling the overburden material on strip
mine spoil piles or banks, for the purpose

of increasing the bearing capacity and

stability of the earthmaterials.

(h) "Contemporaneously as practica

ble"

means with respect to reclamation

of mined or otherwise disturbed areas,

the commencement, conduct and com

pletion of reclamation activity as soon

after disturbance as possible, without

undue physical interference with ongo

ing operations, leaving a minimum of

land unreclaimed, consistent with the

objectives of environmental protection

set forth in this Subpart.

(it
"Daylighting"

is a term used to

define the surface mining procedure for

exposing an underground mined area to

remove remaining coal.

(j)
"Director"

means the Director of

the Bureau of Land Management, U.S.

Department of the Interior.

(k)
"Exploration"

means the detailed

investigation and acquisition of data

pertaining to a mineral deposit, includ

ing activities for identifying regions or

specific areas in which deposits are most

likely to occur, and activities used to es

tablish the nature of a coal deposit pre

paratory to mining.

(1) "Exploration
plan"

means a de

tailed plan submitted to the Mining Su

pervisor for approval before exploration

operations commence showing the loca

tion and type of exploration work to be

conducted, environmental protection

procedures, roads, and reclamation pro

cedures to be followed upon completion

of such operations.

(m) "General Coal Mining
Order"

means a formal numbered order issued

by the Mining Supervisor, with the prior

approval of the Division Chief, and pub

lished, after opportunity for public com

ment, in the Federal Register, which

implements the regulations in this Part

and applies to coal mining and related

operations in a specified geographic area.

(n)
"Impoundment"

means an arti

ficially built, dammed, or excavated

place for the retention of water or sedi

ments. A permanent impoundment is

one that is intended to remain after final

abandonment of the operation, and shall

be identified as such in approved plan.

(o) "Leased lands, leased premises, or

leased
tract"

means lands embraced

within a coal lease and subject to the

regulations in this Subpart.

(p)
"Lessee"

means any person or per

sons, partnership, association, corpora

tion, public body or governmental entity
to whom a coal lease is issued, subject
to the regulations in this Subpart, or an

assignee of such lease under an approved

. assignment.

< (q)
"Licensee"

means any individual,
1 association or individuals, or municipal-
1
ity to whom a coal license is issued pur

suant to the provisions of Section 208

of Title 30 of the United States Code,
or any person, association, corporation,

public body or governmental entity to

whom an exploration license is granted

under section 201(b) of Title 30 of the

United States Code.
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(r) "Logical mining
unit"

means an

area of land designated as such by the

Geological Survey pursuant to applicable
Departmental regulations.

(s) "Methods of
operation"

means the

method and manner by which any activi
ties are performed by the operator, as

described in an exploration or mining

plan.

(t)
"Mine"

means an underground or

surface excavation and the surface or

underground support facilities that con

tribute directly or indirectly to coal min

ing, preparation, and handling.
(u) "Mining

plan"

means a detailed

plan for development of the coal resource

submitted to the Mining Supervisor for

approval prior to commencement of any

mining operation, showing the proposed

location, method, and extent of mining

and all related activities necessary and

incidental to such operation, including
steps to be taken to reclaim disturbed

areas, to mitigate adverse impacts, and to

otherwise meet the performance stand

ards and requirements set forth in this

Subpart.

(v) "Mining
Supervisor"

means the

Area Mining Supervisor, Conservation

Division, Geological Survey, or District

Mining Supervisor or other subordinate

acting under his direction.

(w) "Notice of
Availability"

means a

formal notification, by the appropriate

Federal officer, to appropriate Federal,

state and local agencies and interested

individuals or groups of individuals, of

the availability for inspection of infor

mation, data, proposed plans or modifi

cations thereof, pending decisions and

other documents subject to such notice.

Any such notice shall include the nature

of tire information, data, plan or modifi

cation, decision or other document in

volved; the name and mailing address

of any applicant: the nature, location

(county, township, range and section',

duration and brief description of any

proposed operations; the date upon which

any proposed action might be taken; and,

when appropriate, a specific time limit

for public review, comment or request for

any departmental action, including the

holding of any public meeting. For the

purpose of ensuring appropriate distri

bution of such notices, there shall be

maintained at each office of a Mining

Supervisor or authorized officer of the

Department of the Interior a mailing

list which shall consist of the names and

mailing addresses of all appropriate Fed

eral, state or local agencies and any indi

viduals or groups of individuals who have

requested in writing to be included on

such lists. All notices of availability shall

be mailed to such agencies, individuals

or groups at the addresses indicated on

such lists.

<x) "Notice of
noncompliance"

means

a written notice of operator noncompli

ance issued pursuant to Section 211.72

of 30 CFR Part 211.

(y)
"Operator"

means a lessee or li

censee, or one conducting operations on

lands under the authority of the lessee

or licensee.

(z)
"Overburden"

means the earth,

soil, rock, and other natural materials

which lie above the coal being mined.

<aa) "Permanent
abandonment"

means the cessation of exploration or

mining or other operations set forth in

an approved plan on all or any portion

of lands covered by a lease or license

and subject to the provisions of this

Subpart, where it is the intent of the

operator not to continue operations at

the mine or portion thereof.

ibb> [Omitted I.

ice) 1 Omitted!.

(dd)
"Pollution"

means man-made or

man-induced adverse alteration of the

chemical, physical, biological, and radio

logical integrity of land, water or air,

which reduces, or has the potential of

reducing the beneficial uses of these

resources.

<ee) "Post muting land
use"

means

that use which will be made of affected

lands after mining and reclamation is

completed and which is specified in a

mining or exploration plan approved

pursuant to 30 CFR 211.

(ff) "Preliminary
data"

means data,

consisting of maps and text, submitted

by an applicant for a lease or license to

the authorized officer of the BLM, which

describes the applicant's proposal in the

detail necessary to allow the authorized

officer to conduct a technical examina

tion and environmental analysis as de

scribed in 3041.2.

(gg)
"Preparation"

means any crush

ing, sizing, cleaning, drying, mixing or

other processing of coa.1 to prepare it

for market which is conducted on lands

subject to this Subpart.

(hh)
"Reclamation"

means the proc

ess of returning affected lands to a stable

condition and form consistent with their

premining productivity and use, or other

approved post mining land use.

(ii)
"Road"

means any open way for

passage or travel upon which to trans

port people, equipment, materials, or

coal, which is constructed, improved or

maintained by the operator and which

is used to service the pit, bench, under

ground mine workings, loading facilities

or exploration activities.

(jj)
"Secretary"

means the Secretary
of the Interior.

(kk) "Significant
vegetation"

means

farm crops, including grasses and forbs,
that are integral parts of agriculture or

ranching operations and the natural

vegetation of forests or meadows with

significant recreational, watershed, ag

ricultural, or wildlife habitat value.

ill)
"Spoil"

means soil, rock, and other

earth materials that are broken, moved,
dumped, or otherwise significantly dis

turbed during surface coal mining opera

tions subject to this Subpart.

(mm)
"Subsidence"

means a lowering
of surface elevations over an under

ground mine caused by loss of support

and subsequent caving of strata lying
above the mine.

(nn) "Surface
owner"

means an en-

tryman, or a person or persons who hold

leeal title to the land surface.

(oo)
"Topsoil"

means natural earth

materials at or vertically adjacent to

the land surface with physical and chem

ical characteristics suitable for support

of vegetation.

<pp) "Valley
floors"

means the chan-

nelways, floodplains, and adjacent low

terraces of streams that are flooded dur

ing periods of high flow and that are

underlain by unconsolidated stream-laid

deposits. Excluded are higher teiraces

and slopes underlain by colluvial and

other surficial deposits normally occur

ring along valley margins.

tqq)
"Waste"

means solid or liquid

refuse, rubbish, or other valueless ma

terial which is produced by or in con

nection with coal mining operations, in

cluding exploration, production, develop

ment, preparation and other related ac

tivities, and which has no useful purpose

in connection with any remaining opera

tions.

30! 1 .0-7 IV-
of .surface.

(a) The operator shall be entitled to

use only so much of the surface of the

lands subject to a lease or license as is

deemed necessary and has been desig
nated in an approved plan. This Subpart

shall not be construed to authorize any

use of the Federal lands for a power

generation plant or a commercial or in

dustrial facility. Separate permits for

such uses must be obtained from the

appropriate agency. The operator shall

not be entitled to use any mineral ma

terials subject to the Materials Act ex

cept as provided by Part 3600 of this

Chapter.

(b> Operations conducted in connec

tion with other authorized uses on the

same lands shall not unreasonably inter

fere with or endanger operations con

ducted in connection with uses author

ized under this Chapter, nor shall opera

tions authorized and conducted pursuant

to this Chapter unreasonably interfere

with or endanger operations under any

lease, permit, license, or other use au

thorized pursuant to the provisions of

any other Act.

3041.1 [Reserved]

3011.1-1 L Reserved]

3011.1-2 [Reserve,!]

3011.2 Technical evnuiinatimi/envi-

ronmental anuhsN.

The appropriate authorized officer,

with, the assistance of the Mining Super

visor, shall make a technical examina

tion and environmental analysis of the

area covered by a competitive coal lease

application or on Bureau motion, pur

suant to the provisions of this section.

<a) The technical examination shall

include:

(1) An examination of the technical

aspects of the proposed operations set

forth in any preliminary data and infor

mation; and
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(2) An evaluation "of the impacts of

such operations or, if on BLM motion,
the effect of coal leasing and develop
ment, on other land uses, resources, or

land management programs on or adja

cent to the area.

(b) The environmental analysis shall

include an analysis of the impact of the

proposed operations set forth in any pre

liminary data and information and of

alternatives thereto, or, if on BLM mo

tion, the impacts of coal leasing and

development on the living and nonliving

components of the environment.

30 11.21 Technical exaniinalioii/cti-

viroimictitu! analysis report.

<a> Following completion of the tech

nical examination and environmental

analysis described in the preceding Sec

tion, the authorized officer shall prepare

a report which sets forth recommenda

tions as to (1) land which should be ex

cluded from any lease or license in order

to avoid mining where reclamation ii

not attainable or assured, or in recogni

tion of other exclusive land use manage

ment priorities; (2) measures required

to comply with the reclamation and per

formance standards set forth in this

Subpart; (3) necessary conditions and

amounts of bonds to cover estimated

reclamation costs for areas that will be

disturbed during the initial 5-year pe

riod of the lease, permit, of license; (4)

any additional, more stringent require

ments needed in the lease or license pur

suant to 3041.1(e) of this Subpart.

(b) If it is recommended that a spe

cific area within the applied for lands be

excluded from a lease or license, or mod

ification thereof, the report shall set

forth with reasonable specificity the

facts upon which such recommendation

is based.

3011.2-2 Obligations 'I standards of

performance.

(a) Any operator who accepts a coal

lease or license shall comply with, and

be bound by, the general obligations and

standards of performance set forth in

this section and such additional and

more stringent specific requirements as

may be contained in the terms and con

ditions of such lease or license.

(b) If the appropriate authorized of

ficer of the BLM determines that an ap

proved exploration or mining plan should

be required to be revised or supplemented

to adjust to changed conditions or to

correct oversights, he may propose such

revision or supplement to theMining Su

pervisor for action pursuant to the pro

visions of 30 CFR Part 211 relating to

changes in plans.

(c) Surface coal mining operations

shall be conducted so as to assure the

extraction of the coal resource to the

maximum extent possible, taking into ac

count existing technology, commercially

available equipment, the cost of produc

tion, and the quality and quantity of the

coal resource, so that future environ

mental disturbance through the resump
tion of mining will be minimized.

(d) The operator shall, in accordance

with the terms and conditions of the

lease or license (1) take visual resources

identified by the Federal surface manag

ing agency into account in the planning,

design, location, and construction of fa

cilities on the affected lands; and '2)

take such action as may be needed to

minimize, control, or prevent damage to

the recreational, cultural, scientific, his

torical and known or suspected
archeo-

logical and paieontological values of the

land contained therein.

(e) The following performance stand

ards shall be applicable to the surface

effects of underground mining.

(1) Each operator of an underground

coal mine shall adopt measures consist

ent with feasible known technology in,
order to prevent or, in those instances

where the mining method used requires

planned subsidence in a predictable and

controlled manner, control subsidence;

maximize mine stability; and maintain

the value and use of surface lands.

(2) Where pillars or panels are not re

moved and controlled subsidence is not

part of the mining plan, pillars or panels

of adequate dimensions shall be left to

assure stability giving due consideration

of the thickness and strength character

istics of the coal beds and of the strata

above and immediately below the coal

bed.

(f The following performance stand

ards shall be applicable to all coal ex

ploration, development, mining, prepa

ration, handling, and reclamation oper

ations on the surface of lands subject to

this Subpart:

<1) The operator shall reclaim af

fected lands pursuant to his approved

plan, as contemporaneously as practi

cable with operations, to a condition

capable of supporting all practicable

uses which such lands were capable of

supporting immediately prior to any

exploration or mining, or equal or bet

ter uses that have been approved in ac-'

cordance with this Subpart.

(2) The operator shall replace over-;

burden and wa? te materials in the mined

area by backfilling (compacting, where

necessary, to ensure stability or to pre

vent leaching of toxic materials), grad

ing or other means, so as to cover all

acid-forming or other toxic materials

and eliminate highwalls and spoil piles

and restore the approximate original

contour. Where the thickness of the

coal deposits relative to the volume of

overburden is large and where the over

burden and other spoil and waste mate

rials are either insufficient or more than

sufficient to restore the approximate

original contour, the operator shall, in

order to provide adequate drainage.

backfill, grade, and where necessary,

compact, using all available overburden

or spoil material, to obtain the lowest

practicable grade,, which shall in any

event be less than the angle of repose.

Excess overburden or other spoil mate

rial shall be fully reclaimed in accord

ance with the requirements of this Sub

part. Variance from the requirements

of subparagraphs (1) and (2) of this

paragraph may be allowed in an ap

proved mining plan if the Director of

the Geological Survey, with the con

currence of the Director of the Bureau

of Land Management or the comparable

appropriate authorized officer, deter

mines that unusual physical conditions

at the site, such as steeply dipping coal

beds or multiple seam mining, exist, and

such condi.lrms make backfilling pursu

ant to such requirements impracticable

as a result of the volume of material

excavated or environmentally undesira

ble as a result of the 'duration, of the

.operation.

(3) The operator shall stabilize and

protect all surface areas, including spoil

piles, affected by the coal mining and

reclamation operation, to effectively con

trol slides, erosion, subsidence, and at

tendant air and water pollution.

(4) The operator shall remove top-

soil separately, for replacement on the

backfill area, and if not so utilized imme

diately, segregate it in a separate pile

from other spoil. When topsoil is not to

be replaced on a backfill area within a

time short enough to avoid deterioration,
the operator shall establish and main

tain an approved quick growing vegeta

tive cover or employ other approved

measures so that the topsoil is protected

from wind and water erosion and estab

lishment of noxious plant species, and is

in a condition for sustaining vegetation

when used during reclamation. If top-

soil is of insufficient quantity or of poor

quality for sustaining vegetation, and

if other excavated materials can be

shown to be more suitable for revegeta-

tion, then the operator may be author

ized in the approved plan to remove,

segregate, protect, and utilize in a like
manner such other materials.

(5) The operator shall ensure that

water impoundments, water retention

facilities, dams, or settling ponds have

been set forth in an approved plan, and-

ensure that:

(i) Any such facility is adequate for

its intended purposes and the quality

and quantity of impounded water will

be suitable for its intended use.

(ii) Any such facility is designed.

located, built, used, and maintained in

accordance with sound engineering

standards and practices and applicable

Federal and State laws and regulations,

to ensure that such facilities will have

necessary stability with an adequate

margin of safety.

(iii) Final grading will provide ade

quate safety and access for proposed or

reasonably anticipated water users.
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(iv) Such facilities will not have a

significant adverse impact on the water

resources utilized by adjacent or sur

rounding landowners for agricultural, in

dustrial, recreational, or domestic uses,

provided, however, that this subpara

graph shall not be deemed or construed

to increase or diminish any property

rights to any water held by any person.

(v) No mine or processing waste is

used in the construction of such facilities

unless authorized in the approved plan.

(6> The operator shall cover or plug

all auger mine holes with noncombustible

and, where necessary to minimize control

or prevent harmful drainage, impervious

material.

(7; The operator shall utilize the best

practicable commercially available tech

nology to minimize, control or prevent

disturbances of the prevailing quality,

quantity and flow of water in surface and

ground water systems, and of the pre

vailing erosion and deposition conditions

at the mine site and in affected offsite

areas, both during and after coal mining
operations and reclamation, by:

(i) Controlling acid or toxic drainage

and the adverse consequences thereof by
such measures as, but not limited to,

diverting surface runoff water away from
disturbed areas; excluding oxygen from,
or restricting the flow of water through

acid or toxic-producing minerals; treat

ing drainage to reduce acid or toxic con
tent which adversely affects downstream

water upon being released to water

courses ; and casing, sealing, or otherwise

treating drill holes, shafts, and wells to

keep acid or toxic drainage from entering

ground and surface waters.

(ii) Conducting surface mining opera
tions so as to minimize, control, or pre

vent (A) contributions of suspended sol

ids to streamflow or runoff outside the

mining site above natural levels under

seasonal flow conditions as measured for

a period and at sites determined by the

Mining Supervisor, in consultation with

the appropriate authorized officer, and

(B) except where specifically authorized

in an approved plan, deepening or en

larging of stream channels where opera

tions include the discharge of water from

mines.

(iii) Removing or modifying siltation

structures after disturbed areas are re-

vegetated and stabilized unless otherwise

authorized by the Mining Supervisor in

an approved plan, with the concurrence

of the appropriate authorized officer, pro

vided, however, that any siltation struc

ture retaining water shall, in any event,

be subject to the requirements of 3041.-

2-2 (f) (5) of this Subpart.

(iv) Protecting the quality, quantity

and flow, including depth of flow, of up
stream and downstream surface and

ground water resources of those valley

floors which provide water sources that

support significant vegetation or supply

significant quantities of water for other

purposes, by such measures as, but not

limited to, relocating and maintaining

the gradients of stream, avoiding mining

installing, reestablishing or replacing ac-

quifers or acquicludes, and replacing

soils, provided, however, that this sub

paragraph shall not be deemed or con

strued to increase or diminish any prop

erty rights to any water held by any per

son.

(8) The operator shall: (i) Treat or

dispose of all rubbish and noxious sub

stances in a manner designed to mini

mize, control or prevent air and water

pollution and the hazards of ignition

and combustion.

(ii) Dispose of all waste resulting

from the mining and preparation of coal

in a manner designed to minimize, con

trol or prevent air and water pollution

and hazards of ignition and combustion.

Where surface disposal of solid wastes

in areas other than the mine workings

or other excavations has been author

ized in the approved plan, stabilize such

waste including, where necessary, con

structing waste piles in compacted lay

ers with the use of incombustible and

impervious materials; shape waste piles

to be compatible with the natural sur

roundings and terrain; cover with top-

soil or other suitable material in accord

ance with subparagraph (f ) (4) of this

section; and revegetate in accordance

with subparagraph (f) (13) of this sec

tion. All impoundments of liquid wastes

shall comply with the requirements of

subparagraph (f ) (5) of this Section.

Waste containing coal in such quantity

that it may be later separated from the

waste by washing or other means shall

be stored separately.

(9) Except as provided herein, the op

erator shall not conduct excavation,

drilling, or blasting operations within

200 feet of an active or abandoned un

derground mine. Where it can be estab

lished by certified maps or inspection of

such ah underground mine that such

activities may be conducted without

danger of interference with, or penetra

tion of, an underground mine, they may

be authorized in an approved plan to be

conducted up to but not less than 25 feet

from such underground mine provided

that nothing in this paragraph shall

preclude daylighting or similar surface

coal mining activities intended to im

prove resource recovery, abate water

pollution, or eliminate public hazards re

sulting from such underground mines.

(10) To prevent
personal-

Injury or

damage to public and private property,

the operator shall use explosives only In

accordance with all applicable Federal

and State laws and an approved plan

and shall:

(i) Provide adequate advance written

notice, by publication and/or posting of

planned blasting schedules, to local gov

ernments and to residents who might be

affected by the use of such explosives,

and maintain a log of the magnitudes

and times of blasts for a period of at

least two years.

(ii) Limit the size, timing, and fre

quency of blasts,, as determined by the
physical conditions of the site.

(11) The operator shall design to ap
plicable standards, construct, maintain

and, when no longer necessary and un

less otherwise authorized in an approved

plan, remove, all roads, pipelines, power-

lines and similar utility access facilities
and associated bridges, culverts and

diteites, into and across the site of op

erations, in a manner that will mini

mize control or prevent erosion and sil

tation, fugitive dust, pollution of water,
damage to fish or wildlife or their habi
tat and public or public property.

(12) (i) Roads shall not be surfaced

with any acid or toxic producing ma

terial. No access roads will be construct

ed unless (A) the operator shall hu/e

first submitted a surveyed profile ac

companied by typical cross-sections of

the road and ditches, showing pipe, en

trance, exit channels and sediment con

trol structures and other structures or

configurations to be used on the road

to meet performance standards and (B)

the location shall have been marked and

inspected, and approved by the Mining
Supervisor, in consultation with the ap
propriate authorized officer and the sur

face owner, if other than the United

States.

(ii) No access road shall be constructed

in a stream, nor shall any stream or

stream bed be used as an access road.

Insofar as possible, all roads shall be

located on benches, ridges, and flatter

slopes to enhance stability and minimize

disturbance. Stream fordings shall be

avoided and the normal seasonal flow

and the normal seasonal sediment load

shall not be detrimentally affected by
access roads in a continuous fashion

that results in harm to the aquatic eco

system. Provided, however, that nothing

in this subparagraph shall be construed

to prohibit relocation or alteration of

such beds or channels pursuant to the

provisions of this Subpart and as set

forth in an approved plan.

(13) (i) The operator shall, except

where other reclamation based upon

post-mining land use and not requiring

revegetation pursuant to the require

ments of this section is expressly pro

vided for in an approved plan, establish

on regarded areas and all other affected

lands a diverse vegetative cover, native

to the area and capable of regeneration

and plan, succession at least equal in

density and permanence to the natural

vegetation provided, however, that the

Mining Supervisor, with the concurrence

of the appropriate authorized officer may

allow the use of approved mixtures of

introduced or native species where pref

erable to achieve quick cover or assure

successful revegetation. In approving

such mixture, preference will be given

to non-toxious species.

(ii) The operator's responsibility and

liability under his performance bond for
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revegetation of each planting area shall

extend until such time as the appropriate

authorized officer, in consultation with

the Mining Supervisor and the surface

owner, if other than the United States,
determines that successful revegetation

in compliance with subparagraph (i) of

this subsection has occurred, provided,

however, that this period shall extend for

a minimum of five full years after the

first planting, and for a total period of

liability not to exceed 10 years from the

original planting; and further provided

that,

(A) Where the appropriate officer, in

consultation with the Mining Super

visor,
determines- that natural condi

tions such as annual precipitation, soil

characteristics and native vegetation are

stable and favor rapid revegetation, and

that revegetation pursuant to subpara

graph (i) of this subsection is likely to

occur before the expiration of such mini

mum period, he may specify in the lease,
permit, or license that such minimum

period will not apply with respect to

some or all of the lands included in such

lease, permit or license; and

(B) Where during any such minimum

period such authorized officer, in con

sultation with theMining Supervisor and

the surface owner, if other than the

United States, determines that natural

conditions such as annual precipitation

and soil characteristics are sufficiently

unstable so as to favor only slow and

uncertain revegetation, he may recom

mend to the Mining Supervisor that the

liability of the operator be extended for

a period of up to five years beyond the

period initially established, if the finan

cial liability that would be incurred by

the operator as a result is reasonably

commensurate with the increased prob

ability of successful revegetation.

(iii) During the relevant period of

liability, the Mining Supervisor and the

appropriate authorized officer shall joint

ly inspect and evaluate the revegetated

areas pursuant to subparagraph 3041.6

(b) (2) hereof.

(14) The operator shall: (1) Except

as provided in subparagraph (ii) hereof,

allow public access to and upon Federal

lands subject to his lease, permit, or li

cense for all lawful and proper purposes,

except where such access would unduly

interfere with his authorized use.

(ii) Regulate public access, vehicular

traffic, and wildlife or livestock grazing

in all areas of active operations, includ

ing lands undergoing reclamation, in

order to protect the public, wildlife and

livestock from hazards associated with

such operations, and to protect revege

tated areas from unplanned and uncon

trolled grazing. For this purpose, the

operator shall provide warning signs,

fencing, flagmen, barricades, and other

safety and protective measures as may

be necessary.

(15) Coal storage areas shall be de

signed and maintained so as to eliminate

fire hazards from spontaneous combus

tion and other accidential ignition. If a

coal seam exposed by surface mining or

an accumulation of slack coal or com

bustible waste becomes Ignited during the

term of a lease, the operator shall imme

diately take all necessary steps to extin

guish the fire.

(16) Upon completion or temporary or

permanent abandonment of mining

operations in all or any part of a strip

pit, the face of the coal shall be covered

with noncombustible material that will

effectively protect the coal bed from be

coming ignited.

(17) The driving of any underground

openings by auger or other methods
from'

any strip pit shall not be undertaken

except as specifically approved by the

Mining Supervisor, in an approved plan.

3041.3 Compliance or performance

bond.

(a) The provisions of Subpart 3504 of

this Chapter are hereby made applica

ble to this subpart. In addition each com

pliance bond will be conditioned upon

faithful compliance with the regulations

in this subpart and any additional terms

and conditions of the lease or license.

(b) Prior to issuing a lease or license,

the authorized officer, after consultation

with the Mining Supervisor, shall ensure

that the amount of the compliance bond

or bonds to be furnished is sufficient to

ensure reclamation in accordance with

the performance and reclamation stand

ards in 3041.2-2, and with "the terms

and conditions of the lease or license.

(c) An application for a lease or license

may be denied any applicant or offeror

who has previously forfeited a bond be

cause of failure to comply with an ap

proved plan unless the affected lands

covered by such plan have been re

claimed without cost to the Federal Gov

ernment. Nothing in this subparagraph

shall be deemed to modify or limit any

discretionary authority of the author

ized officer of the BLM otherwise to deny

for cause any application for a lease or

'license.

(d) Once a lease or license has been'

issued the authorized officer, after con

sulting with and receiving the recom

mendation to increase or to release in

whole or in part any compliance bond or

bonds so that the amount of the com-

pliance bond or bonds will at all times be

sufficient to cover the estimated costs of

completion of the remaining reclamation

requirements of the approved plan and of

the terms and conditions of the lease

or license.

3041.4 Procedures and public partic

ipation.

Written findings. Except as may be

otherwise expressly set forth in this Sub

part, decisions and determinations of

any appropriate authorized officer act

ing pursuant to this Subpart or to 30

CFR Part 211 with respect to issuance

of leases, approval of mining plans or

modifications thereof, and abandonment

of operations shall be in writing, shall

set forth with reasonable specificity the

facts and the rationale upon which such

decisions or determinations are based,

and shall be available for public inspec

tion during normal business hours ac

the offices of such officer.

.'>() I I.o Completion of operations and

abandonment.

(a) Grading and backfilling. Upon

completion of backfilling and grading as

required by the approved plan and prior

to replacing topsoil and revegetation, the

operator shall submit a report thereon,

in duplicate, to the Mining Supervisor

and request inspection for approval.

Whenever it is determined by such in

spection that the backfilling and grading

has met the requirements of the ap

proved plan, theMining Supervisor shall

recommend to the appropriate author

ized officer release of an appropriate

amount of the compliance bond for the

area satisfactorily backfilled and graded.

(b) Temporary abandonment. In areas

in which there are no current operations.

but operations are to be resumed under

an approved plan, the operator shall sub

stantially backfill,
fence,'

protect, or

otherwise effectively close all surface

openings, auger holes, areas prone to

subsidence, and surface facilities or

workings which are a hazard to people or

animals. Conspicuous signs shall be

posted prohibiting entrance of unauthor

ized persons All such protective meas

ures shall be maintained in a secure con

dition until such operations are resumed

or permanently abandoned.

ic> Permanent
abandonment. Before

permanent abandonment of exploration

or mining operations, all openings and

excavations, including water
discharge-

points, shall be closed or backfilled, or

otherwise permanently dealt with in ac

cordance with sound engineering prac

tices and according to the approved

plan. Drill ho)
,'s, trenches, and other

excavations
fn-

exploration, develop

ment or prosp ting shall be abandoned

in such a manner as to protect the sur

face and not to endanger any present or

future underground operations or any

deposit of oil, gas, other mineral re

sources, or ground water. Methods of

abandonment shall be approved in ad

vance by theMining Supervisor in an ap
proved plan, and may include backfilling.

regrading, revegetation, cementing, and

capped casing, or combinations of these.

or other methods. Reclamation and

clean-up of surface areas around and

near permanently abandoned under

ground or surface mines, including, ex

cept where otherwise expressly provided

in an approved plan, removal of equip

ment and structures related to the min-
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ing operation, shall commence without

delay following cessation of mining

operations. Areas affected by access

roads will be graded, drained, and re-

vegetated in accordance with the ap

proved Mining Plan and therein ap

proved post mining land use prior to bond

release. In the event that access or haul

roads are intended to remain after aban

donment of the operation, pursuant to

3041.2-2(f)(ll) of this Subpart, they
must be designed and constructed so as to

be permanently stabilized using adequate

drains, water barriers, and other

practices.

(d) Notice of abandonments release of

bond. (1) Not less than 30 days prior to

cessation or abandonment of operations,

the operator shall submit to the Mining

Supervisor, in duplicate, a notice of his

intention to cease or abandon operations,

together with a statement of the exact

number of acres affected by his opera

tions, the extent and kind of reclamation

accomplished, and a statement as to

the structures and other facilities that

are to be removed from or remain on the

leased or licensed lands.

(2) Upon receipt of such notice, the

Mining Supervisor and the appropriate

authorized officer or officers shall

promptly make a joint inspection to de

terminewhether all operations have been

completed in accordance with the terms

and conditions of all leases, permits, and

licenses, and with the requirements of

approved, operating plan. Where the op

erator has compiled with all such terms,

conditions and requirements and the

regulations of this Subpart the Mining

Supervisor shall recommend to the

appropriate authorized officer that the

appropriate period of bonded liability be

terminated.

(3) When the surface of lands in a

lease permit or license is not owned by
the United States the Mining Supervisor

shall notify the surface owner and solicit

and take into account his comments be

fore recommending to the appropriate

authorized officer that the period of such

bond liability be terminated.

3041.6 Itrports.

fa) Operations. The operator shall file

with the Mining Supervisor within 30

days after the end of each calendar year,

and within 30 days after any temporary

or permanent abandonment of opera

tions, a report, in duplicate, containing
the following with respect to his opera

tions or the operations subject to such

abandonment.

(1) Serial number of the lease, permit,

or license and a description of the lands

affected by operations.

(2) The number of acres disturbed and

the number of acres reclaimed, including
areas on which revegetation is being
conducted.

(3) A description of the reclamation

work remaining to be done on lands dis

turbed.

(b) Revegetation. (1) The operator

shall file a report, in duplicate with the

Mining Supervisor within 30 days after

each planting is completed. The report

shall: (i) Identify the lease or license;
(ii) Show the types of planting or seed

ing, including mixtures and amounts:

(iii) Show the date of planting or seed

ing; (iv) Identify or describe the planted
or seeded lands; (v) Describe any sur

face manipulation, mulching, fertiliza

tion, and irrigation procedures, if any.

and contain such other information as

may be considered relevant.

(2) The Mining Supervisor and the

authorized officer of the Federal surface

managing agency shall, as soon as possi

ble after each full growing season, joint

ly inspect and evaluate the revegetated

areas to determine, in consultation with

the surface owned .if other than the

United States, whether satisfactory

vegetative growth has been established,

or whether additional revegetation ef

forts should be ordei'ed pursuant to 30

CFR 211.62(b) (2).

3041.7 iS'olicc of noncompliance: Rev

ocation.

(a) The appropriate authorized offi

cer and the Mining Supervisor shall have

the right to enter upon the lands subject

-to this Subpart under lease or license,
at any reasonable time.

(b) If an appropriate authorized of

ficer discovers that an operator is con

ducting on lands subject to this subpart

activities which are not in compliance

with the requirements of a least or li

cense, applicable regulations, or an ap

proved plan and such activities do not

threaten immediate and serious dam

age to the environment, resources, or

the health and safety of the public, such

authorized officer shall or, in the case of

an appropriate authorized officer of any

Federal surface managing agency not in

the Department of the Interior, may

refer the matter to the Mining Super

visor for remedial action pursuant to 30

CFR 211.72(a).

(c) If an appropriate authorized of

ficer discovers that an operator is con

ducting on lands subject to this subpart

activities which are not in compliance

with the requirements of a lease or li

cense, applicable regulations or an ap

proved plan and such activities threaten

immediate and serious damage to the

environment, resources, or the health

and safety of the public, and the Mining
Supervisor is not available for appro

priate remedial action pursuant to 30

CFR 211.72(c): such
.
authorized officer

may order the immediate cessation of

such activities and shall promptly notify

the Mining Supervisor. Upon such noti

fication, the Mining Supervisor shall or

der immediate remedial action pursuant

to 30 CFR 211.72(c).

(d) Failure of the operator to take

action in accordance with an order for

cessation of activities issued pursuant to

paragraph (c) of this section, or with a

written notice of noncompliance issued

by the Mining Supervisor in accordance

with the provisions of 30 CFR 211.72

shall be grounds for suspension of the

operation and for possible cancellation

of the lease, permit, or license in accord

ance with the regulations in 43 CFR

3500 of this Chapter.

3041.8 Variances.

(a) Variances from compliance with

the performance standards set forth in

this subpart may be allowed as part of

an approved mining plan under either

of the following circumstances :

(1) Where an applicant states in a

proposed plan or modification thereof

that he cannot meet a performance

standard specified in subparagraphs

3041.2-2(f) (2), (4), (6), (11), (12) or

(13) of this subpart, he may request

a variance from such performance

standard where such variance would be

compatible with the approved post min

ing land use, and shall support his re

quest with appropriate information dem

onstrating the need therefor. The Min

ing Supervisor, after consultation with

the appropriate authorized officer and

the surface owrer, if other than the

United States, may approve or disap

prove such variance, and shall advise the

applicant and approve or disapprove the

proposed plan or modification accord

ingly;
(2) Where an applicant proposes a

post-mining land use that is substan

tially different from the land use imme

diately prior to any exploration and

mining, the Mining Supervisor, with the

concurrence of the appropriate author

ized officer and after consultation with

the surface owner, if other than the

United States, may approve a mining

plan containing variances from the per

formance standards of 30 CFR 211 and

3041.2-2 (f) hereof, provided that:

(A) After consultation with the ap

propriate land use planning agencies, If

any, the proposed development is

deemed to constitute an equal or better

economic or public use of the affected

land, as compared with the premining

use.

(B) The granting of such variance Is

essential to achieving the proposed post

mining land use.

(C) The applicant presents specific

plans for the proposed post mining land

use and appropriate assurances that

such use will be: (i) Compatible with

adjacent land uses; (ii) Supported by

commitments and assured of investment

from public agencies where appropriate;

(iii) Practicable with respect to private

financial capability for completion of

the proposed development; (iv) Planned

pursuant to a schedule made part of the
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proposed mining plan so as to Integrate

the mining operation and reclamation

with the post mining land use; (v) De

signed by qualified personnel In con

formance with professional standards in

order to assure the stability, drainage,

and configuration necessary for the in

tended use of the site.

(D) To the degree possible and taking

into account the subjeotive nature of

the assessment, the applicant has con

sidered the impact of the proposed land

use on the aesthetic character of the

area by consulting with inhabitants of

the area, and utilizing expertise in the

landscape and geomorphologic fields.

(b) Any application for a variance

pursuant to paragraph (a) of this sec

tion shall demonstrate that any pro

posed disturbance of land above a high-

wall will facilitate compliance with the

environmental protection and perform

ance standards set forth in this subpart.

(c) Any application for variance pur

suant to paragraph (a) of this section

which proposes to place spoil or other

material on the downslope below the

bench used to mine an area classed as

"steep
slope,"

shall demonstrate to the

satisfaction of Mining Supervisor that

the permanent or temporary sediment

loads in the receiving drainages and

reclamation to the post-mining land use

will not have significant adverse effects

upon the aesthetics of the area.

(d) All variances granted pursuant to

this section shall be reviewed by theMin

ing Supervisor and the appropriate au

thorized officer not more than three years

after granting of the variance and in

corporation in the mining plan, to ensure

that the development is proceeding in

accordance with the terms of the ap

proved plan and the terms and condi

tions of any lease, permit, or license.

(e) An operator may apply for a vari

ance pursuant to the provisions of para

graph (a) of this section only by sub

mitting a new or revised mining plan to

the Mining Supervisor for approval pur

suant to the provisions of 30 CFR 211.

Minor changes of operations which do

not involve violations of the performance

standards set forth in this subpart, and

the granting of a variance pursuant to

the description in 3041.2-2(a) (2) of

this subpart, will not be deemed to be

subject to or require compliance with,

.theprovisions of this section.

(f) If the Director of the GS deter

mines that a decision to grant a variance

would constitute a major Federal action

significantly affecting the quality of the

human environment, and that an en

vironmental impact statement as re

quired by Section 102(2) (C) of the Na

tional Environmental Policy Act has not

been prepared with respect thereto, such

a statement shall be prepared. If the

Mining Supervisor grants a variance

pursuant to this Section, he shall notify

the appropriate land managing agency

or land planning agency for the pur

pose of determining whether any

changes may, as a result of such vari

ance, be required in any land use plan.

PART 3500LEASING OF MINERALS
OTHER THAN OIL AND GAS: GENERAL

2. Section 3500.0-5 of 43 CFR ls

amended by revising paragraphs (h) and
(i) as follows:

3500.0-5 Definitions.

(h) Public Bodies. Public bodies are

Federal and State agencies, municipali

ties, and rural electrie cooperatives and

similar types of organizations, and non

profit corporations controlled by any of

foregoing entities.
(i) Government

_
entities. Govern

mental entities are "Federal and State

agencies, municipalities and subdivisions

thereof, including any corporation pri

marily acting as an agency or instru

mentality of a State, which produces

electrical energy for sale to the public.

3. 43 CFR 3501.1-4 paragraphs lb) (1)

(i) and (ii) are revised to read as follows :

3501.11 Acreage limitations.

* * * *

(b)
* *

(1) Coal, (i) No person, association, or

corporation, or any subsidiary, affiliate,

or persons controlled by or under com

mon control with such person, associa

tion, or corporation shall take, hold, own

or control at one time Federal coal leases

or permits on an aggregate of more than

46,080 acres in any one State, and in no

case on an aggregate of more than 100,-

000 acres in the United States.

(ii) No person, association, or corpora

tion holding, owning or controlling Fed

eral coal leases or permits (by itself or

through any subsidiary, affiliate, or per

son under common control with it) on

an aggregate of more than 100,000 acres

in the United States on August 4, 1976,

shall be required to relinquish any lease

or permit which it held on that date,

but it shall not be permitted to take,

hold, own or control any further Federal

coal leases or permits until such time as

its holding, ownership, or control of Fed

eral leases or permits has been reduced

below an aggregate of one hundred

thousand acres within the United States.

* * *

4. 43 CFR 3501.1-5 is revised to read as

follows:

3501.1-5 Exceptions.

(a) All leaseable minerals except coal.

No lands within the boundaries of the

following areas in the public domain shall

be leased under the provisions of this

Part:

(1) National parks and monuments.

(2) Indian reservations.

(3) Incorporated cities, towns, and

villages.

(4) Naval petroleum and oil shale re

serves.

(5) Lands acquired under the act of

March 1, 1911 (36 Stat. 961; 16 U.S.C.

513-519) known as the Appalachian For

est Reserve Act, or other acquired lands.

(b) Coal. No co:1! leasing shall be per

mitted on the public domain within the

areas set forth in 43 CFR 3535.4.

5. 43 CFR 3501.2-1 is revised to read as

follows :

3501.2 Acquired lands.

3301.21 Lands and deposits not sub

ject to leasing.

i a) All leaseable minerals except coal.

Tire following acquired lands are not

subject to leasing:

(1) Lands acquired for the develop
ment of their mineral deposits;
(2) Lands acquired by foreclosure or

otherwise for resale;

(3) Lands acquired as surplus under

the Surplus Property Act of October 3,

1944 (58 Stat. 765; 50 U.S.C. 1611, et

seq.);

(4) Lands in incorporated cities,

towns, and villages :
(5) Lands in national parks and

monuments; and

(6) Lands which are tide lands or

submerged coastal lands within the Con

tinental Shelf adjacent or littoral to any
part of land within the jurisdiction of

the United States.

(b) Coal. No coal leasing shall be per
mitted on acquired lands within the

areas set forth in 43 CFR 3525.4.

6. 43 CFR 3502.9 is amended to read as

follows :

3502.9 Public Bodies.

3502.9-1 Coal.

(a) To obtain a coal lease on a tract

set aside pursuant to 30 U.S.C. 201(a) a

public body must submit: .

(1) Evidence of the manner in which

it is organized:

(2) Evidence that it is authorized to

hold a lease or permit;

(3) Evidence that the action proposed

has been duly authorized by its govern

ing body; and

(4) A definite plan to produce energy

solely for its own use or for sale to its

members or customers (except for short-

term sales to others) .

(b) To obtain a license to mine coal

pursuant to 30 U.S.C. 208, a municipality
must submit:

(1) Evidence of the manner in
which"

It is organized;
(2) Evidence that it is authorized to

hold a license; and
(3) Evidence that the action proposed

has been duly authorized by its govern

ing body.
(c) To obtain a coal lease pursuant to

30 U.S.C. 352 on a tract of acquired lands

set apart for military or naval purposes,

a governmental entity must submit:

(1) Evidence of the manner in which

it is organized, including the state in

which it is located:
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(2) Evidence that it is authorized to

hold a lease:

(3) Evidence that the action proposed

has been duly authorized by its govern

ing body; and

(4) Evidence that it is producing elec

tricity for sale to the public in the state

where the lands to be leased Is located.

(d) Where the material required in

paragraphs (a) , (b) and (c) of this sec

tion has previously been filed, a reference

by serial number of the record in which

it has been filed, together with a state

ment as to vny amendments, will be

accepted.

7. 43 CFR Subpart 3503 is amended by

adding a new 3503.3-3 to read as

follows :

3503.3-3 Coal.

(a) A coal lease shall require payment

of a royalty of not less than 12 V2 per

centum of the value of the coal removed

from a surface mine.

(b) A coal lease shall require payment

of a royalty of not less than 8 per centum

of the value of the coal removed from an

underground mine, except that the au

thorized officer may determine a lesser

amount if conditions warrant.

(c) The value of coal removed from a

mine is defined for royalty purposes in

30 CFR 211.63.

8. 43 CFR 3503.3-1 (b) is amended by

revising paragraph (1) to read as

follows :

3503.3-1 General statement rentals.

* * * *

(b) Leases (1) Coal. Annual rental

per acre or fraction thereof for coal

leases shall not be less than 25 cents for

the first year, not less than 50 cents for

the second through fifth years and not

less than $ for each and every

year thereafter during the continuance

of the lease.

(i) Leases issued before August 4, 1976.

The rental paid for any year shall be

credited against the royalties for that

year until the lease is readjusted.

(ii) Leases issued or adjusted after

August 4, 1976. Rental payments may

not be credited against royalties.

3505.1-1, 3505.2-1 through 3505.2-4

Llteserved]

9. 43 CFR Subpart 3505 is amended by

revoking and reserving 3505.1-1,

3505.2, 3505.2-1, 3505.2-2, 3505.2-3, and

3505.2-4.

3511.2-1 and 3511.2-2 [Amended]

10. 43 CFR Subpart 3511 is amended

by revoking and reserving paragraph (b)

(1) of 3511.2-1 (b)(1) and 3511.4-4.

PART 3520PREFERENCE RIGHT AND

COMPETITIVE LEASES

Operator questions order of sections:

11. Section 3520.0-3 is revised as

follows :

3520.0-3 Authorities.

(a) Public domain and acquired lands.

The Secretary is authorized to divide

into leasing units and award leases of

mineral lands and mineral deposits

owned by the United States as set forth

in 3500.1-1 subject to the provisions of

the Mineral Leasing Act, as amended

and supplemented, and the Mineral

Leasing Act for Acquired Lands as set

forth in 3500.0-3. Coal leasing is gov

erned by the application procedures in

43 CFR Subpart 3525. Other leaseable

minerals are covered by the procedures

in 43 CFR Subpart 3521.

14. Section 3521.2-1 is revised as

follows :

3521.21 Application or Bureau mo

tion.

(a) Application. (1) Forms, (i) Where

filed and copies. An application for a

lease must be filed in duplicate in the

proper office. No specific form is re

quired. Competi-coal lease applications

will be accepted only as authorized by 43

CFR Subpart 3525. The application

should include the information set forth

in (ii) to (v) of this subparagraph.

(ii) The applicant's name and address.

(iii) State of citizenship and qualifi

cations.

(iv) A complete and accurate descrip
tion of the lands for which the lease is

desired. See 3501.1-3.

(v) Evidence that the land is valuable

for the mineral for which application is

made, with a statement as to the char

acter, extent and mode of occurrence of

the deposit.

(2) Additional Stateinents Required.

The contemplated investment for the

development and purchase of equipment

of a producing mine of a stated average

daily output. Phosphate. To the extent

such information is known to the appli

cant, a description of the phosphate and

associated or related mineral deposits in

the land based upon such actual exami

nation as can be effected without an in

jury to the land or deposits (such ex

amination shall not be deemed a tres

pass) , giving nature and extent of the

deposits; an outline in general terms of

the proposed method of mining and

processing the same; the proposed in

vestment in mining operations thereon,
and processing facilities therefor.

(3) Evidence showing in sufficient de

tail that:

(i) The amount of phosphate lands,
Federal and non-Federal, held by him,
together with the lands described in the

application are necessary for his pro

posed development plan.
"

(ii) He intends to explore, mine and

develop the property in good faith.

(iii) His proposed operations of the

property will be in accordance with good

conservation practice and this addi

tional development is needed in order to

supply an existing demand which cannot

otherwise be reasonably met.

12. Section 3521.2-2 is revised as

follows :

3521.2-2 Qualifications.

(a) Compliance with Subpart 3502 is

required.

(b) Bureau motion. (1)- Bureau of

Land Management responsibility.

(2) Geological Survey responsibility.
(c) Leasing Units. (1) Phosphate. If

the authorized officer shall determine.
after consultation with the Mining
Supervisor of the Geological Survey that
specific lands or deposits, not under an

outstanding permit or application for

preference right lease, which constitute

an acceptable leasing unit are subject to

phosphate lease, they will be offered for

such lease on the terms and conditions

to be specified in the notice of lease offer

to the qualified person who offers the

highest bonus by competitive bidding
equal to the fair market value of the

mineral deposit either at public auction

or by sealed bids as provided in iiie no

tice of lease offer.

(2) Solid (hardrock) minerals. Any

qualified person may file an application

for the competitive offering of such

deposits. Leasing units may not exceed,

in reasonably compact form, 2,560 acres

of land described in the manner re

quired by this section. The authorized

officer may prescribe a lesser area for

any mineral deposit if the Geological

Survey reports that such lesser area is

adequate for a logical leasing unit.

(i) Exception, (a) Phosphate. In a no

tice for a phosphate lease, the detailed

statement will set forth that the terms

of minimum production will not be re

duced or waived at the lessee's request

as provided in 3503.3-2(b) (3), (d),

(e), or upon a satisfactory showing that

market conditions are such that the

lessee cannot operate except at a loss.

(b) Asphalt. All leases will be issued

through competitive bidding only in the

same manner as that provided for in

Subpart 3120.

(c) Publication. Notice of offer of

lands or deposits for lease by competi

tive bidding will be by publication once

a week, or for such other period as may

be deemed available, in a newspaper of

general circulation in the county in

which lands are situated.

13. The following sections are re

pealed and reserved: 43 CFR 3520.0-4,

43 CFR 3520.1-2, 43 CFR 3520-1-3, 43

CFR 3521.1-4, 43 CFR 3521.1-5.

14. Title 43 CFR 3520.2-1 Is amended

to read as follows :

3520.2-1 Duration of leases.

Leases shall be Issued for indetermi

nate periods subject- to readjustment or

renewal at the end of the first 20-year

period upon such terms and conditions

as may be incorporated in each lease or

prescribed in general regulations issued

by the Secretary of the Interior, includ

ing covenants relative to mining meth

ods, waste, period of preliminary devel

opment and minimum production (a)

Exceptions. (1) Asphalt. Asphalt leases

are issued for 10 years and so long
there-
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after as the lessee complies witn tne

terms and conditions of the lease.

(2) Solid (hardrock) minerals. The

lease will be issued for a period not ex

ceeding 20 years the term to be deter

mined upon the advice of the agency

having jurisdiction over the surface and

the U.S. Geological Survey.

(3) Coal leases issued or readjusted

after August 4, 1976. The term of the

lease shall be twenty years, and as long
thereafter as the lessee is producing coal

annually in commercial quantities.

3524.1-1 rReserved]

15. 43 CFR Subpart 3524 ls amended

by revoking and reserving 3524.1-1.

16. 43 CFR 3524.2-1 is amended to

read as follows :

3321.2-1 Coal.

(a) Application. A lessee may obtain

modification of his lease to include coal

lands or coal deposits contiguous to

those embraced in his lease if the au

thorized officer determines that it would

be in the interest of the United States to

do so. In no event shall the total area

added by such modifications to an exist

ing coal lease exceed one hundred sixty

acres or the same number of acres as

that in the original lease, whichever is

less. The lessee shall file his application

for modification in duplicate In the

proper land office, describing the addi

tional lands desired, and the needs and

reasons for and the advantage to the

lessee.of such modification.

(b) Availability (1) Noncompetitive.

Upon determination by the authorized

officer that the modification is justified

and that the interest of the United

States is protected, the lease will be

modified without competitive bidding to

include such part of the land or depos

its as he shall prescribe.

(2) Competitive. If it is determined

that the additional lands or deposits can

be developed as part of an independent

operation or that there is a competitive

interest in them, they will be offered as

provided in Subpart 3520.

(c) Terms and conditions. The au

thorized officer shall, require changes in

the terms and conditions of the original

lease to make them consistent with the

modified lease. Before a lease is modi

fied under paragraph (a) or (b) of tills

section, the lessee shall file his written

acceptance of the conditions imposed in

the modified lease and the written con

sent of the surety under the bond cov

ering the original lease to the modifica

tion of the lease and to extension of the

bond to cover the additional land.

17. A new Subpart, 3525, is added to

Title 43 CFR as follows:

Subpart 3525 Energy Minerals Activity
Recommendation System (EMA3S)

Sec.

3525.1 Authority.

3525.2 Objectives and policy.

3525.3 Competitive leases: procedure*.

3525.4 Qualified applicants.

3525.5 Lands subject to leaning.

3525.6 Special leasing opportunities.
3525.7 Deferred bonus payment policy.
3525.8 Request for Information on areas

of Interest.

3525.9 Applications: short-term sales.

3525.10 Preliminary data.

3525.11 Land-use plans.

3525.12 Land-use plans: avaUablllty.

3520.13 Consent to leasing: Federal surface

managing agency.

3526.14 Consultationwith Governors.

3525.15 Notice of lease sale.

3525.16 Consultation with Attorney Gen

eral.

3525.17 Award of leases.

3525.18 Compliance with Notice of Compet

itive Lease Offer.

3525.19 Procedures and public participation.

Subpart 3525 EnergyMinerals Activity
Recommendation System (EMARS)

352.1.I Authority.

<a) Acts. (1) The Act of February 25,

1920, 41 Stat. 437, as amended by the Act
of June 3, 1948, 62 Stat. 248, the Act of

September 9, 1959, 73 Stat. 490, the Act

of August 31, 1964, 78 Stat. 710, and the
Act of August 4, 1976, 90 Stat, 1083, 30

U.S.C. 201 <a).

(2) The Act of August 7, 1947, 61 Stat.

913, and the Act of August 4. 197G, 90

Stat. 1090, 30 U.S.C. 352.

(b) Actions Authorized. The Secretary

may Issue coal leases through competi

tive bidding.

3525.2 Objectives and policy.

(a) The objectives of the Department's

coal leasing process called Energy Min

erals Activity Recommendation System

(EMARS). include: the orderly and

timely development of federally-owned

coal; appropriate uses of the resources;

effective environmental protection; and

a fair market return to the public for the

re&ources sold. The program consists of

three principal elements: nominations;

multiple resource land-use planning;

and environmental analysis. Nominations

provide the first indication of tracts

which should or should not be leased.

The nominations received are then com

pared with resource values through the

Bureau's land-use planning process, in

cluding Management Framework Plans.

From these phases, proposed tract rec

ommendations will be made and envi

ronmental analyses will be undertaken

on the proposed coal lea;:e tracts. The

integration of these three elements, i.e.,

nominations, multiple resource land-use

planning, and environmental analysis

each of which will be undertaken with

State and public participation will

produce specific coal lease recommenda

tions for Secretarial decision.

b) It is the policy of the Department

to encourage the development of Fed

erally-owned coal, where such develop

ment is authorized, through a program

that will provide for the protection, or

derly development and conservation of

Federal mineral and nonmineral re

sources in a manner that will avoid,

minimize or correct adverse impacts on

society and the environment resulting

from coal development, without undue

duplication or administrative delay by

Federal officers. It is also the policy of

the Department to issue leases for coal

only where reclamation of the affected

lands to the standards set forth in 43

CFR Part 3040 is attainable and assured

und a reclamation program will be un

dertaken as contemporaneously as prac

ticable with operations.

$ 352.,>.3 Competitive Icjim'isj Pvro--

lurcs.

<a) Establishment of leasing tracts.

General coal land or deposits shall be

divided into suitable leasing tracts and

leased competitively. The Energy Min

erals Activity Recommendation System

(EMARS) shall be used to identify

tracts suitable for leasing through nomi

nations and multiple-use land manage

ment planning. All competitive lease

.sales, except those that qualify under

the short-term leasing criteria, will be

on Bureaumotion.

(b) Selection of proposed tracts. <l)

Bureau Motion. Proposed tracts will be

selected by the Bureau of Land Man

agement and United States Geological

Survey field offices, with participation

from affected State governments, and

other surface management agencies, if

other than V\e Bureau of Land Man

agement, based upon relevant informa

tion Including information from the ap

propriate land-use plan, from nomina

tions and from competitive coal lease

applications on file.

(2) Selection of Proposed Tracts:

Short-term Sale. Proposed tracts for

short-term sales will be selected using

the same criteria as Bureau motion

tracts. Prior to selecting a proposed

short-term tract the Bureau must deter

mine that the application meets the

short-term leasing criteria.

(3) No lands may be included in a

proposed tract unless: (i) the land is

included in a completed land-use plan

and leasing is compatible with the plan;

(ii) the lands have been included in a

known recoverable coal resource area

(KRCRA) ;

(iii) the lands have been included in

a nomination or have been identified by

BLM as potential leasing tracts or in

cluded in a short-term lease application.

(4) Tract Selection Factors. The selec

tion of proposed lease tracts will include

consideration of such factors as: depth,

quality, thickness and extent of the coal

resource; water resource availability;

relationship to existing communities;

potential impacts on economic structure

(e.g., employment, available services,

etc.) ; service and access corridors;

aesthetic qualities such as scenic, cultur

al, Wildlife, and vegetative values; re

habilitation potential and Coal Resources

Regulations Guideline No. 1 (41 FR

43722)
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(c) Compliance with NEPA. The Na

tional Environmental Policy Act will be

complied with as follows: If several pro

posed leasing units have significant

related characteristics and would sustain

similar or related environmental impacts,

as determined by the Secretary, they may

be covered by a single regional environ

mental impact statement. Where leasing

actions are adequately covered in a re

gional impact statement, no additional

impact statement need be prepared. A

public hearing will be held after publica

tion of a draft regional environmental

assessment or an impact statement, as

appropriate, will be prepared for pro

posed leasing actions not included in a

regional impact statement. The Depart

ment will provide public notice and an

opportunity for a public meeting on an

environmental assessment for a coal

leasing proposal that indicates that an

environmental impact statement is not

required.

(d) Technical examuiations. A techni

cal examination in accordance with the

procedures in 43 CFR 3041.2 and 3041.2-1

will be completed on each unit after com

pletion of the final environmental impact

statement or environmental analysis to

identify specific reclamation require

ments and tutcts requiring special en

vironmental consideration and to pre

pare bonding requirements and stipula

tions to minimize impacts upon-the en

vironment and other resources, lands

uses, or programs. Reclamation require

ments will be imposed in accordance with

43 CFR 3041. The technical examination

will include an evaluation of the pro

posed leasing unit to balance the value

of the coal again.
'

the cost of mining, the

cost of mitiga'im of environmental

damage, and the significance of
un-

mitigable damages. The Bureau will ob

tain from the Geological Survey an eval

uation and comparison of the effects of

recovering coal by deep mining, by sur

face mining, and by other methods to

determine which method or methods

achieves the maximum economic recov

ery of the proposed tract.

(c) Recommendation of tentative coal

lease tracts. (1) After the BLM has com

pleted the actions required by para

graphs (a; -(e) of this section, after

State government and surface manage

ment agency consultation, and after

holding a public hearing, on the record,

in the area which may be affected by

the proposed coal lease sale, the State

Director will recommend suitable tenta

tive coal lease tracts to the Director. The

Director will consolidate approved field

recommendations into a proposed Coal

Lease Sale Schedule for review and ap

proval by the Secretary.

(2) The Director's recommendation,

and the Secretary's final approval, shall

include a written synopsis of earlier

analyses which evaluates and compares:

(i) The effects of recovering coal by

deep mining, by surface mining and by

anv other method to determine which

method or methods or sequence of meth

ods achieves the maximum economic re

covery of the coal
within"

the proposed

leasing tract, and

(ii) The effects which mining the pro

posed lease might have on an impacted

community or area, including impacts

on the environment, on agriculture and

other activities, and on public services.

3325.4 Qualified applicants.

Leases may be issued to qualified ap

plicants fisted in Subpart 3502 of this

chapter unless:

(a) The qualified applicant, or any

subsidiary, affiliate, or person controlled

by or under the common control of the

qualified applicant holds a lease or leases

to coal deposits issued by the United

States and has held the lease for 10

years and is not producing coal in com

mercial quantities.

Exceptions. A lessee is not disqualified

from holding a lease if either production

is interrupted by strikes, the elements, or

casualties not attributable to the lessee,
or the Secretary has suspended the re

quirement of continued operation upon

payment of advance royalties.

(1) The 10-year period referred to in

paragraph (a) of this section shall begin

on August 4, 1976, or the date the lease

is issued, whichever is later.

(2) For the purpose of this paragraph,

production of coal in commercial quanti

ties means production adequate to meet

the requirement for continuous opera

tion as defined in 3500.0-5 (g) of this

chapter

(b) The qualified applicant holds or

controls more than 46,080 acres of Fed

eral coal leases in any one state or 100,000

acres of Federal coal leases in the entire

United States.

3525.5 I,aiid> subject to leasing.

(a) The Secretarymay issue coal leases

on all lands owned by the United States

except lands in the:

(1) National Park System;
(2) National Wildlife Refuge System;

(3) National Wilderness Preservation

System;

(4) National System of Trails;

(5) Wild and Scenic Rivers System,

including study rivers designated under

section 5(a) of the Wild and Scenic

Rivers Act;

(6) Incorporated cities, towns and vil

lages; and

(7) Tide lands, submerged coastal lands

within the Continental Shelf adjacent or

littoral to any part of land within the

jurisdiction of the United States.

(8) Lands acquired by the United

States for the development of mineral

deposits, for foreclosure or otherwise for

resale, or reported as surplus property

pursuant to the provisions of the Surplus

Property Act of 1944.

(b) (1) The Secretary may issue coal

leases with the consent of the Secretary

of Defense on acquired lands set apart

for military or naval purposes only if

the leases are issued to a governmental

entity, including any corporation pri

marily acting as an agency or instru

mentality of a State, which

(i) Produces electrical energy for sale,

to the public; and

(ii) Is located in the State in which

the leased lands are located.

(2) A government entity is located in

a State if its production facilities are in

that State, and the coal produced from

the lease will be used in the State.

(c) The regulations in Subpart 3525 of

Title 43 CFR do not apply to the leasing
and development of coal deposits owned

by Indians and subject to the trust pro

tection of the United States. Regulations

governing those deposits are found in

25 CFR Chapter I.

3523.6 Special leasing opportunities.

(a) The Secretary shall, under the pro

cedures established under this subpart,

reserve and offer a reasonable number

of coal lease tracts within competitive

lease sales each year as special leasing

opportunities. Except for the limitation

on bidding contained in paragraph (b)

of this section, all of the requirements of

this subpart apply to special leasing op

portunities including the requirement

that the coal be leased at its fair-market

value.

(b) Only public bodies, including Fed

eral agencies, rural electric cooperatives,

or non-profit corporations controlled by

any of these entities which have a defi

nite plan to produce energy for their own

use or for sale of their members or cus

tomers will be eligible to bid for leases

designated as special leasing opportuni

ties. Evidence of qualification to bid for

leases designated as special leasing op

portunities must be filed with the De

partment at least 60 days prior to a sale.

(c) The Secretary may designate cer

tain coal lease tracts as special leasing

opportunities only if a public body has

requested, in the nomination or else

where, that the procedures of this sec

tion apply.

(d) Leases issued under this Section

may be assigned only to another public

body.

3525.7 Deferred Bonus Payment Pol

icy.

All competitive coal lease sales shall be

held on a deferred bonus payment basis.

In a deferred bonus payment the lessee

shall pay the bonus payment in five (5)

equal installments : The first installment

shall be made as required by 3525. The

balance shall be paid in equal annual in

stallments due and payable on the first

four anniversary dates of the lease. If

a lease is relinquished or otherwise ter

minated, the unpaid remainder of the
bid

shall be immediately payable to the

United States.
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3525.8 Kequcst for inforiiiiition on

areas of interest.

(a) Purpose. This section establishes a

procedure by which industry, the general
public, and State and local governments

can inform the Department of the Inte

rior of their views on coal leasing in par
ticular areas. The Department will incor

porate the information it receives into its

internal planning processes for Federal

coal leasing tract selections. Except for

short-term leasing applications, nomina
tions are the primary source of Informa

tion on the need for additional coal leas

ing.

(b) Description of process. The Direc

tor will request iruormation on an annual

basis, or as necessary. Any person may

file with the Bureau, a statement with

supporting information, asking the Di

rector tomake a request for nominations.

The Bureau is not required to act on the

statement. The Request for Information

on Areas of Interest >vill consist of two

types.

(1) Industry nominations. Nomina

tions from industry of tracts of land that
the Department should or should not

make available for coal leasing includ

ing, as appropriate, statements describ

ing why the tracts should or should not

be leased.

(2) .4rcas of public concern. Concur

rently with Industry Nominations, State
and local governments and the general

public are requested to submit Areas of

Public Concern covering tracts of land

that the Department should or should

not make available for coal leasing in

cluding, as appropriate, statements de

scribing why the tracts should or should

not be leased.

<c) Use of nominations. Information

obtained through the nominations proc

ess will be analyzed and compared with

multiple resource opportunities identi

fied in the land-use planning process.

Proposed coal lease tracts will then be

developed on the basis of nominations

and multiple resource Information.

(d) Description of nominations. All

nominations or statements of informa
tion for or opposed to leasing shall:

(1X1) Describe the lands by legal sub

divisions, section, township, and range;

or in the case of land covered only by
protracted .surveys, by section, township,

and range according to an approved pro

traction diagram; or

<ii) Use the Bureau of Land Manage

ment's Surface/Minerals Management

Quads (minerals ownership maps) to in

dicate nominated areas. A readily dis

cernible line on these maps conforming

to legal subdivision and section lines will

be accepted as the description required

in paragraph (d)(1) (i) of this section.

The maps are available for sale at BLM

State and mostDistrictOffices.

(2) Describe reasonably compact areas,

which will be assumed to include all Fed

eral coal within the boundaries described,

and may not exceed 25,000 acres.

(e) Multiple nominations. If a person

submits two or more nominations for

leasing or two or more nominations

against leasing, choices shall be ranked

in order of importance and shall be num

bered consecutively. Nominations should

be ranked on a nationwide basis.

(f) Inspection and copying. The pro

cedures in 43 CFR Part 2 govern the

public inspection and copying of Infor

mation submitted under this section.

<g) Notice of requests for nominations

on areas of interest. (1) Notice of each

Request for Information on Areas of In

terest will be published in the Federal

Register and in a newspaper(s) of gen

eral circulation in the State affected and

will specify the area or areas covered by
the call, the size and raking of nomina

tions, the period of time within which

to submit nominations, and the addresses

to which the nominations are to be

submitted.

(2) Lands Eligible for Nominations.

Nominations will be accepted only for

those lands that are eligible for coal leas

ing. Lands not subject to leasing include

<i) lands listed in 3525.5; (ii) lands

withdrawn from coal leasing or otherwise

not subject to the provisions of the Min

eral Leasing Act; (iii) land subject to a

coal lease, permit or preference right

lease application; and (iv) areas desig

nated by BLM as primitive areas.

<h) Areas nominated in national for

est system. The authorized officer will no

tify the Secretary of Agriculture of all

lands nominated for leasing that are in

the National Forest System.

(i) Meeting on Nominations. Prior to

the selection of proposed tracts, the Bu

reau will hold a public meeting on nomi

nations if the public has not had an op

portunity to comment on the nomina

tions in the land-use planning process.

3525.9 Applications: .Sliorl-terni sales.

Applications for coal leases will be ac

cepted only if the applicant shows that

(a) the coal is needed to maintarn an ex

isting mining operation, or <b) the coal

is needed as a reserve for production in

the near future.

3525.10 Preliminary data.

(a) Any application for coal lease filed

pursuant to the regulations in this Chap

ter shall contain preliminary data to as

sist the officer in making a

technical evaluation and environmental

analysis as described in 3041.2.

<b) Such preliminary data shall in

clude: (1) Such map, or maps, as may

be available from State or Federal

sources, on which shall be shown the

topography of the land applied for, and
on which the applicant shall show physi

cal features and natural drainage pat

terns and existing roads, vehicular trails,
and utility systems; the location of any

proposed exploration operations, includ

ing seismic lines, drill holes, to the extent

known, the location of any proposed min

ing operations and facilities, trenches,

access roads or trails, and support facil

ities incidental thereto, including the

approximate location and aerial extent

of the areas to be used for pits, over

burden, and tailings ; and the location of

water sources or other resources which

may be used in the proposed operations

or facilities incidental thereto.

(2) A narrative statement, including:

i) The anticipated scope, method, and

schedule of exploration operations, in

cluding the types of exploration equip

ment to be used.

<ii) The method of mining anticipated,

including the best available estimate of

the mining sequence and production rale

to be followed.

<iii> The relationship, if any, between

the mining operations anticipated on the

lands applied for and existing or planned

mining operations, or facilities incidental

thereto, on adjacent Federal or non-

Federal lands.

(iv) A brief description, including
.suitable maps or atrial photographs as

appropriate, of the existing land use

within and adjacent to the lands applied

for; and of known geologic, visual, cul

tural, or archaeological features; and the

known habitat of fish and wildlife, par

ticularly threatened and endangered

species, that may be affected by the pro

posed or reasonably anticipated explora

tion or mining operations.

<v) A brief description of the proposed

measures to be taken to maximize,

control, or prevent fire, soil erosion, pol

lution of surface and ground water, dam

age to fish and wildlife or other natural

resources, air and noise pollution, and

hazards to public health and safety; to

reclaim the surface; and to otherwise

meet applicable laws and regulation*,

which the applicant wishes to have con

sidered by the authorized officer-.

< c) The applicant shall not enter upon

the Jand lor any operational purixi.se, ex

cept for casual use, without prior au

thorization. Casual use, as used in this,

section, means activities which do not

cause significant surface disturbance or

damage to lands, resources, and improve

ments, such as activities which do not

include (1) the use of heavy equipment

or explosives, or (2) vehicular movement

off established roads and trails whim

c-au.ses such disturbance.

(d) The authorized officer, after re

viewing the preliminary data contained

in an application, and at any time during
a. technical examination and environ

mental analysis, may request additional

information from the applicant.

3525.11 Land-u*e plan*.

(a Prejmration of a land-use plan.

The Secretary may not issue a lease for

coal deposits unless the lands contain

ing coal deposits have been included in

a comprehensive lr*nd-use plan and the

sale is compatible with the plan. A com

prehensive land-use plan shall:
' 1 ' Use and observe the principles of

multiple use and sustained yield set forth
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in the Federal Land Policy and Manage

ment Act of 1976;

<2> Use a systematic interdisciplinary
approach to achieve integrated consider

ation of physical, biological, economic.

and other sciences;

<3> Give priority to the designation

and protection of areas of critical en

vironmental concern;

1 4) Rely, to the extent it is available,

on the inventory of the public lands,

their resources, and other values:

'5) Consider present and potential

uses of the public lands;
<6> Consider the relative scarcity of

the values involved and the availability

of alternative means (including recy

cling) and sites for realization of those

values ;

(7) Weigh long-term benefits to the

public against short-term benefits;

(8) Provide for compliance with ap

plicable pollution control laws, includ

ing State and Federal air, water, noise,

or other pollution standards or imple

mentation plans; and

(9> Assess the amount of coal deposits

contained in the land and shall, based

on available information, identify the

amount of coal that is recoverable by

deep mining operations and the amount

that is recoverable by surface mining

operations.

(b) Agency to prepare land-use plans.
< 1 > The Bureau of Land Management

will prepare plans for land under its

jurisdiction in accordance with its proce

dures.

f2> The Department of Agriculture

and other federal agencies with jurisdic

tion over lands where there is interest in

coal mining will prepare land-use plans

for those lands.

(3) If the Secretary finds that because

of non-Federal interest in the surface, or

because the coal resources are insuffi

cient to justify the costs of a Federal

comprehensive land use-plan, in an area.

he may lease lands in that area if the

lands containing the coal deposits have

been included in either a comprehensive

land-use plan prepared by the State

within which the lands are located, or a

land-use analysis prepared by the Secre

tary of the Interior.

<c) Consultation and public Iiearing. A

plan will not be adequate for the pur

poses of this section unless the agency

that prepares the plan has:

(D Consulted appropriate State and

local governments and the general pub

lic during the preparation of a plan; and

< 2 ) Provided an opportunity for a pub

lic hearing on a proposed plan prior to its

adoption if requested by any person who

may be adversely affected by the adop

tion of the plan.

<d> Hearin , Requirements. The agen

cy that conducts the hearing shall: < L>

Publish a ncr;ce of the hearing in a

newspaper of general circulation at least

once in each of two consecutive weeks in

the affected geographical area:

(2) Provide an opportunity for tes

timony by anyone who desires to do so:

(3) Compile a complete transcript of

the hearing if a request for a transcript

is filed, in writing, at least 10 days prior

to the hearing;

(4) Plans adopted prior to August 9,

1976 will be considered adequate if the

public had an adequate opportunity to

comment on the plan prior to its adop

tion, even if a formal hearing was not

held.

3525.12 l,aud-usc plan* : availability.

The Bureau's land-use plan and multi

ple land-use management plans of other

Federal agencies, as appropriate, will be

available for inspection at the appro

priate Bureau or agency office. Upon the

request of the Governor of a State af

fected by coal lease actions, the State

Director will make available for his re

view the land-use plans for that State,

and, as appropriate, adjacent States.

3525.13 Consent to leasing: Federal

surface managing agency.

(a) The Secretary may not issue leases

for lands the surface of which is under

the jurisdiction of any agency other

than the Department of the Interior un

less the Federal agency has consented

to the issuance of the lease, but any

lease shall contain terms and conditions

as the head of the agency may prescribe

for the use and protection of the non-

mineral interests in those lands.

<b) The Secretary must accept the

conditions prescribed by the surface

managing agency, but may prescribe ad

ditional terms and conditions that are

cons is tan t with the terms proposed by
the surface managing agency to protect

the interests of the United States and to

safeguard the public welfare.

3525.14 Consultation nitli Coventors.

(a i General consultation. Prior to of

fering a coal lease for competitive sale,

the Secretary shall consult the Gov

ernor of the State in which the land to

be leased is located.

<b) Consultation for surface mining

proposals in national forest, il) Prior to

offering a coal lease in a National Forest

where the method of mining which

achieves maximum economic recovery

of the coal resources is surface mining,

the Secretary shall submit the lease pro

posal to the Governor of the State in

which the coal deposits are found.

(2 ) The Secretarymay not issue a lease

in a National Forest for a lease which the

method of mining that achieves maxi

mum economic recovery is surface min

ing until at least 60 days after he noti

fies the Governor of the lease proposal.

(3) If the Governor fails to object to

the lease proposal in 60 days, the Sec

retary may issue the lease. If within the

sixty-day period the Governor notifies

the Secretary, in writing, that he objects

to the lease proposal, the Secretary ma.v

not approve the lease for six months

from the date the Governor objects to

the lease.

(4) The Governor may, during this

six-month period, submit a written

statement of

'

reasons why the lease
should not be issued, and the Secretary
shall, on the basis of this statement, re

consider the lease proposal.

3525. 15 Notice of lease sale.

(g) Notice of lease sale. il> Publica

tion. Prior to the lease sale, the Author

ized Officer shall publish in the Federal

Register and in a newspaper(s) of

general circulation in the county affected

by the sale a notice of the proposed sale.

The newspaper notice shall be published

once a week for three consecutive weeks.

(2) The notice will show the time and

place of sale whether the sale will be at

public auction or by sealed bids, the de

scription of the land, and the place

where a detailed statement of the terms

and conditions of the lease offer and the

obligations of the successful bidder to

pay for publication of that notice may be

obtained.

(3) It will also contain a statement

that sealed bids may not be modified or

withdrawn unless the modifications or

withdrawals are received prior to the time

fixed for opening of the bids.

(4) The detailed statement will set

forth the terms and conditions of the

sale, including the maimer in which the

bids may be submitted.

(5) The detailed statement will also

contain a warning to all bidders against

violation of 18 U.S.C. 1860. which pro

hibits unlawful combination or intimida

tion of bidders.

(6) The detailed statement will specify

tliat the Government reserves the right

to reject any and all bids. If the sale is

- by public auction, the statement of terms

and conditions of the sale will also

specify that sealed bids may be submit

ted. If any bid be rejected, the deposit

will be returned.

(7> Tire detailed statement will also

contain a request for comments on the

fair market value of the tracts to be sold.

The notice shall state the address to

where the comments on fair market value

should be submitted.

3525.16 Consultation vidi Attorney
General.

(a) Subsequent to a lease sale, but

prior to issuing a lease, the Secretary

shall notify the Attorney General of the

proposed lease issuance, the proposed les

see, normally the high bidder in a sale,

and other relevant information. The Sec

retary may not issue a lease until 30 days

after he notifies the Attorney General.

(b) The Secretary shall not issue the

lease to the proposed lessee if, during this

30-day period, the Attorney General

notifies tire Secretary that the proposed

lease issuance would create or maintain
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a situation inconsistent with the anti

trust laws, which means :

(1) The Act entitled "An Act to pro

tect trade and commerce against unlaw

ful restraints and
monopolies,"

approved

July 2, 1890 (15 U.S.C. 1 et seq.), as

amended;

(2) The Act entitled "An Act to sup

plement existing laws against unlawful

restraints and monopolies, and for other

approved October 15, 1914 (15

U.S.C., et seq.), as amended;

(3) The Federal Trade Commission

Act (15 U.S.C. 41, et seq.) , as amended;

(4) Sections 73 and 74 of the Act en

titled "An Act to reduce taxation, to pro

vide revenue for the Government, and for

other
purposes,"

approved August 27,

1894 (15 U.S.C. 8 and 9), as amended; or

(5) The Act of June 19, 1936, chapter

592 (15 U.S.C. 13, 13a, 13b, and
21a)."

(c) If the Attorney General notifies

the Secretary that a lease should not be

Issued the Secretary may:

. (1) Reject all other bids or may re

quest theAttorney General in accordance

with paragraph (a) of this section to con

sider the issuance of the proposed lease

to the next qualified high bidder; or

(2) Issue the lease if, after he con

ducts a public hearing on the record in

accordance with the Administrative Pro

cedures Act, he determines that: (i) Is

suance of the lease is necessary to carry

out the purposes of the Federal Coal

Leasing Amendments Act of 1975; (li) Is

suance of the lease is consistent-with the

public interest; and (iii) There are no

reasonable alternatives to the issuance of

the lease that are consistent with the

Federal Coal Leasing Amendments Act of

1975, the antitrust laws and the public

Interest.

(d) If the Attorney General does not

give a written reply to the notification in

paragraph (a) of this section within 30

days, the Secretary may issue a lease

without waiting for the advice of the

Attorney General.

3525.17 Award of leases.

(a) Pre-sale evaluation. Before the

lease sale, the U.S. Geological Survey,

considering public comments on fair

market value and available geotechnical,

engineering and economic data, shall

make a coal resource economic evalua

tion of each tract to be sold and shall

submit it to the authorized officer.

(b) Notification of award. Bids will be

received only until the hour on the date

specified in the notice of competitive

leasing. All bids submitted after the hour
will be rejected. The authorized officer

will read all sealed bids. If the procedure

calls for sealed bids followed by oral bids
the oral bidding will begin at the level of

the highest sealed bid received. After the

oral bidding has ceased, the highest bid

will be announced. The high bidder will

be required to comply with 43 CFR

3421.2-4 and 43 CFR 3521.4-2. No de

cision to accept or reject any bid will be

made at this tune. The sale will be ad

journed and the sale panel will convene
to determine if the bid adequately reflects
fair market value considering, among
other factors, comments on fair market

value. The recommendations of the
panel will be sent to the authorized offi

cer who, after the Department complies

with 3525.17 of this subpart, will make

the final decision *:o accept a bid or reject

all bids, as soon as possible after the sale
date. The successful bidder will be noti

fied in writing. The Department reserves

the right to reject any and all bids but

will not accept any bids which are less

than the fair market value of the tract.

The Department also reserves the right

to offer a lease to the second high bidder

if the successful bidder fails to execute

the lease.

<c) Intertract competition. The use of

bidding competition between tracts 'in

tertract bidding) is hereby authorized

when and if the Bureau of Land Man

agement and the U.S. Geological Survey
determine it is needed in the public in

terest. The authorization to utilize inter

tract competition does not preclude the

use of any other form of competitive

bidding procedure.

3525.18 Compliance with notice of

competitive lease offer.

(a) Actio?i by successful bidder. Four

copies of the lease will be sent to the suc

cessful bidder, who will be required not

later than the 30th day after his receipt

thereof, to execute them, pay the balance

of the bonus bid or the first payment of

the deferred bonus payment on the first

year's rental, and file a bond as required

by Subpart 3504.

(b) Death of bidder. If the bidder dies

before the lease is issued, there must be

compliance with 3502.8 of this chapter.

3525.19 Procedures and public par

ticipation.

<a) Written findings. Except as may

be otherwise expressly set forth hi this

subpart, decisions and determinations of

any appropriate authorized officer act

ing pursuant to this subpart with respect

to Issuance of leases, shall be in writing,
shall set forth with reasonable specificity

the facts and the rationale upon which

such decisions or determinations are

based, and shall be available for public

Inspection during normal business hours

at the offices of such officer.

(b) Availability of documents. Except

for documents which are subject to with

holding under the Freedom of Informa

tion Act, any application for a lease, to

gether with the proposed terms, condi

tions, and special stipulations and any

preliminary data submitted under this

subpart shall be available for public in

spection hi the appropriate BLM office.

To allow for such public inspection, a no

tice of the availability of any such doc

uments shall be prepared by the appro

priate officer of the BLM and promptly

posted at his office and mailed to the sur

face owner, if other than the United

States, to appropriate Federal and State

agencies, and to the clerk or other ap

propriate officer in the county in which

the proposed operation is located for

posting or publication in accordance witli

the procedures of that office. No final ac

tion with respect to such documents shall

be taken for a period of 30 days after

such posting and mailing. A copy of such

notice shall be published by the appli

cant in a local newspaper of general

circulation in the locality of the proposed

operation at least once a week for four

consecutive weeks.

<c Wheiv a hearing under this subpart

has been held on the record, a complete

transcript, of the hearing, including any
written comments submitted for the rec

ord, shall be kept and maintained avail

able to the public during normal business

hours at the appropriate Federal office

under whose auspices such meeting Is

conducted, and shall be furnished at col

to any interested party.

Dat/nl: January 18, 1977.

Thomas S. Kleppe,

Secretary,
Department of the Interior

\V'n Do<_.77 2250 Filed 1-24-77; 8:45 anil
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CHAPTER IIBUREAU OF LAND MANAGE

MENT, DEPARTMENT OF THE INTERIOR

PART 3500 LEASING OF MINERALS

OTHER THAN OIL AND GAS; GENERAL

PART 9230^-TRESPASS

Exploration Licenses for Federally-Owned

Coal Deposits

These regulations provide for the is

suance of licenses to explore Federally -

owned coal deposits subject to lease pur

suant to 43 CFR Part 3500.

Section 4 of the Federal Coal Leasing
Amendments Act of 1975 (Pub. L. 94-377

90 Stat. 1039) amended section 2<b) of

the Mineral Leasing Act of 1920 '30

U.S.C. 201(b)) to provide for the issu

ance of exploration licenses for federally -

owned coal. In November 5, 1976, the

Department published a notice of pro

posed rulemaking to implement section 4

of the new Act, 41 F.R. 48754. Comments

have been received and carefully con

sidered, and the regulations are includ-'d

In this notice as a final rulemaking.

The most significant change to bemad*

since the regulations were published in

draft is in the section controlling
II'1

submission and treatment of data col

lected during exploration, 43 CFI7

3507.4. The statute requires the Depr. > i -

ment to treat data as confidential until

the applicable land Is leased or until dis

closure would not damage the competi

tive position of the licensee, whichever

Ls sooner. The proposed regulations re

peated this requirement but limited 1M^

period of confidentiality to five years.

Several commentators stated that if lanrl

was not leased within five years, the com

petitive position of a licensee would usu

ally be damaged. For this reason, tho

rive-year limitation has been deleted.

Other commentators expressed
con-

. cern with the same section because it

provides that only "resource
data"

(data

relating primarily to coal deposits) un

opposed to environmental data would be

treated as confidential. However, the

statute does not make this distinction ui

requiring "all
data"

to be treated as con

fidential. Accordingly, the section has

been amended to eliminate the distinc

tion and follow the wording of the

statute more closely. The Department

points out that in most cases the dis

closure to the public of environmental

information would not damage the com-

yetitive position of a licensee and. n&

permitted by the statute, it will be dis

closed when that finding is made.

Many comments were received in re

sponse to 3507.3-1 (d> of the proposal,

which provides for participation in ex

ploration licenses. Many commentators

urged that the si'bsection be deleted be

cause the requirement to explore jointly

with others would reduce the incentive

to explore. Nevertheless, the Department

has decided not to delete the subsection.

If parties are induced to group together,

fewer exploration programs are apt to

be conducted in any single area and any
toll on the environment is therefore apt
to be less.

Many commentators urged that 43
CFR 3507.3-2(b) be modified so as to

allow for an extension of the term of a

license beyond two years. 'The Depart
ment believes that this suggested change
would conflict with a provision in the

statute that limits the term of a license
to "not more than two

years."

There is

no authority in the statute to extend

that 2-year term. Accordingly, the De

partment has not modified the subsec

tion as suggested. It should be noted that
the provision for issuance of another li
cense covering the same land at the end
of the initial license's 2 -year term serves.

the same purpose as an extension.

There was some concern expressed

over the restrictive interpretation of

"substantial
disturbance"

and "reason

able
amounts''

found in 43 CFR S 3507.-

0-5 (j), 3507.0-5 (k). and 3507.3-3(0. It

is the Department's position that the

statute Is intended to allow exploration

of coal deposits "without substantial

disturbance to the natural land
surface."

So-called "test
bums,"

involving the ex

traction of several thousand tons of

coal, would be outside the scofte of the

statute. Accordingly, these provisions

have not been changed.

Two commentators suggested that

land subject to outstanding prospecting

permits or preference right lease appli

cations be excluded from exploration ac

tivities. The statute does not provide for

this limitation: it prohibits only the is

suance of exploration licenses for lands

for wliich coal leases have been issued.

While no amendment has been made,

however, the Department points out that

if lands subject to a license are leased,

those lands shall thereafter be excluded

from the license.

Some commentators objected to 43

CFR 3507.3-6 of the proposed regula

tions which provides that a licensee may

be required to collect and submit ground

water data to the authorized officer. The

objections were based on a feeling that

the collection of hydrologic data might

be costly and beyond the scope of an ex

ploration program. The Department

feels that hydrologic data often provides

valuable environmental information

that can bear on the advisability of

opening an area for coal leasing. For

this reason, it is not considered to be

beyond the scope of an exploration pro

gram. The Department has therefore not

modified this section of the regulations.

On the basis of the foreeoine :

1. 43 CFF. Part 3500 be amended by

adding a nt Subpart 3507 to read as

follows:

Subpart 35U7 Coal Exploration Licenses

Sec.

3507. 0-1 Purpose.

3507. 0-2 Objective.

3507. 0-3 Authority.

3507. 0-4 Responsibilities.

3507. 0-5 Definitions.

3507. 1 Lands subject to exploration

license.

3507. 2 Prelicensing procedures.

3507. 2-1 Environmental review.

3507. 2-2 Cultural resources.

3507. 2-3 Threatened or endangered species.

3507.2-4 Surface management agency.

3507. 3 Licenses.

3507. 3-1 Applications for license.

3507. 3-2 Issuance and termination of li

cense.

3507.3-3 Rights under license.

3507.3-4 Operating regulations

3507. 3-5 Surface protection and reclama

tion.

3507. 3-G Ground water data. <

3507.3-7 Bonds. ,

3507.4 Use of data.

3507. 5 Use of surface. . jj
Subpart 3507 Coal Exploration Licenses

N

3507.0-1 I'urpose. wr

This subpart provides for the issuance

of licenses for exploring federally-owned

coal deposits subject to disposal pursuant

to this Part 3500, regardless of surface

ownership.

3507.0-2 Ol.jrciivc.

The objective of this subpart is to

allow private parties to explore federally-

owned coal deposits in order to obtain

geological, environmental, and other per

tinent data concerning the deposits and

the lands in which they lie.

351)7.0-3 Anlliorilv.

The authority for this subpart is

found in section 2(b) of the Mineral

Leasing Act of February 25, 1920. as

amended by section 4 of the Federal Coal

Leasing Amendments Act of 1975, 90 Stat.

1083, 1085, 30 U.S.C. 201 (b>.

3507.0t Kf-poiisibiliiirs.

(a> The Bureau of Land Management

(BLM) exercises at the Bureau level the

Secretary's discretionary authority to de
termine whether exploration licenses are

to be issued, and is responsible for issu

ing and cancelling exploration licenses

and terminating the period of liability
of bonds. The regulations in this Subpart

shall be administered by the Director

through the State Director and the au

thorized officer, subject to the supervi-;

sory authority of the Secretary. The

proper BLM office is also the office of rec

ord.

(b> The Geological Survey exercises

the Secretary's authority regarding oper

ations conducted within the area of op

erations by the licensee, and is responsi

ble for all geological, economic, and en

gineering determinations for the Depart

ment's coal leasing program.

(c) The authorized officer in consulta

tion with the Geological Survey, and

where appropriate, the surface manage

ment agency and the surface owner if

other than the United States, formulates

the requirements to be incorporated in

exploration licenses for the protection of

the surface resources, for reclamation.

using as guidelines the surface operating

and reclamation performance standards

in Subpart 3041 of this chapter and 30
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CFR Part 211, and for the bonding re

quirements.

(d) The Geological Survey, after con
sultation with the authorized officer, and

where appropriate, the surface manage

ment agency and the surface owner, if

other than the United States, reviews

and concurs in exploration plans and rec

ommends termination of the period li

ability of the bond upon the completion

of exploration operations.

3507.0-3 Definition*.

(a) "Coal
deposit"

means all federally-

owned deposits which are subject to dis

posal under applicable law, except those
held in trust for Indians.

(b)
"Exploration"

means drilling, ex

cavating, and geophysical or geochemi-

cal surveying operations designed to ob

tain detailed data on the physical and

chemical characteristics of coal deposits

and their environment including the

strata above the deposit, the hydrologic

conditions associated with the deposit,
and any other information that may be

necessary to prepare a complete resource

evaluation of the land.

(c) "Surface management
agency"

means the Federal ageny or authorized

officer thereof other than the Bureau of

Land Management having jurisdiction

over the surface of lands containing coal

deposits subject to this part.
(d) "Exploration

plan"

means a de

tailed plan shown. ,r the location and
' type of exploration work to be conducted,
environmental protection procedures,

present and proposed roads, as well as
-

reclamation and abandonment proce

dures to be followed upon completion of

such operations.

(e) "Exploration
license"

means a li

cense issued by the authorized officer to

permit the exploration of federally-

owned coal deposits under terms and con

ditions that will protect the surface and

subsurface resources and the environ

ment, and provide for the reclamation of

any damage caused by such exploration.

(f)
"Participate"

means to have or

take part or share with others in an ex

ploration license.

(g)
"Participant"

means a person who

participates or shares in an exploration

license.

Oi> "Reasonable amount of coal for

analysis and
study"

means only that

amount of coal necessary to establish

whether or not a federally owned deposit

can be economically extracted and the

removal of which does not cause sub

stantial disturbance to the natural land
surface.

(i) "Substantial disturbance to the
natural land

surface"

means disturbance
of the surface other than that necessary
for the mere location of potential coal

deposits and for the access to those de
posits necessary to determine their loca
tion and quality by operations such as

surface sampling or drilling geologic

study and exploration holes. These op

erations shall extend only to the degree

and extent necessary to determine the

nature of the overlying strata and the

depth, thickness, shape, grade, and

quality of the coal deposit.

3507.1 Lands subject to exploration

license.

(a) Exploration licenses may be Is

sued for:

(1) Lands administered by the Secre

tary subject to coal leasing;
(2) National forest lands or other

lands administered by the Secretary of

Agriculture through the Forest Service

subject to coal leasing;
(3) Coal deposits in lands which have

been conveyed by the United States sub

ject to a reservation to the United States

or mineral deposits, to the extent that

those deposits are subject to lease pur

suant to this Part 3500; and

(4) Coal or lignite deposits in acquired

lands set apart for military or naval pur

poses.

(b) No exploration license will be is

sued for any land on which a coal lease

has been Issued.

3507.2 Prclleensing procedures.

3507.21 Environmental review.

Before the issuance of an exploration

license:

(a) The authorized officer or, where

the surface is not administered by BLM,
the surface management agency shall,

in accordance with 43 CFR 3041.2 and

3041.2-1 and using the exploration plan

submitted by the applicant, make an en

vironmental analysis and technical ex

amination of the potential effect of such

exploration on the resources of the area

and its environment, including fish and

other aquatic resources, wildlife habitats

and populations, visual resources, recrea

tion, cultural, and other resources in the
affected area. The applicant shall not

begin exploration until an environmental

analysis is accomplished and the explora

tion plan has been approved.

(b) If the authorized officer or, where

the surface ls not administered by BLM,
the surface management agency deter

mines that an environmental Impact

statement ls required by the National

Environmental Policy Act of 1969 (43

U.S.C. 4321-4327), he will take neces

sary steps to prepare such a statement.

3507.22 Cultural resources.

If lands in the National Register or

nominated for Inclusion in the National

Register contain cultural resources

which might be affected by the issuance
of an exploration license, no license for
such lands will be authorized until there

has been compliance with Section 106 of

the Historic Preservation Act (80 Stat.

917; 16 U.S.C. 470f) and Section 2(b) of

E.O. 11593 of May 13, 1971, (3G FR 8921

(16 U.S.C. 470 fn)).

3307.23 Threatened or cmlangfrctl

species.

The authorized officer shall not issue

an exploration license if he determines

pursuant to th<? Act of December 28, 1973

87 Stat. 884, 16 U.S.C. 1531-1543) that

the existence of any threatened or en

dangered species of fauna or flora will be

jeopardized and that critical habitat
would be destroyed or adversely modi

fied to a significant degree by the ex

ploration activities authorized by that

license. In making this determination,
the authorized officer shall consult the

surface management agency, if the sur

face is not managed by BLM.

3507.2 1 Surface ni a niiRnucnl

agency.

The authorized officer shall issue an

exploration license covering lands the

surface of which is under the jurisdic

tion of any Federal agency other than

the Bureau of Land Management only

upon such conditions as the surface

management agency may prescribe with

respect to the use and protection of the

nonmineral interests in those lands.

3507.3 Licenses.

3507.31 Applications for license.

(a) Applications. Exploration license

applications shall be submitted to the

authorized officer and shall be subject

to the following requirements:

(1) No specified form of application

is required.

(2) Each application shall identify the

tract or tracts to be explored described

by legal description (or, If unavailable,

by metes and bounds) .

(3) Each application shall contain

three copies of an exploration plan which

complies with the requirements of 30

CFR 211.10.

(4) Each application with supporting

documents shall be filed in the proper

BLM Office, together with a nonrefund

able $250 license fee.

(5) A separate application shall be

filed for exploration in each State.

(b) Qualified persons. Any person

qualified to hold leases or contracts Is

sued pursuant to this Part 3500 may

apply for an exploration license.

(c) Call for applications. Nothing in

this subpart shall preclude the author

ized officer from issuing a call for an

expression of Interest in exploration li

censes for a given area.

(d) Participation. Applicants for li

censes shall be required, after approval

of the plan and prior to issuance, to

afford other, parties an opportunity, on

a pro rata cost sharing basis, to par-

iiclpate in the approved exploration

plan. Upon notice that a license will be

issued to him an applicant must pub

lish a "Notice of
Invitation,"

approved

by the authorized officer, once every

week for four consecutive weeks In at

least one newspaper of general circula

tion in the area where the lands covered

by the license application are situated.

This notice must contain an invito tion

to the public to participate In the pro

posed exploration program. Copies of

published Notices of Invitation must be

filed with the authorized officer upon

each publication for posting in the proper

BLM Office. Any person who elects to
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participate in the exploration programs

shall notify in writing the authorized

officer and the applicant. Upon the ap
plicant's compliance with the require

ments of this section, all else being regu

lar, the authorized officer may issue the
exploration license.

3507.32 Issuance and termination of

license.

(a) General. No person may conduct

exploration without a lease unless he has

been issued an exploration license. An

exploration license shall not be required

for "casual
use"

as defined in 30 CFR

5 211.10(a). The issuance of explora

tion licenses under this Subpart is dis

cretionary with the authorized officer. An

exploration license shall confer no right

to a lease.

(b) Duration. Exploration licenses

may be issued for not more than two

years, including the time for clean up

and restoration. The authorized otficcr

shall designate the date on which opera-

lions may begin.

(c) Relinquishments. A licensee may,

subject to his own and his surety's con

tinued obligation to comply with the

terms and conditions and special stipula

tions of the license, the plan, and the

regulations, relinquish an exploration

license for all or any portion of the lands

embraced in it. A relinquishment must

be filed in the proper BLM Office.

(d) Revocation. An exploration li

cense may be revoked for noncompliance

with the terms of the license, the plan,

or the regulations, after the licensee has

been given a notice of violation and the

licensee has failed to correct the viola

tions within the period prescribed in the

notice.

(e) Exploration Plan. The approved

exploration plan will be dated, attached,
and made a part of each license issued.

(f) Modifications. When unforeseen

conditions that could result in slgnficant

disturbance or damage are encountered

or when geologic or other physical con

ditions warrant a modification m the

approved exploration plan, (1) the au

thorized officer, after consultation with

the Mining Supervisor and, where ap

propriate, the surface management agen

cy, may adjust the terms and conditions

of the license or, (2) the Mining Super

visor, after consultation with the au

thorized officer, and where appropriate,

the surface management agency, may

approve changes in the exploration plan.

(g) Different States. A separate explo

ration license is required for exploration

in each State.

(h) Extensions. Exploration licenses

may not be extended. Exploration opera

tions may not be conducted after a li

cense has expired. The licensee may ap

ply for a new license as described In

3507.3-1. A new license may be issued

simultaneously with the termination of

the existing license.

3507.33 Rights under license*.

(a) The issuance of an exploration li

cense shall confer the right to perform

exploration operations in accordance

with the specific terms and conditions of

the license, the approved plan, and the

regulations.

(b) The issuance of exploration li

censes shall not preclude the Issuance of
coal leases at such time and places and

to such persons as are deemed appropri

ate, subject to applicable regidatlons,

and, if a coal lease ls Issued for lands em

braced In an exploration license, those
lands shall be eliminated from the license

upon the effective aate of the lease.

tc) A licensee may not remove for sale
'

any coal from the deposits subject to his

license, but he may remove a reasonable

amount of coal for analysis and study.

3307.34 Operating regulations.

The licensee shall comply with all reg

ulations of the Secretary of the Interior,

including the provisions of the operating
regulations of the Geological Survey (30

CFR Part 211). Copies of the operating

regulations may be obtained from the

Mining Supervisor. The licensee shall al

low inspection of the premises and opera

tions by duly authorized representatives

of the Secretary and. where appropriate,

any surface management agency, and

shall provide for the free ingress and

egress of Government officers and per

sons using the lands under authority of

the United States.

3507.33 Surface protection and rec

lamation.

( a) The authorized officer shall include

in each exploration license requirements

and stipulations to protect the environ

ment and other resources and to ensure

reclamation of the land disturbed by ex

ploration.

(b) A licensee may not cause substan

tial disturbance to the natural land sur

face.

3307.36 Ground ivalcr data.

The applicant may be required to col

lect and report ground water data to

the authorized officer.

3507.3-7 Bonds.

(a) The provisions of the regulations

in Subpart 3504 of this part are hereby
made applicable to these regulations. The

holding of an adequate compliance bond

will be a condition of the exploration

license.

(b) Prior to issuing an exploration li

cense the authorized officer after con

sultation with the Mining Supervisor

and, where appropriate, the surfaceman

agement agency, the surface owner, shall

ensure that the amount of the compliance

bond or bonds to be furnished is sufficient

to ensure compliance with the terms and

conditions of the license and regulations,

but in no event shall the amount of such

bond be less than $5,000.

<"c) Upon completion of an exploration

and reclamation program which is In

compliance with the terms and condi

tions of the exploration license, the ap
proved plan, and the regulations, or upon

discontinuance of exploration operations

and completion of such reclamation as

may be needed to the satisfaction of the

authorized officer and, where appro

priate, the surface management agency,

the authorized officer will terminate the

period of liability of the compliance bond.

Where the surface of the land being ex

plored is in private ownership, the au

thorized office: shall not terminate the

period of liab I'ty under the compliance

bond until he has received written ac

knowledgement from the surface owner

of his satisfaction with the reclamation

of the surface. In the event the licensee

and surface owners are unable to reach

agreement on the adequacy of the

reclamation the authorized officer shall

make the final determination. He will

terminate the period of liability under

the compliance bond after determining

that the terms and conditions and special

stipulations of the license, the approved

plan, and the regulations have been met.

3307.4 Use of data.

The licensee shall furnish to the Min

ing Supervisor copies of all data

(including but not limited to, geological,

geophysical, and core drilling analyses)

obtained during exploration. The licensee

shall submit such data and, where 'ap
propriate, themethods by wrhich the data

were gathered, at such tune and in such

form as required by the Mining Super

visor, the authorized officer, or surface

management agency, or as specified in

this Subpart the license, or the plan. The

confidentiality of all data so obtained

shall be maintained until after the areas

involved have been leased or until such

time as the Mining Supervisor deter-

mines that making the data available
to"

the public would not damage the com

petitive position of the licensee, which

ever comes first.

3507.3 Use of surface.

(a) A licensee shall be entitled to use

ior exploration purposes only go much

of the surface of the licensed lands as is

authorized in the approved exploration

plan.

(b) Operations under these regulations

shall not unreasonably interfere with or

endanger operations under any other au

thorized use pursuant to the

of any other Act.
'

"

(c) The licensee shall comply with all

applicable Federal, State and local laws

and regulations including the regulations

in Parts 3041. 3500, 3600 of this chapter

and 30 CFR Parts 211 and 231.

(d) Any person who willfully conducts

coal exploration on lands subject to this

subpart without an exploration license

shall be subject to the provisions of

9239.5-3 (f) of this chapter.
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2. Paragraph (b) (3) of 43 CFR 9239.-

0-3 be amended to read as follows:

9239.0-3 Authority.

* * *

(b)
* *

(3) Coal trespass. 18 U.S.C. 1851; 30

U.S.C. 201(b)(4).

3. 43 CFR 9239.5-3 be amended by

adding a uew paragraph (f) to read as

follows :

9239.5-3 Coal.

(f) Penalties for unauthorized explor

ation for coal. (1) Any person who will

fully conducts coal exploration for com

mercial purposes without an exploration

license issued under Subpart 3507 of this

chanter shall be subject to a fine of not

more than $1,000 for each day of viola

tion.

(2) All data collected by said person

on any Federal lands as a result of such

violations shall immediately be made

available to the Secretary, who shall

make the data available to the public as

soon as possible.

(3) No penalty under this section may

be assessed unless such person is given

notice and opportunity for a hearing
with respect to such violation pursuant

to Part 4 of this chapter.

Effective: January 19. 1977.

Dated: January 19, 1977.

Thomas S. Kleppe,

Secretary,

Department of the Interior.

[FR Doc.77-2261 Filed 1-24-77; 3: 45 am]
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COAL MINING OPERATING REGULATIONS

INTERIOR/WYOMING COOPERATIVE AGREEMENT

Federal Register, January 19, 1977, Page 3642





Title 30 Mineral Resources

CHAPTER IIGEOLOGICAL SURVEY,
DEPARTMENT OF THE INTERIOR

PART 211COAL MINING OPERATING
REGULATIONS

On December 9, 1976, at 41 FR 53811

theDepartment of the Interior published

as proposed rulemaking a Cooperative

Agreement between the Department of

the Interior and the State of Wyoming.

Interested persons were given until Jan

uary 10, 1977, to comment on the pro

posed Cooperative Agreement. Full con

sideration was given to all comments that

were received by that date. This rule

making notice adopts the Cooperative

Agreement as a final rule. The Coopera

tive Agreement will become effective on

February 1, 1977.

Background. OhMay 17, 1976, the De

partment of the Interior adopted new

regulations to govern the management

of federally-owned coal resources. These

regulations established standards for the

conduct of employees of the Department

of the Interior and did not attempt to

exclude the application of state laws on

reclamation from federal coal leaseholds.

The regulations contained two other im

portant features. First, the regulations

established a procedure under which the

Department would adopt
as'

Federal law

the requirements of a state's reclama

tion regulations which provided protec

tion of the environment at least as

stringent as would occur under the ex

clusive application of federal law and

which would not prevent the mining of

federal coal which is required by the

overriding national interest. Second,
since both the state and the Department

would be performing similar reclamation

related functions, the estab

lished a procedure where theDepartment

and a State could enter into a Coopera

tive Agreement to prevent duality in the
administration and enforcement of rec

lamation requirements.

On December 9, 1976, at 41 FR 53793

the Department adopted the require

ments of Wyoming's reclamation laws

and regulations as federal regulations in

place of portions of the regulations in 30

CFR Part 211 as the standards to govern

the reclamation of lands disturbed by
surface Goal mining. On that same day,
the Department proposed that it adopt a
Cooperative Agreement which gave the
State ofWyoming principal responsibili
ty for enforcing reclamation require

ments on federal coal leases in that

State.

Discussion of Final Rulemaking. Other
than three technical changes to elimi

nate inconsistencies in the proposed Co

operative Agreement, the Cooperative

Agreement adopted in this final rule

making is identical to the Agreement

that was proposed in the December 9,

1976, notice. The three changes are: (1)

Article IV has been modified to eliminate

the inference that the Agreement applies

to exploration activities that do not in

volve surface mining of coal; and (2)

Subparagraph D-5 of Article DX has been

changed tomake both of the time periods

in that paragraph 30 days: and (3) Arti

cle V has been modified by adding the

word
"coal"

between
"federal'

and
"leases"

to clarify that Wyoming's in

spection obligation is limited to federal

coal leases. No other .changes in the

Agreement have been made. Both the

Secretary of the Interior and the Gov

ernor of the State of Wyoming have ap
proved theseminor changes.

Although the Agreement has not been

changed, the Department would like to

make several comments on the effect of

the regulations. Article V of the Coopera

tive Agreement gives the State of Wyo

ming pricipal responsibility to inspect the

operations area of Federal coal leases for

the purpose of determining whether an

applicant is complying with the appro

priate reclamation regulations. This sec

tion obligates the State of Wyoming to

do the inspections that the Geological

Survey would have otherwise performed

under 30 CFR 211.3(b)(1) (insofar as

that inspection pertains to reclamation)

and the inspections under 30 CFR 211.41.

Article V does not obligate the State to

perform inspections if the lessee is not

conducing coal mining operations on a

lease or where operations are imminent

or to perform inspections on portions of

leaseholds that are totally unaffected by

ongoing operations. The inspection re

quirement covers leases where operations

are taking place.

Obligations Under Federal Regula

tions. With the exception of the areas

mentioned in the CooperativeAgreement,
a lessee's obligation to comply with the

requirements of Federal laws and regu

lations has not been changed. The leesee

or operator must still comply with the

other requirements of 30 CFR Part 211

including 30 CFR Section 211.12 Mine

Maps, 30 CFR Section 211.20 Informa

tion required to be submitted, 30 CFR

Section 211.21 Core and Test holes, and

30 CFR Section 211.62 Reports. The De

partment and the State of Wyoming will

work to develop joint reports to further

eliminate duplication of work and re

ports for Federal coal lessees. If agree

ment is reached in this area, the Depart

ment will amend the procedures and re

quirements of 30 CFR Part 211 through -

either an amendment to the regulations

or a CoalMining Operating Order.
Obligations Under State Laws and

Regulations. The Cooperative Agreement

does not define in any way, a federal coal

lessee's obligation to comply with laws
or regulations that are not explicitly
covered by the Agreement. The lessee's

obligation to comply with other laws re

quirements, including the State of

Wyoming's exploration regulations is

unchanged by this Agreement, and the
lessee must comply with all valid state

laws.

Process of Approval of Mining Plans.

The Cooperative Agreement requires an

operator to submit a mining plan to both

the State of Wyoming and the Depart

ment of the Interior. The Agreement also

incorporates a sequential process with

first the State of Wyoming and then

the Department of the Interior approv

ing a mining plan under their respective

statutory and regulatory obligations.

The agreement does not require the De

partment of the Interior to refrain from

taking any steps needed prior to approv

ing a mining plan until after the State

of Wyoming has completed its determi

nations. The Department may proceed

with all of the steps that are required in

its decisionmaking process, including

preparation of environmental impact

statements, while the State of Wyoming

is considering what action it will take

on themining plan.

New Section. Finally, the proposed no

tice of rulemaking did not include the

Cooperative Agreement as a section in

30 CFR Part 211. The final rulemaking

includes a new section, 5 211.77(a) ,
which

notes the adoption of the Cooperative

Agreement, and refers to the page in

the Federal Register where the text of

the Cooperative Agreement can be found.

The Department of the Interior has

determined that this final rulemaking

does not contain a major proposal re

quiring preparation of an Economic Im

pact Statement under Executive Order

11821 and OMB Circular A-107.

Dated: January 13, 1977.

Thomas S. Kleppe,

Secretary,

U.S. Department of the Interior.

Under the authority delegated to the

Secretary of the Interior, Part 211 of

Title 30 CFR is amended to read as fol

lows, effective February 1, 1977.

1. Title 30 CFR 211.10 is amended by
the addition of paragraph (e) to read

as follows:

211.10 Exploration and mining plans.

(e) States with 211.75(b) agreements.

(1) Wyoming. A federal coal lessee in

the State of Wyoming who must submit

a mining plan under both State and

Federal law shall submit, in lieu of the

mininer plan required by this section, a

mining plan containing the information

required by :

(i) Wyo. Stat, section 35-502.24 (a),
(b)(i)-(ix);

(ii) Wyo. Land Quality Reg., Chapter

VI;
(Ui) 30 CFR Section 211.10(c) (3) (ii),

(6)-(i), (iv)-(vi). (xii), (xiv)-(xv);
and

(iv) 30 CFR Section 211.10(c) (7) (Ui),
(v)-(vi); and a statement certifying

that a copy of the plan or permit appli

cation has been given to both the appro

priate official in the State of Wyoming
and the Secretary of the Interior.
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2. Title 30 CFR 211.74 is amended by

the addition of paragraph (g) to read

as follows:

211.74 Variances.

*

(g) States with 211.75(b) agreements.

(1) Wyoming. A federal coal lessee in

the State of Wyoming shall request and

receive variances from the State of

Wyoming and the Secretary under the

provisions of Wyo. Stat, section 35-502.-

45.

3. Title 30 CFR Part 211 is amended

by the addition of a new section, to read

as follows :

211.77 States with Cooperative Agree

ments.

(a) Wyoming. The Administration

and enforcement of reclamation require

ments on federal coal leases subject to

this part shaU be done according to the

Cooperative Agreement between the

State of Wyoming and the Department

of the Interior. The Cooperative Agree

ment is published at 42 FR 3644, Janu

ary 19, 1977, and is available at appropri

ate offices of the Department of the

Interior.

4. The State of Wyoming and the De

partment of the Interior enter into a

Cooperative Agreement, effective Febru

ary 1, 1977, to read as follows:

Cooperative agreement between the United

States Department of the Interior and the

State of Wyoming under Section 32 of the

Mineral Leasing Act of 1920, 30 U.S.C. Sec

tion 189. and Section 307 of the Federal

Land Policy and Management Act of 1976,

43 U.S.C. Section 1737.

This agreement (referred to as the Co

operative Agreement) is made under Sec

tion 32 of the Mineral Leasing Act of

1920. 30 U.S.C. Section 189, 30 CFR 211.75,

and Section 307 of the Federal Land Policy

and Management Act of 1976, between the

State of Wyoming, acting by and through

Ed Herschler, Governor (hereinafter referred

to as the Governor) and the United States

Department of the Interior, acting by and

through the Secretary of the Interior (re

ferred to as the Secretary).

Article I. Purpose

This agreement provides for a coopera

tive program between the United States

Department of "the Interior and the State of

Wyoming with respect to the administration

and enforcement of surface coal reclamation

operations conducted under coal leases is

sued by the Department of the Interior

under the Mineral Leasing Act of 1920. The

basic purpose of the agreement ls to pre

vent duality of administration and enforce

ment of surface reclamation requirements

by designating the State of Wyoming as the

principal entity to enforce reclamation laws

and regulations in Wyoming.

Article II. Effective Date

The Cooperative Agreement ls effective on

the 1st day of February, 1977, and remains

in effect until terminated as provided in

Article IX.

Article III. Requirements for Cooperative

Agreement

The Governor affirms that the State will

comply with all of the provisions of this Co

operative Agreement and will continue to

meet all the conditions and requirements

specified In this Article upon which the ap

proval of the Secretary ls based.

A. Responsible Administrative Agency. The

Department of Environmental Quality and

the Environmental Quality Council (herein

after referred to as "State Agency") ls. and

shall continue to be, the sole agency respon

sible for administering this Cooperative

Agreement on behalf of the Governor

throughout the State.

B. Authority of State Agency. The State

Agency designated In Paragraph A of this

Article has, and shall continue to have, au

thority to carry out this Cooperative Agree

ment.

C. State Reclamation Law. The reclamation

requirements of Wyoming listed in Appendix

A afford general protection of the environ

ment at least as stringent as would occur

under the exclusive 'cplication of 30 CFR

Part 211, and do not unreasonably Impair

the mining of federally leased coal, the min

ing of which is in the overriding national in

terest.

D. Effectiveness of State Procedures. The

existing procedures of the State are, and shall

continue to be, in the judgment of the Secre

tary substantially as effective for the purpose

of enforcing the reclamation requirements

listed in Appendix A as the procedures of the

Department of the Interior.

E., Inspection of Mines. The Governor af

firms that the State will Inspect all mines

located In the State, in accordance with the

minimum schedules In Article V.

F. Enforcement. The State affirms that It

will enforce the Agreement in a manner that

ensures effective environmental protection.

G. Qualified Personnel. The State Agency
has and shall continue to have an adequate

number of fully qualified personnel neces

sary for the enforcement of this Cooperative

Agreement.

H. Funds. The State has devoted and will

continue to devote, adequate funds to the

administration and enforcement of reclama

tion requirements In the State.

I. Reports and Records. The State Agency
shall make reports to the Secretary contain

ing Information respecting its compliance

with the terms of this Cooperative Agree

ment, as the Secretary shall from time to

time require. The Governor shall also make

available to the Secretary, upon request, in

formation developed under the Cooperative

Agreement.

The Secretary affirms that the Department

of the Interior will comply with aU of the

provisions of this Cooperative Agreement.

Article IV. Mine Plans

Federal regulations, 30 CFR 211.10(c), and
State laws and regulations require the oper

ator of lands leased, permitted or licensed for
coal mining to receive approval of a mining
plan or permit prior to conducting opera

tions.

A. Contents of Mining Plans and Permits.

The Governor and the Secretary agree to re

quire a federal coal lessee who must submit a

mining plan or permit application under

both State and federal law to submit an ap

plication, plan or permit with the following
minimum information:

1. The information required by:

a. Wyo. Stat. Section 35-502.24 (a), (b)(1)-

(lx):

b. Wyo. Land Quality Reg., Chapter VI;
c. 30 CFR 211.10(c) (3) (11), (6) (1), (lv)-

(vl), (xii), (xlv), (xv);

d. 30 CFR 211.10(c) (7) (111), (v), (vl).

2. A statement certifying that a copy of the

plan or permit application has been given to

both the Governor and the Secretary.

If either the Governor or the Secretary re

quires the operator to submit additional in

formation, the operator shall submit the In

formation to both the Governor and the

Secretary. The operator will request variances

from the mining plan in accordance with the

provisions of Wyo. Stat. Section 35-502.45,

and will file the request with the Governor

and the Secretary.

B. Review of Plan. The Governor and the

the Secretary shall each review and analyze

the adequacy of the plan, or request for a

variance from the plan.

C. Approval of Mining Plans. The Governor

shall review the mining plan, or request for

a variance, as provided in Articles 4 and 6 of

the Wyoming Environmental Quality Act

(W.S. 35-502.20 to 35-502.41, and 35-502.45),

and shall notify the Secretary of his action

pursuant to such Act. The Secretary shall

then independently review and take action

on themining plan, or request for a variance,

acted on by the Governor. The Secretary shall

notify the Governor of his action.

Article V. Inspections

A. The Governor shall Inspect as author

ized by Wyo. Stat. 35-502.9 as frequently as

necessary but at least quarterly the opera

tions area of all federal coal leases, porauu

and Ucenses where operations affecting the

reclamation of mined lands are conducted

or to be conducted, for the purpose of deter

mining whether the operator ls
complying'

with all applicable laws, regulations and or

ders and aU requirements of approved ex

ploration or mining plans that affect the

reclamation of mined lands.

B. The Governor will, subsequent to con

ducting any Inspection, file with the Secre

tary a report on'(l) the general conditions

of the lands under lease, permit, and license

(2) the manner In which the operations are

being conducted, and (3) whether the oper

ator Is complying with applicable reclama

tion requirements. A copy of this report shall

be furnished to the operator on request, and

shall be made available for public Inspection

during normal business hours at the offices

of the Mining Supervisor.

C. For the purpose of evaluating the man

ner in which the Cooperative Agreement is

being carried out and to Insure that rec

lamation is being effectively performed, the

Secretary may Inspect from time to time

mines within the State. Inspections by the

Secretary may be made In association with

regular inspection by the State.

D. The Secretary may conduct inspections

to determine whether the operator ls com

plying with requirements that are unrelated

to reclamation.

Article VI. Enforcement

A. If the Governor determines that the

operator Is not complying with a require

ment that relates to the reclamation of lands

disturbed by surface mining, he shall take

such steps as required by Wyo. Stat.

35-502.46, 49.

B. If, in the Judgment of the Governor, an

operator ls conducting activities on lands

subject to this agreement which fall to com

ply with a requirement that relates to rec

lamation and those activities threaten im

mediate and serious damage to the environ

ment, the State shall order the immediate

5-30



cessation of such activities, as authorized

by Wyo. Stat. 35-502.15.

C. The State shall notify the Secretary of

all violations of applicable laws regarding
reclamation Including violations of federal

laws and regulations or lease terms and of

all actions taken under Wyo. Stat. 35-502.46,

49.

D. This section does not limit the Secre

tary's authority to seek cancellation of a fed

eral coal lease under federal laws and regu

lations, or prevent the Secretary from taking
appropriate steps to correct actions that vio

late federal, but not State law.

E. Failure to adequately enforce the rec

lamation laws and regulations shall be

grounds for termination of this Agreement.

Article VII. Bonos

A. Amount and Responsibility. The Gover

nor shall require all federal coal lessees sub

ject to the provisions of 30 CFR Part 211 to

submit a bond as required by Wyo. Stat.

35-502.34. The Secretary shall reduce the fed

eral bond required for reclamation purposes

under 43 CFR 3041.3, and 30 CFR 211.3, by

the amount of the bond required by the

Governor.

B. Notification. Prior to releasing the bond

required by Wyo. Stat. 35-502.34 for lands the

surface of which ls owned by the federal

government, the Governor shall consult with

and seek the advice and consent of the Sec

retary.

C. Release of Bond. The Governor shall

hold the operator responsible and liable for

successful reclamation as required by Wyo.

Stat. 35-502.40.

Article VILT. OpportunityTo Comply With

Cooperative Agreement

The Secretary may, In his sole discretion,

and without instituting or commencing pro

ceedings for withdrawal of approval of the

Cooperative Agreement, notify the State

Agency that it has failed to comply with the

provisions of the Cooperative Agreement. The

Secretary shall specify how the State has

failed to comply and shall specify and state

the period of time within which the defects

in administration shall be remedied and sat

isfactory evidence presented to him that the

State remedied the defects in administration

and ls in compliance with and has met the

requirements of the Secretary. Upon faUure

of the State Agency to meet the requirements

of the Secretary within the time specified,

the Secretary may institute proceedings for

withdrawal of approval of the Cooperative

Agreement as set forth in Article IX.

Article IX. Termination of Cooperative

Agreement

The Cooperative Agreement may be termi

nated as follows:

A. Termination by the State. The Coopera

tive Agreement may be terminated by the

State upon written notice to the Secretary,

specifying the date upon which the State

plan shall be terminated, but which date of

termination shaU not be less than 30 days

from the date of the notice.

B. Termination by the Secretary. The Co

operative Agreement may be terminated by

the Secretary whenever the Secretary finds,

after giving due notice to the State and af

fording the State an opportunity for a

hearing:

1. That the State has failed to comply

substantially with any provision of the Co

operative Agreement; or

2. That the State has failed to comply

with any assurance given by the State upon

which the Cooperative Agreement is based,

or any condition or requirement which ls

specified In Article m; or

3. That State action unrelated to surface

coal mine reclamation wUl unreasonably

and substantially prevent the mining of fed

eral coal.

C. Termination by Operation of Lata. This

Cooperative Agreement shall terminate by
operation of law when no longer authorized

by federal laws and regulations.

D. Notice of Proposed Termination.When

ever the Secretary proposes to terminate the

Cooperative Agreement he shall:

1. Give written notice to the Governor

and to the State Agency specified in Arti

cle m.

2. Specify and set out in the written no

tice the grounds upon which he proposes to

terminate the Cooperative Agreement.

3. Specify the date upon which and the

place where the State will be afforded an

opportunity for hearing and to show cause

why the Cooperative Agreement should not

be terminated by the Secretary. The date

upon which such hearing shall be held shall

be not less than 30 days from the date of such

notice, and the plaae of hearing shall be in

the State.

4. The Secretary shall also publish a no

tice In the Federal Register containing the

Items in 1-3 of this paragraph.

5. Within 30 days of the date of the written

notice specifying the date of the hearing, the

State shall file a written notice with the Sec

retary stating whether or not it will appear

and participate In the hearing. The notice

shall specify the Issues and grounds specified

by the Secretary for termination which the

State wUl oppose or contest and a statement

of its reasons and grounds for opposing or

contesting. Failure to file a written notice

in the Office of the Secretary within 30 days

shall constitute a waiver of the opportunity

for hearing, but the State may present or

submit before the time fixed for the hearing
written arguments and reasons why the Co

operative Agreement should not be termi

nated, and within the discretion of the

Secretary may be permitted to appear and

confer in person and present oral or written

statements, and other documents relative to

the proposed termination.

E. Conduct of Hearing. The hearing will be

conducted by the Secretary. A record shall

be made of the hearing and the State shall

be entitled to obtain a copy of the tran

script. The State shall be entitled to have;
legal and technical and other representatives

present at the hearing or conference, and

may present, either orally or In writing, evi-.

dence, information, testimony, documents.!

records, and materials as may be relevant
and material to the issues involved.

F. Notice of Withdrawal of Approval of

Cooperative Agreement. After a hearing has

been held, or the right to a hearing has been

waived or forfeited by the State, the Secre

tary, after consideration of the evidence,
in--

formation, testimony, and arguments pre-j
sented to him shall advise the State of nisi

decision. If the Secretary determines to with

draw approval of the Cooperative Agreement,

he shall notify the State Agency of his in

tended withdrawal of approval.of the Coop
erative Agreement, and afford the State an

opportunity to present evidence satisfactory
to the Secretary that the State has remedied

the specified defects in its administration of

the Cooperative Agreement. The Secretary
shall state the period of time within which

the defects in administration shall be rem

edied and satisfactory evidence presented to

him, and upon failure of the State to do so

within the time stated, the Secretary may-

thereupon withdraw his approval of the Co

operative Agreement without and further op

portunity afforded to the State for a hearing.

Article X. Reinstatement of Cooperative

Agreement

The Cooperative Agreement which has

been terminated may be reinstated upon ap

plication by the State and upon giving evi

dence satisfactory to the Secretary that the

State can and will comply with all the pro

visions of the Cooperative Agreement plan

and has remedied all defects In administra

tion for which the Cooperative Agreement

was terminated.

Article XI. Amendments of Cooperative

Acreement

This Cooperative Agreement may be

amended by mutual agreement of the Gov

ernor and Secretary. An amendment pro

posed by one party shall be submitted to the

other with a statement of the reasons for

such proposed amendment. The amendment

shall be adopted after rulemaking and the

party to whom the proposed amendment la

submitted shall signify its acceptance or re

jection of the proposed amendment, and if

rejected shall state the reasons for rejection.

Article XIT. Changes in State or Federal

Standards

-

The Secretary of the Interior and/or the

State of Wyoming may from time to time

revise and promulgate new or revised recla

mation requirements or enforcement and ad

ministration procedures. The Secretary and

the Governor shall Immediately inform the

other of any final changes In their respective

laws or regulations. L'ach party shall, If it

determines it to be necessary to keep this

Cooperative Agreement in force, change or

revise Its respective laws or regulations. For

changes which may be accomplished by rule

making, each party shall have six months

in which to make such changes. For changes

which require legislative authorization, each

party has until the close of Its next legisla

tive session at which such legislation can be

considered in which to make the changes. If

such changes are not made, then the termi

nation provision of Article IX may be in

voked.

Article XIII. Qualifications and Experience

of Personnel

The State Agency shall be adequately

staffed with, or have readily available to it

an adequate number of qualified personnel

to carry out fully the requirements of the

Cooperative Agreement. The personnel of the

State Agency shaU be so qualified that the

end result of their efforts ls comparable to

that which would have resulted from admin

istration by Department of Interior person

nel.

Article XIV. Conflict of Interest

No member of the State Agency or agen

cies responsible for the administration of

the State law and rules and regulations re

lating to this Cooperative Agreement shall

participate in the review, analysis, admin

istration, decision-making, or enforcement

actions relating to any operation subject to

this Cooperative Agreement if such person

has, directly or Indirectly, any financial in

terest In a company, partnership, organiza

tion, or corporation (parent or subsidiary)

which owns, operates or has a financial in-
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terest in such operation subject to this Co

operative Agreement.

Article XV. Equipment and Laboratories

The State Agency shall have equipment,

laboratories, and faculties with which all in

spections, investigations, studies, tests, anal

yses, can be performed or determined, and

which are necessary to carry o\it the require

ments of the Cooperative Agreement or have

access to such facilities and personnel.

Article XVI. Exchange of Information

A. Organizational and Functional State

ment. The State Agency and the Secretary
shall advise each other of the organization,

structure, functions, and duties of the of

fices, departments, divisions, and persons

within their organizations. Each shall ad

vise promptly the other In writing of changes

In personnel, officials, heads of a department

or division, or a change In the functions or

duties of persons occupying the principal

offices within the organization. The State

Agency and the Secretary shall advise each

other in writing the location of its various

offices, addresses, telephone numbers, and

the names, location, telephone numbers of

their respective mine inspectors and the area

within the State for which such inspectors

are responsible, and shall advise promptly

of any changes in such.

B. Laws, Rules and Regulations. The State

Agency and the Secretary shall provide to

each other copies of their respective 'laws,
rules, regulations and standards pertaining
to the enforcement and administration of

this Cooperative Agreement and promptly

furnish copies of any final revision of such

laws, rules, regulations, and standards when

the revision becomes effective.

Article XVII. Reservation of Rights

This Cooperative Agreement shall nt be

construed as waiving or preventing the as

sertion of any rights the Governor and the

Secretary may have under the Mineral Leas

ing Act or the Constitution of the United

States. Furthermore, this Cooperative

Agreement neither alters, expands, nor di

minishes the rights, duties, and obligations

of the parties hereto as set forth in the stip

ulation and Consent Decree entered in Her

schler, et al. v. Kleppe, Docket No. C76-108B

(Suit filed June 9, 1976, D. Wyoming).

Ed Herschler,

Governor,

State of ''Wyoming-.

Thomas S. Kleppe,

Secretary,

Department of the Interior.

i Appendix A

1. Wyo. Stat. 35-502.3(e) (1) .

2. Wyo. Stat. 35-502.21 (a) (l)-(vl).

3. Wyo. Stat. 35-502.24:1

4. Wyo. Stat. 35-502.32(b) (ll)-(ix).

5. Wyo. Land Quality Reg. Il-lb.

6. Wyo. Land Quality Reg. II-2a (1), (2).

7. Wyo. Land Quality Reg. II-3 through 5.

8. Wyo. Land Quality Reg. III-l through 4,

6 through 7.

9. Wyo. Land Quality Reg. rV-1.

10". Wyo. Land Quality Reg. VIII-1.

(FR Doc.77-1682 Filed 1-18-77; 8: 45 am]
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Title 30 Mineral Resources

CHAPTER II GEOLOGICAL SURVEY,
DEPARTMENT OF THE INTERIOR

PART 211COAL MINING OPERATING

REGULATIONS

atory regulations.

We emphasize that no commenter dis

puted the Secretary's conclusion that the

Wyoming reclamation standards "afford
ed general protection of environmental

quality and values at least as stringent as

On August 24, 1976, the Department would occur under exclusive application

of the Interior proposed regulations to of [Part
211]."

30 CFR 211.75(a). We re-

adopt the substantive surface coal mine Pi'int these statutes and regulations ver-

reclamation standards of the State of batim in Table I.

Wyoming as the federal standards ap- In the preamble to the proposal, 41 FR

plicable to operations on federal leases 35716-17, the Department noted it felt it

in the State of Wyoming. 41 FR 35716. would have to conclude a memorandum

This action was proposed under the au- of understanding withWyoming to cover

thority of 30 CFR 211.75(a) of the De- how changes in State or federal laws and

partment's coal mining operating reg- regulations would be treated. The De-,
ulations, 41 FR 20252 (1976) and was partment feels that the interest asserted (
derived from a comparison of the re- in that statement is adequately protected |

quirements ofWyoming and federal rec- y the provisions in the
Cooperative1

lamation standards in accordance with Agreement with Wyoming which the

the Department's advance notice of pro

posed rulemaking, 41 FR 27993 (1976) .

Following publication of the proposal,

theDepartment conducted a public hear

ing September 23, 1976, in Cheyenne,

Department has proposed to adopt, and

the remaining provisions of the new 30

CFR 211.76(c). The final provision thus

drops the clause "and in accordance with

a memorandum of understanding with

Wyoming, at which eight parties spoke, the State of
Wyoming."

<

In addition the Department received This change is the only one made in

two written comments. The comment the proposal. No comments were received

most often voiced was that the effect of directed to the technical changes In 30

this rulemaking could not be gauged in CFR 211.40 and 211.74. They are adopted

the absence of an agreement with Wyo- as proposed.

ming under 30 CFR 211.75(b). Most of Dated: December 2 1976.
the commenters expressed their hope

that the Department would agree to al

low Wyoming to administer and enforce

reclamation operations, as well. One

Thomas S. Kleppe,

Secretary of the Interior.

1. Title 30 CFR 211.40 is hereby
commenter criticized the fragmentation amended by deleting the last sentence

of the reclamation effort that occurred of 30 CFR 211.40(a) (2), and revising and

because the Department's proposal un- renumbering 30 CFR 211.40(a) (14) (ii).

der 30 CFR 211.75(a) did not treat ad- As amended, 211.40(a) (2) and (a) (14)

ministration and enforcement, only
sub-

read as follows:

stantive, on-the-ground standards.

The Department feels that this posi

tion, the central comment or
"objection"

to the proposal, has been met by the fact
that the Department has negotiated a

Cooperative Agreement for the adminis

tration and enforcement of reclamation

operations with the State of Wyoming,
under the authority of 30 CFR 211.75(b) .

The adoption of this Agreement is pub

lished today as proposed in conjunction

with this rulemaking. Adoption of State

standards under 30 CFR 211.75(a) and

agreement on State enforcement and ad

ministration of reclamation operations

will together establish a uniform and

complete system of surface coal mine

reclamation on federal licenses, which
will provide a high level of environ-

211.40 Operating and reclamation

standards.

fa)
* *

12) The operator shall replace over

burden and waste materials in the mined

area by backfilling (compacting where

necessary, to ensure stability or to pre

vent leaching of toxic materials), grad

ing, or other means, so as to cover all

acid-forming or other toxic materials,

eliminate highwalls and spoil piles and

restore the approximate original con

tour. Where the thickness of the coal

deposits relative to the volume of over

burden and other spoil and waste ma

terials is either insufficient or more than

sufficient to restore the approximate

original contour, the operator shall, in

menta, protects and protect federal m-
*,*

^"Xrl&gterests,

The Department recognizes that the
compact using all available overburden

or spoil material, to obtain the lowest
effect of the proposal was more difficult practicable grade, which shall In any
to iauge because of the absence of a event be less than the angle of repose,
Cooperative agreement. If examination Excess overburden or other spoil ma-

by a commenter or the experience of
terial shall be fully reclaimed in accord-

the Department shows that this 30 CFR . . .

.amnnt.
*u-

*

2ll.75.a; rulemaking and the Coopera-
ance Wlth the requu-ements of this part.

tive Agreement do not combine to achieve
* * .

a workable, effective federal
lease recla

mation program in Wyoming, the De

partment will certainly consider
amend-

Q4)
* * '

cii) Provide warning signs, fencing,

flagman, barricades and other safety and

protective measures as may be necessary

to regulate public access, vehicular traf

fic, and wildlife or livestock grazing in all

areas of active operations, including

lands undergoing reclamation:

(A) To protect the public, wildlife and

livestock from hazards associated with

such operations; and

(B) To protect revegetated areas from

unplanned and uncontrolled grazing.

2. Title 30 CFR 211.74(e)

amended to read as follows :

21 1.7-1 Variance*.

is hereby

(e) An operator may apply for a vari

ance pursuant to the provisions of para

graph (a) of this section only by. sub

mitting a new or revised mining plan to

the Mining Supervisor pursuant to the

provisions of this part. Variance from

the requirements of paragraphs <a)<2>

(i) and 'ii) of j 211.40 may be allowed

in an approved mining plan if the Direc

tor of the Geological Survey, with the

concurrence of the Director of the Bu

reau of Land Management or the com

parable appropriate authorized officer,

determines that unusual physical condi

tions at the site, such as steeply dipping
coal beds or multiple seam mining exists

and such conditions make backfilling
pursuant to such requirements imprac

ticable as a result of the volume of ma

terial excavated or environmentally un

desirable as a result of the duration of

the operation. Minor changes of opera

tions which do not involve violations of

the performance standards set forth in

this part, and the granting of a variance

pursuant to this 211.40(a) (2). will not

be deemed to be subject to or require

compliance with, the provisions of this

section.

* * * *

3. Title 30 CFR Part 211 is amended

by the addition of a new 211.76, to read
as follows:

211.76 Applicability of the require

ments of Wyoming's Reclamation
l.a\>s and Regulations.

(a^ Pursuant to 211.75(a) the Secre

tary has determined that federal ap
proval of a mining or exploration plan

in Wyoming required by this Part 211
will be granted only if the plan would

comply with the requirements of Wyo

ming's reclamation laws and regulations

that are listed in paragraphs (a><D-

(10) of this section:

(1) Wyo. Stat. 35-502.3 (e) (i) ;

(2) Wyo Stat. 35-502.21 (a)(1) -(vi> ;
(3) Wyo. Stat. 35-502.24:1;
(4) Wyo. Stat. 35-502.32 (b) (ii)-(ix) ;
(5) Wyo. Land Quality Reg. Il-lb;
( 6 ) Wyo. Land Quality Reg. II-2a ( 1 ) ,

(2^
;

( 7 ) Wyo. Land Quality Reg. II-3-5 ;

(8) Wyo. Land Quality Reg. m-1-4.
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6-7;
(9) Wyo. Land Quality Reg. IV-1;
( 10) Wyo. Land Quality Reg. VHI-1.

(.b) Paragraph (a) of this section su

persedes the requirements of the follow

ing sections In this Part 211:

1> 211 40(a) Q)-(8);
i2i 211.40(a) (ll)-(13)(il);
<3> 211.40(a) (14) UiXB).

ic> This section remains In effect

until the Secretary determines, through

rulemaking, that:

(1) The requirements of Wyoming's

reclamation laws and regulations fail to

provide general protection of environ

mental quality and values at lea-,t as

stringent as would occur under the ex

clusive application of this Part; or

(2) The requirements of Wyoming

reclamation laws and regulations unrea

sonably prevent the mining of federal

coal and it is in the overriding national

interest that the coal be produced with

out application of the requirements

listed in paragraph (a) of this section.

Tvble I Applicable Provisions of Wyo

ming's Laws and Regulations

wyoming statutes

(1) 35-502.3.

(e) Specific definitions for land quality:

(i)
"Reclamation"

means the process of

reclaiming an area of land affected by min

ing to use for grazing, recreational, wildlife

purposes, or any other purpose of equal or

greater value. The process may require con

touring, terracing, grading, resoiling, revege

tation, compaction, and stabilization, settl

ing ponds, water impoundments, diversion

ditches, and other water treatment facilities

in order to eliminate water diminution to

the extent that existing water sources are

adversely affected, pollution, soil and wind

erosion, or flooding resulting from mining

or any other activity to accomplish the recla

mation of the land affected to a useful pur

pose:

(2) 35-502.21. Establishment of standards.

(a) The council shall, upon recommen

dation by the advisory board, establish rules

and regulations pursuant to the following

reclamation standards for the affected areas,

including but not limited to:

ll) The highest previous use of the af

fected lands, the surrounding terrain and

natural vegetation, surface and subsurface

flowing or stationary water bodies, wildlife

and aquatic habitat and resources, and ac

ceptable uses after reclamation including the

utility and capacity of the reclaimed lands

to support such uses;

(ii) Backfilling, regarding or re-contouring

to assure the reclamation of the land to a

use at least equal to its highest previous use;

(iii) A time schedule encouraging the ear

liest possible reclamation program consist

ent with the orderly and economic develop
ment of the mining property;

(iv) Revegetation of affected lands in

cluding species to be used, methods of plant

ing and other details necessary to assure the

development of a vegetative cover consist

ent with the surrounding terrain and the

highest prior use standards set out in sub

paragraph (1) of this paragraph;

(v) Stockpiling, preservation and reuse of

topsoil for revegetation, unless it can be dem

onstrated to the satisfaction of the admin

istrator that other methods of reclamation

or types of soil are superior;

(vi) Prevention of pollution of waters or

the State from mining operations, substan

tial erosion, sedime.. ation, landslides, ac

cumulation and
disci*

rge or acid water, and

flooding, both durin and after mining and

reclamation;

(3) 35-502.24:1. ,Vater impoundments.

(a) In any plan for the creation of a per

manent water impoundment the applicant

must adequately demonstrate that:

(i) The size of the impoundment, contour

ing and revegetation, if any, are suitable for

Its intended purpose and use;

(it) Final grading wUl provide adequate

safety and access for proposed water users;

(iii) The impoundment dam construction

will be so designed to insure permanent, sta

bility and to prevent safety hazards.

(4) 35.502.32. Duties of operator.

(b) The operator, pursuant to an approved

surface mining permit and reclamation plan,

shall:

(i)
* * *

(ii) Conduct all surface mining and rec

lamation activities within the permit area

in conformity with his approved plan;

(iii) Protect the removed and segregated

topsoil from wind and water erosion, and

from acid or toxic materials, and preserve

such in a usable condition for sustaining

revegetation when restored in reclamation,

of if topsoil is virtually non-existent or Is

not capable of sustaining vegetation, then

subsoil, which is available and suitable, shall

be removed, segregated, and preserved In a

like manner as may be required in the ap

proved reclamation plan;

(iv) Cover, bury, impound, contain or

otherwise dispose of toxic acid-forming, or

radioactive material or any material deter

mined by the administrator to be hazardous

to health and safety, or which constitutes

a threat of pollution to surface or subur-

face water as may be required in the ap

proved reclamation plan;

(v) Conduct contouring operations to re

turn the land to the use set out In the rec

lamation plan;

(vl) Backfill or grade, and replace topsoil,
or approved subsoil, which has been segre

gated and preserved as may be required in

the approved reclamation plan;

(vii) Replace, as nearly as possible, native

or superior self
'

regenerating revegetation on

land affected, as may be required in the ap

proved reclamation plan;

(viii) Prevent, throughout the mining and

reclamation operation, and for a period of

five years after the operation has been termi

nated, of surface and subsurface

waters on the land affected by the institu

tion of plantings and revegetation, the con

struction of drainage systems and treatment

facilities including settling ponds and the

casing, sealing of boreholds. shafts, and wells

so that no pollution Is allowed to drain un

treated into surface or subsurface water in

accordance with state of federal water qual

ity standards, whichever are higher, as may

be required in the approved reclamation plan;

(ix) Reclaim the affected land as mining
progresses in conformity with the approved

reclamation plan.

WYOMING LAND QUALITY RULES AND

REGULATIONS

(1) Wyoming Land Quality Regulations.
Il-lb.

b. Land uses Previous uses of affected

lands must be ranked on an Individual basis

according to the overall economic or social

value of the land use to the community or

area in which these lands are found.

(1) Reclamation shall restore the land to

a condition equal to or greater than the

"highest previous
use."

The land, after rec

lamation, must be suitable for the previous

use which was of the greatest economic or

social value to the community or area, or

must have a use -vhich is of more economic

or social value titan all of the other previous

uses.

(2) The administrator of the Land Quality
Division shall bear the responsibility of mak

ing a decision on the ranking of land uses in

a particular area. This decision must be bnsed

on information concerning the economy of

the area and the needs and desires of 'ho

people living thereon. The Land Quality Ad

visory Board may be consulted for suggestions

or recommendations on the ranking of land

uses in a given area.

(3) Operators are required to rest-ore wild

life habitat, whenever possible, on affected

land in a manner commensurate with or

superior to habitat conditions which existed

before the land became affected, unless the

land is used for a recreational or agricultural

purpose which precludes Its use as "wildlife
habitat."

(4) Water impoundments used for recrea

tional purposes shall be constructed in ac

cordance with the statutes and Chapter III,
Section 6, of these regulations. Recreational

lands, other than water impoundments, rep
resent changes in the land which may or

may not be suitable for wildlife habitat.

(2) Wyoming Land Quality Regulation:

II-2a(l), (2).

Sec. 2. Methods of mi-nitig Reclamation

required Surface reclamation of affected

lands shall meet the foUowing requirements

for soft rock surface mining, hard rock sur

face mining and underground mining as de

scribed separately below:

a. Soft rock surface mining.

(1) If the reclamation plan does not pro

vide for a water impoundment, the final pit

area shall be backfilled, graded and con

toured to the extent necessary to return the

land to the use specified in the approved

plan. In preparation of slope specifications In

the plan, the operator shall consider an

average of the measured slopes in the im

mediate area of the proposed mine site. The

maximum inclination of slopes In the re

claimed area shall not be greater than the

average inclination of the natural slopes in

the immediate mine area. Slopes greater

than the average natural slopes may be ap

proved if the operator can demonstrate to

the satisfaction of the administrator that re

turning the mined area to a slope equal to

or less than Wie average natural slopes would

create an unwarranted increase in the

amount of affected lands. Individual slope

measurements, locations of the measure

ments, and the average measurement shall

be submitted with the reclamation plan. In

determination of the average natural slope.
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the Land Quality Division may make an in

dependent slope survey. All backfilling, grad

ing, and contouring will be done In such a

manner so as to preserve the original drain

age or provide for approved adequate sub

stitutes. No depressions to accumulate water

will be permitted unless approved In the

reclamation plan as being consistent with

the proposed future use of the land.

Terraces or benches may be used only when

It can be shown to the administrator's sat

isfaction that other methods of contouring

will not provide the required result. If ter

racing Ls proposed, detailed plans Indicating
the dimensions and design of the terraces,

check dams, any erosion prevention tech

niques, and slopes of the terraces and their

intervals will be required.

(2) If the reclamation plan provides for

a water Impoundment and this use has been

approved according to the requirements out

lined in these regulations, the exposed pit

areas must be sloped, graded, and contoured

so as to blend with the topography of the

surrounding terrain and provide for access

and revegetation. Rlprapping where neces

sary to prevent erosion will be required.

Sloping requirements will be as described

above. Under certain conditions wherein it

can be demonstrated to the administrator's

satisfaction that the pltwall can be stabilized

by terracing or other techniques It may be

permissible to leave not more than one half

(>^) of a proposed shoreline composed of

the stabilized pltwall. The remaining por

tion of the shoreline must be graded and

contoured so as to provide access and blend

In with the topography of the surrounding

terrain. In the event that a partial pltwall

is proposed as final reclamation, the opera

tor must submit a detailed explanation of

the techniques to be used to establish the

stability of the pltwalls in his reclamation

plan. At the administrator's discretion, a

study of the proposed pltwaU stabilization

techniques may be required from an Inde

pendent engineering company for purposes

of verifying the effectiveness of the
proposed

stabilization techniques. The Land Quality

Division will determine the acceptability of

the proposed stabUlzatlon techniques based

on this information and an on-site Inspec

tion.

(3) Wyoming Land Quality Regulations.

n-3-5.

Sec. 3. Surface preparation. Backfilling,

grading, and contouring of affected land
shall

be accomplished by one or more of the fol

lowing as detailed In the approved reclama

tion plan:

, a. Re-establishment of the contour of the

4and In a manner consistent with the pro

posed future use of the land.

b. Re-establlshment of adequate through

drainage if such a provision ls necessary to

prevent erosion, pollution or the accumula

tion of stagnant water.

c. Contouring of affected land to blend In

with the topography of the surrounding ter

rain unless so doing would create an erosion

.problemor a hazard to man or beast.

d. Creation of water Impoundments for a

use certified In an approved plan In accord

ance with the statutes and Section 6, Chap

ter n, of these Regulations.

Sec. 4. Topsoil, subsoil, overburden,
and

refuse.

a. Topsoil. Topsoil, or an approved substi

tute, shall be evenly distributed on the sur

face of all lands affected during the course

of the operation. TopsoU shall be so placed

during the reclamation of all areas that are

to be revegetated In accord with the ap

proved reclamation plan.

(1) All topsoil or approved surface mate

rial shall be removed from all areas to be

affected in the permit area prior to these

areas being affected. The topsoil shall be

segregated so as not to become mixed with

aubsoU and other overburden material,

stockpUed In the most advantageous manner

and saved for reclamation purposes.

(2) The topsoil or approved surface mate

rial shall be stockpiled In such a manner so

as to minimize wind and water erosion. In

order to accomplish this, the operator shall

establish, through planting or other accept

able means, a quick growing cover of vege

tation on the topsoil stockpUes. The topsoil

shall also be protected from acid or toxic

materials, and shall be preserved In a usable

condition for sustaining vegetation when

placed over affected land.

(3) Reclamation shall follow mining as

soon as Is feasible so as to minimize the

amount of time topsoil must be stockpiled.

If topsoil has been stored In a stockpile In

excess of one year, the operator shall con

duct soil analyses prior to use In order to

determine its sultabUlty for revegetation.

(4) Topsoil stockpiles shall be marked

with a legible sign containing letters not less

than six Inches high on all approach roads

1 to such stockpiles. Said signs shall contain

the word
"Topsoil"

and shall be placed not

more than 150 feet from any and all stock

pUes of topsoil. Such signs must be in place

at the time stockpUing is begun.

(5) The operator shall explain how the

topsoil will be replaced on the affected land

during reclamation, and shall Indicate on his

(
maps the location and sizes of all proposed

i topsoil stockpiles. This explanation shall in-

1
elude a description of the thickness of soil

material to be placed over the affected land.

(6) If abundant topsoU ls present, and It

ls not all needed to accomplish the reclama

tion required in the approved reclamation

plan, the administrator may approve of use

of this topsoU by this or another operator in

another area for reclamation purposes.

(7) Trees, large rocks and other waste ma

terial which may hinder redistribution of

topsoU shall be separated from the topsoil

before stockpiling.

b. Subsoil. (1) If no topsoU is present In

the permit area, or In the event that an oper

ator must use subsoil for final cover, the

operator shall obtain an adequate number of

analyses of the subsoil to show pH, organic

material content, available nitrogen, potas

sium, and phosphorus and such other ele

ments and soil constituents as the adminis

trator shall Require, over the entire area of

subsoil to be used, In order to determine

suitability and fertilizer requirements. If the

results of said analyses demonstrate to the

satisfaction of the administrator that revege

tation can be accomplished using such sub

soil, the administrator may approve the use

of such subsoil as an addition to or substitute

for topsoU for reclamation purposes. The ad

ministrator shall require the operator to set

up revegetation test plots using subsoil In

order to determine the sultabUlty of subsoU

for revegetation purposes. Approval for the

use of subsoil shall be obtained by the opera
tor from the administrator prior to any mix

ing of topsoU and subsoil and prior to begin

ning any reclamation work. If the operator

suspects that this procedure will be necessary
prior to obtaining a permit he should de

scribe the problem and his proposed proce

dure for eliminating this problem In his rec

lamation plan. If the problem ls not discern

ible until after the permit ls Issued, an ap

proved amendment to the reclamation plan

wul be required describing the operator's

plans for accomplishing the above.

(2) Subsoil stockpiles shall be segregated

from topsoil and overburden piles and shall

be marked with a legible sign containing the

word
"SubsoU"

In letters no less than six

Inches high on all approach roads to such

stockpiles. Said sign or signs shall be placed

not more than 150 feet from aU stockpiles

of subsoil. Such signs shall be placed at the

time stockpiling is begun.

(3) The operator shaU indicate on his maps

the location of all subsoil piles.

(4) If subsoil ls to be used in reclamation

as a substitute for topsoU, all large rocks

and other waste material which may hinder

redistribution shall be separated before stock

piling.

(5) If all or some subsoil ls not to be used

In reclamation as a substitute for or additive

to the topsoil, this unused subsoil must be

regarded as all other overburden material

and wUl be subject to the reclamation provi

sions described under the following section.

c. Overburden, spoil and refuse. (1) All

overburden, spoU material and refuse shall be

segregated from the topsoil and subsoil and

stockpiled In such a manner to facilitate the

earliest reclamation consistent with the ap

proved reclaniatlon plan.

(2) All overburden, spoil material, and re

fuse piles must be designed, graded, and con

toured so as to blend in with the topography

of the surrounding terrtaln. (Slope require

ments wUl depend on an everage of the slopes

In the surrounding area as described In Chap
ter n, Section 2a. (1) and on the nature of

the material.) After the grading and contour

ing of these stockpUes, topsoil, or approved

subsoil must be distributed over them In

preparation for the revegetation procedures.

The slopes of all spoil areas must be designed

so that they will be stabilized against wind

and water erosion. This may Include terrac

ing, channeling around the toe of the .spoil

piles or other techniques. Terracing, If neces

sary, can be used to stabilize the slopes if it

can be shown to the administrator's satisfac

tion that this technique of stabilization will

produce the best results. If terracing is pro

posed, detailed plans indicating the dimen

sions and design of the terraces, check dams,

erosion prevention techniques, slopes of the

terraces, and terrace intervals will be re

quired. The terrace design must be based on

sloping requirements and the nature of the

material Involved.

(3) PUes of spoil or other waste

shall bemarked with a legible sign containing

the word
"SpoU"

or the words "Waste Mate
rial"

In letters no less than six Inches high on

all approach roads to such spoil piles. Said

sign or signs shall be placed not more than

150 feet from all stock piles. Such signs shall

be In place at the time when piling of spoil or

waste material ls begun.

(4) All topsoU shall be removed from areas

to be used for piling spoil material prior to

the beginning of piling this material.

(5) The operator may be required to have

analyses made of spoU material In order to

determine if It wUl be a source of water pol

lution through reaction with leaching by sur

face water. If it ls determined that this

condition may exist, the operator shall de

scribe proposed procedures for eliminating

this condition.

(6) The operator must also indicate on his

maps the location and size of all propo.-.ed

spoU piles.

Sec. 5. Revegetation.

a. Revegetation of all affected lanes shall

be accomplished in a manner consistent with
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the approved-reclamation plan and the pro

posed future use of the land".

b. Land which did not support vegetation

prior to becoming affected land because of

natural soil conditions need not be revege

tated unless subsoil from such affected land

will support vegetation. The operator shall

demonstrate to the administrator's satisfac

tion that revegetation or reforestation ls not

possible If he seeks to proceed under the pro

visions of this S\ibsection.

c. After backfilling, grading, and contour

ing and the replacement of topsoil, and/or

approved substitute, In such a manner so ai.

to most efficiently accommodate the reten

tion of moisture and control erosion on all

affected lands to be revegetated, any fertil

izer requirements as determined on the

basis of previous analyses must be fulfilled.

Seeding which is accomplished by mechani

cal drilling shall be on the contour unless

specific situations dictate that other methods

of seeding should be used.

d. The species of plants (grasses, legumes,

forbs, shrubs, and trees seeding rates, seeding

techniques, mulching requirements, and

seeding times to be used in a given area for

reclamation purposes,shall be in accordance

with rules, regulations, specifications and

standards adopted by the State Conservation

Commission and approved by the Land

Quality Division. Whenever practicable, the

Wyoming Game and Fish Department and

theWyoming Department of Agriculture may
be consulted regarding revegetation proced

ures. The species of vegetation to be used

in revegetation efforts shall be described In

the reclamation plan
indicating'

the compo

sition of seed mixtures and the amount of

seed to be distributed on the area on a per

aero basis. Seed types will depend on the

climatic and soil conditions prevailing in the

permit area and the proposed use of the land

after reclamation. Species to be planted as

permanent cover shall be self-renewing. Seed

ing rates will depend on seed types, climatic

and soil conditions and the techniques to be

used In seeding.

e. More suitable species of vegetation may
bo substituted if revegetation test plot re-

suite show such species to be of superior

value for reclamation purposes. Requests to

substitute such species shall be made in writ

ing to the administrator. The administrator

shall inspect such test plots before approval

or disapproval of the request.

r. The administrator shall not release the

entire bond of any operator until such time

as revegetation is complete, if revegetation

is the method of reclamation as specified in

the operator's approved reclamation plan.

Revegetation shall be deemed to be complete

when the vegetative cover of the affected land

Ls shown to be capable of renewing Itself

under natural conditions prevailing at the

site, and ls at least of a density comparable to

undisturbed areas in the Immediate vicinity

of the reclaimed land. Revegetation should be

capable of withstanding grazing pressure at

least comparable to that which the land

could have sustained prior to mining, unless

federal, state or local regulations prohibit

grazing on such lands. If reforestation is the

method .of revegetation used, reforestation

shall be deemed to be complete at such time

as seventy-five (75% ) of the seedlngs planted
have shown themselves capable of continued

growth over a period of five (5) years follow

ing planting. Quality and quantity of vegeta

tive cover shall be determined In accordance

with scientifically acceptable sampling pro

cedures.

g. Any plans for Irrigation must meet state
laws for this use and be explained in the

reclamation plan.

h. The operator must protect young vegeta

tive growth from being destroyed by livestock

by fencing or other approved techniques for

a periof of at least two (2) years, or until the
vegetation ls capable of renewing itself with

out supplemental irrigation or fertilization.

1. In those areas where there are no or

very few noxious weeds prior to being af

fected by mining the operator must control

and prevent the Introduction of noxious

weeds into the revegetated areas for a period

of at least five (5) years after the initial

seeding.

(4) Wyoming Land Quality Regulation.

III-1-4, 6-7.
-

Section
1.'

Temporary diversion of surface

water.

a. Surface water shall be diverted around

the operation for the following purposes:

( 1) To control water pollution.

(2) To control unnecessary erosion.

(3) To protect the on-going operation.

(4) To protect the water rights of down

stream users.

b. Temporary diversion ditches shall be

built to the following standards:

(1) In soils or other unconsolidated mate

rial, the sides of diversion ditches shall be

no steeper than
onov

and one-half to one

(l'/2 : 1).

(2) In rock, the sides of diversion ditches

shall not overhang.

(3) In soils or unconsolidated materials,

the sides and in ditches carrying Intermit

tent discharges, the bottom shall be seeded

with approved grases so as to take advantage

of the next growing season.

(4) Rock riprap, concrete, soil cement or

other methods shall be used where neces

sary to prevent unnecessary erosion.

(5) Culverts or ridges shall be Installed

where necessary to illow access by the sur

face owner for fii control and other pur

poses.

c. In no cose shall diversion ditches dis

charge upon topsoil storage areas, spoil or

other unconsolidated material such as newly

reclaimed areas.

d. A description of surface water diversion

systems must be included in the mining plan

and reclamation of these systems must be

described in the reclamation plan.

Sec. 2. Diversion of streams.

a. In no case shall spoil, topsoU, or other

unconsolidated material be pushed into, or

placed below the flood level of a flowing or

intermittent stream except during the ap

proved construction of the diversion of said

stream.

b. Diversion of a flowing stream classified

as navigable shall first be approved by the

Wyoming State Engineer.

c. The Wyoming Game and Fish Depart

ment shall be consulted prior to diversion or

affecting more than 100 feet of bank or chan

nel of a flowing stream.

d. The banks of a diverted flowing inter

mittent stream shall be protected by vegeta

tion by planting approved species to take ad

vantage of the next growing season.

e. The banks and channel of a diverted

flowing or Intermittent stream shall be pro

tected where necessary by rock riprap or

similar measures to minimize erosion and

degradation of water quality.

f. Permanent diversion of a flowing stream

must be fully described in the mining or

reclamation plan.

g. Mining on the flood plain of a flowing
or intermittent stream shall not be permitted

if It would cause the uncontrolled diversion
of the stream during periods of high water.

h. Waters flowing through or by the min

ing operation shall meet the standards set

by the U.S. Environmental Protection Agency
and the Wyoming Water Quality Division in

regard to the effect of the operation upon

such waters.

Sec. 3. Surface waters.

a. The operator shall list and describe the

name, location, size, and approximate inter

mittent flow Intervals for the present surface

waters in and adjacent to the proposed per

mit area. The list shall Include, but not be

limited to, rivers, creeks, lakes, reservoirs,

springs, and marshes.

b. Monitoring surface water conditions

may be required during the course of the

proposed operation based on the existing
water conditions and the nature of the pro

posed operation.

Sec. 4. Subsurface waters.

a. The operator shall submit an estimate

of the depth and quantity of any subsurface

waters existing In the proposed permit area.

The operator may be required to conduct test

drilling and monitoring in order to deter

mine the exact depth, quantity and quality
of groundwater in geological formations af

fected by the mining operations. Such drill

ing will require permits
from'

the State Engi

neer's Office.

Sec. 6. Water impoundments.

a. Water impoundments may bo considered

as final reclamation when it can be shown

that their construction is an approved use of

the land after reclamation and the proposed

impoimdments are part of the approved plan

in accordance with the provisions of the

statutes and these rcgxilations.

b. In order for such Impoundments to be

considered for approval, the operator must

submit the following in support of the pro

posal :

(1) Written consent from the surface

landowner if different than the mineral

owner.

(2) A description of the proposed use of

the Impoundment.

i'J) A statement of the source, quality and

quantity of water available for impound

ment. It must be demonstrated that these

characteristics will be consisted with the

proposed use.

(4) A statement regarding the suitabilltv

for recreational, irrigation, livestock or

wildlife watering. Such waters must bo -jmii

able for such use as determined by
:.[>

pllcable State and Federal staudard.s. The

operator may be required to monitor sur

face and ground waters in order to deter

mine that upon completion of the opera

tion, the water quality and quantity will be

consistent with the proposed use.

c. The operator must submit an alterna

tive plan to be followed In the event moni

toring indicates there ls Insufficient water of

suitable quality to accomplish the proposed

water impoundment plan.

d. All proposed water impoundments and

dams to be constructed for reclamation pur

posed must be approved by the State En

gineer's Office.

e. In addition to the above conditions,

water Impoundment construction will b<

subject to the following requirements:

(1) Dams must contain an overflow notch

and spillway so as to prevent failure by over

filling and washing. Overflow notches and

spillways must be riprapped with rock or

concrete to prevent erosion.
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(2) The slopes around all water impound

ments must be gentle enough so as not to

present a safety hazard to humans or live

stock and so as to accommodate revegeta

tion. Variations from this procedure may be

approved by the administrator based on the

conditions present at the Individual locality.

(3) Mineral seams and other sources of

possible water contamination within the Im

poundment area must be covered with over

burden or stabilized In such a manner to

prevent contamination of the Impounded

water.

(4) Bentonite or other mire producing ma

terial within the Impoundment basin shall

be removed or covered with materials which

will prevent hazards to man or beast.

Sec 7. Tailings impoundments.

a. Impoundments to contain mill tailings

or slurry tailings shall be constructed in ac

cordance with established engineering prin

ciples and shall be approved by the Wyoming
State Engineer's Office. A copy of the State

Engineer's approval shall be attached to the

application.

b. Uranium mill tailings Impoundments

shall be subject to all applicable State and

Federal requirements.

c. Reclamation of tailings Impoundments

shall be accomplished by removal and stor

age of all topsoU present within the tailings

basin. After termination of operations, the

topsoil shall be replaced and revegetated in

accordance with these rules and regulations.

(1) If other methods of reclamation and

stabilization against wind and water erosion

are found to be necessary because of natural

conditions, this must be stated and described

subject to the administrators approval.

(6) Wyoming Land Quality Regulation.

IV-1.

Sec. 1. Time schedule. The approved recla

mation plan must be coordinated with the

operator's mining plan in such a manner so

as to facilitate reclamation at the earliest

possible time consistent with the orderly de

velopment of the mining property.

a. Reclamation must begin as soon as pos

sible after mining commences and must con

tinue concurrently until such time that the

mining operation is terminated and all of

the affected land ls reclaimed. If conditions

are such that final reclamation procedures

cannot begin until the mining operation ls

completed, thl3 must be explained In the

reclamation plan. Regardless of the type of

operation, reclamation must begin within 180

days after termination of mineral production

and must be completed within the time frame

of the approved reclamation schedule. A de

tailed time schedule for the mining and rec

lamation progression must be included In

the reclamation plan. This time schedule

shall :

(1) Apply to reclamation of all lands to be

affected In the permit area.

(2) Designate times for backfilling, grad

ing, contouring, and reseeding.

(3) Be coordinated with a map Indicat

ing the areas of progressive mining and

reclamation.

(4) Establish reclamation concurrently

with mining operations, whenever possible.

(6) Wyoming Land Quality Regulation.

VIlI-l.

Section l. Roads and spur railroad lines.

a. Enclosure within permit area. Access

.roads and railroad spurs shall be considered

within the permit area and shall be covered

by a reclamation bond. Spur lines shall be

Included within the permit area to the point

where they Join the main line or a spur

serving another mine. Access and haul roads

shall be Included within the permit area.

Roads maintained by the County, State or

Federal Government need not be included

In the permit area. Existing private roads

must be Included in the permit area if sub

stantial upgrading is required.

b. Upgrading. Existing private roads need

not be included within the permit area with

the following exceptlon(s) .

(1) When the existing road requires ex

tensive regrading and resurfacing in order

to render the road usable.

(2) Upgrading of the road requires cuts,

fills, and borrow areas.

c. Legal ownership. If the operator In

cludes roads or spur lines within the per

mit area but does not possess the mineral

rlghta or the right-to-mine, for these lands,
the lands shall then be listed in the appil-

catlon as a separate Subsection In Appen

dix "C", the legal land description. The

heading of the Subsection shall make it

clear that the right-to-mine Is not claimed

on the described lands. Surface owners shall

be listed for all lands crossed by spur lines

and roads.

d. Standards for roads.

(1) Roads shall not be constructed up a

stream channel or so close that the material

shall spill into the channel.

(2) Streams shall be crossed at or near

right angles unless contouring down to the

stream bed will result in less potential

stream bank erosion. Structure or ford en

trances and exits must be constructed to

prevent water from flowing down the road

way.

(3) A ditch must be provided on both sides

of a through cut or a cutfill section, with

ditch relief cross drains being Bpaced ac

cording to grade. Water must be intercepted

before reaching a switchback or large flu

area and diverted from the road. Water on a

nil or switchback must be released below

the nil or switchback, not over It. Waterbars

shall be Installed where needed.

(4) Culverts shall be Installed at promi

nent dralnageways, small creeks, and

springs. Where necessary, culverts must be

protected from erosion by adequae rock,

concrete or riprap.

(5) Trees and vegetation may be cleared

only for the essential width necessary to

maintain slope stability and to serve traffic

needs.

(6) Drainage facilities shall be Installed as

road construction progresses.

e. Exemptions concerning roads.

(1) If approval is obtained from the sur

face landowner to leave a road unreclaimed,

an operator may request In writing to the

Land Quality Division that a road be per

mitted to remain unreclaimed. The operator

must furnish proof of the surface landown

er's approval. Final decision of road recla

mation will be made by the Land Qmlity

Division Administrator.

(2) In the event that the surface land

owner, a city or town, another agency of

the State of Wyoming or an agency of the

United States Government has approved the

proposed access roads and has requested they

not be reclaimed, no bond shall be required

of the applicant for the reclamation of such

roads and reclamation of such roads shall

not be required; provided, however, that the

administrator receives a copy of the written

request from the surface landowner, city or

town, or agency of the State or Federal Gov

ernment, for retention of such roads.

[FR Doc.76-36130 Filed 12-8-76:8^45 am|
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Geographic Applicability of Emission

Offset Requirements for Hydrocar

bon Sources

Because widespread violations of the

NAAQS for photochemical oxidants have

been found even in remote rural areas,

some have assumed that hydrocarbon

conj)rol programs (including emission off

set requirements) are necessary in all

areas where there are violations of the

photochemical oxidant NAAQS. Since

photochemical oxidants or their precur

sors can be transported long distances.

the focus for regulatory action must be

on areas where the precursors and pho

tochemical oxidants originate, not on

areas where the photochemical oxidant

levels are measured. In addition, it ap

pears that in areas where there are con

siderably more hydrocarbons present

than nitrogen oxides (high ratio of hy-

drocarbon-to-nitrogen oxides), changes

in the levels of hydrocarbons present

may result in relatively insignificant

changes in the level of photochemical

oxidants locally produced. Generally.

such areas are found where the local

emissions of nitrogen oxides are small,

such as in rural areas.

The above findings, along with other

studies, present convincing evidence that

most of the rural photochemical oxidant

problem results from the transport of

both photochemical oxidant and its pre

cursors from urbanized areas. Therefore.

the photochemical oxidant reduction

benefits to be gained from implementing
the emission offset requirements for hy

drocarbon sources locating in rural areas

may be insignificant when compared to

the benefits of focusing on the urban

ized areas where most of the rural area

problem originates.

tlon would allow major pollution increases in

non-attainment areas to go unchecked. The

Administrator agrees that this is a problem

that should be reviewed and specifically in

vites comments on the issue.

Hydrocarbons are precursors to photo

chemical oxidants.

In urban areas, the ratio of hydro-

carbons-to-nitrogen oxides tend to be
low so that changes in levels of photo

chemical oxidants locally generated are

quite sensitive to changes In the levels

of hydrocarbon present. Thus, hydro
carbon emission control programs (in

cluding the emission offset requirements)

wold be expected to be effective in re

ducing the amount of photochemical

oxidants locally generated In the urban

area, thus also reducing the amount

transported to neighboring rural areas.

An investigation is underway to de

termine the extent of the geographicrl

area around urbanized locations where

hydrocarbon emission control programs

will be most effective in reducing photo

chemical oxidant levels. Early findings

of this investigation indicate that these

areas may be proportional to city size

and may extend up to 85 miles from1

major metropolitan areas. In addition,

upwind-downwindmeasurements around

smaller urban areas and isolated point

sources of hydrocarbons and nitrogen

oxides indicate that there is little if

any increase in observed photochemical

oxidant concentrations as a result of

the emissions from such smaller urban

areas and isolated point sources. Al

though very limited data are available,

it appears that urban areas with a popu

lation less than 200,000 produce little, if

any. measurable increase in photochem

ical oxidant levels.

If these findings are confirmed, the.

policy evolving from such data might!

indicate that only major hydrocarbon

sources locating within a specified dis

tance of urban areas larger than 200,000

population would be subject to the emis

sion offset requirements. Sources pro-;

viding the offset would have to be located;
within the same specified area.

Comments on this and other possible

criteria for determining the geographic

applicability of the emission offset re

quirements for hydrocarbon sources are

solicited. Comments are particularly de

sired on the need for obtaining emission

offsets in remote rural areas that are, in

most cases, exceeding the photochemical .

oxidant NAAQS and on the availability

of emission offsets in such areas.

A preliminary draft of a report has

been prepared which sets forth in more

detail the basis for the tentative conclu

sions outlined above. This draft has been

reviewed for its technical content by a

limited number of scientific experts out

side the Agency. Comments have been

received and the report is being revised

based on these comments. The revised

report will be made available shortly

for public inspection at EPA's Public In

formation Reference Unit, 401 M Street,

S.W., Washington D.C. 20460. A notice

of availability will be published in the

Federal Register. Persons preparing

comments on this notice may wish to re

fer to the report and comment on it.

"Fugitive
Dust"

Issues

There has been considerable concern

about the location of major stationary

sources of particulate matter in NAAQS

non-attainment
a1
"as where fugitive

dust has been dete* mined to be the ma

jor cause of non-attainment. This con-

i cern has lead to several questions regard

ing the impact of fugitive dust sources
'

(i.e., traffic on unpaved roads, construc

tion, farming) upon existing air quality

levels in both urban and rural
areas.8

This is due in part to the pai'ticle size

distribution within fugitive dust areas.

While data are relatively limited, they
indicate that within fugitive dust areas

a large portion of the total suspended

particulate (TSP) collected upon the hi-

volume air sampler is comprised of larger

sized particles. In addition, there is a

preponderance of larger sized particles

associated with these fugitive dust

sources. There is some question as to

whether these larger sized particles by

themselves cause any significant health

or welfare related problems since both

health and welfare criteria (especially

visibility) are closely related to smaller

-sized particulate material.

The Agency currently believes that the

fugitive dust problem within urban areas

ls more critical and should receive

higher attention than similar type prob

lems within rural areas. This lower pri

ority of rural areas is based upon the

belief that the toxic fraction of fugitive

dust in areas without the impact ofman-

made pollutants is likely to be small.

Fugitive dust sources in such areas in

clude dust from deserts, arid lands,

sparsely vegetated land, exposed but va

cant lots in rural communities, dust from

sparsely traveled unpaved roads and un

paved residential driveways, and other

such conditions common in rural Amer

ica. Fugitive dust in these areas is typi

cally native soil that for various rea

sons becomes airborne. It is generally not

exposed to potential contamination of

industrial fallout or subject to adsorp

tion of gaseous pollutants, which com

monly occur in urban atmospheres.

This analysis is supported by the belief

that in rural areas relatively free from

point emission sources, such as many

areas of the Southwest, the TSP may be

composed largely of non-toxic sub

stances, such as silicates; although cer

tain organic material, such as fungi and

aeroallergenes, may be present in specif

ic areas. No epidemiological studies have

been conducted in sparsely populated

areas where the TSP concentration may

be high due to fugitive dust. In general,

the population is too small to provide a

statistically significant sample. Detailed

information on the chemical composi

tion of the TSP in these areas is not

available: however, the toxic fraction is

likely to be small.

Fugitive dust in urban areas, on the

other hand, is a relatively different phe

nomenon. While mineral matter is still

the primary ingredient, it can no longer

be considered as native soil. In urban

areas, it is contaminated to a measur

able degree by various components

= The term "fugitive
dust"

should be dis

tinguished from the term "fugitive emis

sions."

The latter term generally refers to

industrial process emissions which do not

pass thro\igh a stack or chimney.
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highly suspect in health impairment.

Urban fugitive dust contains fallout from

Industrial and combustion related proc

esses, lead from automotive exhaust,

measurable rubber tire particles, and

other components associated with an ad

vanced technologically-dependent com

munity. Further contamination may re

sult in urban areas from adsorption of

harmful gases or adhesion of urban fine

particulate matter on fugitive dust par

ticles, making fugitive dust particles car

riers of potentially more harmful and

potent ingredients. In summary, while

there is a need to be concerned with some

aspects of the native dust problem itself

within urban areas, the major concern

is the potential for that native dust to

be contaminated by more harmful sub

stances than the dust itself, thereby

causing the fugitive dust sources to con

tribute significantly to the level of harm

ful particulates found within urban

areas.

The Agency is therefore considering

a new source review policy which would

recognize the differences between fugi

tive dust in urban and rural areas. Con

sequently, for new sources of particulate

matter proposing to construct in rural

areas that exceeding the TSP NAAQS, it

is contemplated that they be allowed to

construct without being subject to the

emission offset retirements so long as

they meet new source performance

standards (NSPS) set forth in 40 CFR

Part 60 or best available control tech

nology, if no NSPS is applicable, and so

long as their own emissions, plus con

sideration of "non-urban
background" *

and emissions ixom other stationary

sources in the vicinity of the proposed

location, do not cause violations of the

NAAQS.

For new souvce review in NAAQS non-

attainmentUrban areas, the emission off

set requirements would be applicable.

Since fugitive dust is recognized as a le

gitimate air pollution problem in urban

areas, it would seem appropriate to allow

emission offset credit to come from exist

ing fugitive emission sources.

Comments on all aspects of the tenta

tive approach outlined above are solic

ited. Comments are specifically solicited

on the definition of
"urban"

and
"rural"

areas, on the issue of how large new

sources of fugitive dust (i.e., strip mines,

tailings operations) are to be considered

when locating in rural areas, and wheth

er (and to what extent) emission offsets

of conventional stack emissions against

fugitive dust-type sources should be per

mitted.

This advance notice of proposed rule

making is issued under the authority of

sections 110 and 301 of the Clean Air

Act, as amended (42 U.S.C. 1857c-5 and

g).

Dated: December 15, 1976.

Russell E. Train.

Administrator.

[FR Doc.76-37345 Filed 12-20-76;8:45 am]

'

Usually based upon the lowest measured

annual average TSP air quality concentration.

in the broad area where the new source will

be located, approximately 30 ug/m 3-
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Title 40 Protection of Environment

CHAPTER lENVIRONMENTAL
PROTECTION AGENCY

SUBCHAPTER CAIR PROGRAMS

[FRL 660-7 J
*

PART 51REQUIREMENTS FOR PREPA
RATION, ADAPTION, AND SUBMITTAL
OF IMPLEMENTATION PLANS

Air Quality Standards; Interpretative Ruling

The Interpretative Ruling appearing
below addresses the Issue of whether and

to what extent national air quality

standards established under the Clean

Air Act may restrict or prohibit growth

of major new or expanded stationary

air pollution sources. The ruling provides

in general that a major new source may

locate in an area with air quality worse

than a national standard only if string

ent conditions can be met. These

conditions are designed to insure that

the new source's emissions will be con

trolled to the greatest degree possible;

that more than equivalent offsetting

emission reductions ("emission offsets")

will be obtained from existing sources;

and that there will be progress toward

achievement of the standards. While the

ruling is effective now, EPA is actively

soliciting public comment on the rul

ing's basic policies and detailed provi-

sons.

Background
'

Section 110 of the Clean Air Act re

quires State Implementation Plans

(SIP's) to insure that primary
(health-

related) national ambient air quality

standards be attained as expeditiously

as practicable, but not later than mid-

1975 (except in those relatively few areas

where an extension to mid-1977, at the

latest, has been granted pursuant to

110(e)). Secondary (welfare-related )

ambient standards are to be met within

a "reasonable
time."

Most SIP's have

specified secondary standard attainment

dates which are the same as the pri

mary standard attainment dates.

Once the ambient standards have been

attained, they must be maintained

[section 110(a) (2) (B) I. By virtue of the

Act's attainment and maintenance re

quirements and EPA's regulations ap

pearing at 40 CFR 51.18, promulgated
in August 1971, all SIP's must contain

regulations requiring preconstruction re

view and disapproval of new or modified

air pollution sources which would "inter

fere
with''

the attainment or mainte

nance of a national ambient air quality

standard (NAAQS). Since the NAAQS

attainment dates have already passed

(or will soon pass) and the ambient

standards have not been attained in

many areas of the country, questions

have arisen as to whether, and to what

extent, new stationary sources may

legally be permitted to construct in such
areas. In response to these questions,

EPA's interpretative ruling on the pre

construction review requirements of 40

CFR 51.18 is set forth below.

Public Participation and Review of

Ruling

A draft of the ruling was sent to all

State air pollution control agencies in

April, 1976, for review and comment.

Their comments are available for public

inspection at the EPA Public Informa

tion Reference Unit, 401 M Street, SW,

Washington, D.C. 20460. In addition,

EPA officials have discussed various

drafts of the ruling in meetings with

representatives of the State and Terri

torial Air Pollution Program Adminis

trators, Association of Local Air Pollu

tion Control Officials, National Gover

nors Conference, National Conference of

State Legislatures, U.S. Conference of

Mayors/National League of Cities, Na

tional Association of Counties, AFL-CIO,
industrial groups, and environmental

groups.

EPA recognizes that the ruling has

profound national policy implications

and that even more extensive public de

bate is needed on the issues of whether

(and how) economic growth may be ac

commodated where ambient air quality

standards are being exceeded. EPA

therefore is actively soliciting public

comment on the ruling, in regard to both

its basic policies and its detailed pro

visions. EPA may make adjustments to

the ruling as warranted by the public

comment. (Information regarding the

nature and timing of the public comment

is provided below.) EPA believes that

these important national issues must ul

timately be resolved by Congress through

more explicit guidance in the Clean Air

Act; hopefully, the publication of the

ruling and the resulting public comments

will provide a useful focus for legislative

deliberations.

Implementation and Enforcement of

Interpretative Ruling

In all but six SIP's, EPA has approved

the State's own preconstruction review

regulation adopted in conformance with

40 CFR 51.18. The ruling is therefore

largely for the benefit of State and/or

local reviewing
authorities.1

Only in the

six States where EPA has been required

to promulgate its own preconstruction

review regulation in place of deficient

State regulations will the provisions of

the ruling be implemented directly by

EPA (through its Regional Offices) .

The ruling in no way requires a State

or local reviewing authority to approve

a source that meets the requirements set

forth therein, since the authority to go

beyond minimum Federal requirements

is clearly protected by Section 116 of the

Act. Available options, such as emission

offsets, are allowable only at the discre

tion of local and State government.

There are many reasons why a State or

local authority might decide to prohibit

a new source in addition to the criteria

1 Since the SIP regulations were adopted

to comply with 40 CFR 51.18 and this ruling

articulates what 40 CFR 51.18 requires at a

minimum, EPA feels that States should gen

erally be able to implement the ruling's re

quirements without regulatory SIP amend

ments. Where a State desires to use the maxi

mum flexibility provided in the ruling

(States retain the right to impose stricter

conditions), it will be up to the State. to

determine whether regulatory changes and/

or a State
"interpretative"

ruling may be

needed as a matter of State law. It should

be noted that EPA is publishing advance no

tice of proposed amendments to 40 CFR 51.18

elsewhere in today's Federal Register (41 FR

55558) which, when finalized, will In all

probability require amendments to SIP pre

construction review regulations. States may
therefore wish to defer any regulatory
amendments until the EPA rulemaking proc

ess is completed.

set forth in the ruling. Examples are the

availability of alternative sites that are

more environmentally acceptable, a deci

sion that a proposed emission offset

". would not be in the best interest of the

community, or a determination that

allowing the new source would not in any

case be in the best interest of the com

munity.

Because interested parties in the public

and private sector have (as noted above)

been informally apprised of the basic

provisions of the ruling and have had

the opportunity to provide informal com

ments, and because the preconstruction

review process is already being carried

out under 40 CFR 51.18 (with continual

ly-arising issues needing resolution), in

EPA's judgment it is in the public in

terest to make the ruling immediately

effective upon publication in the Federal

Register. It would be highly imprac

ticable merely to propose the ruling and

defer its effectiveness, since both review

ing authorities and applicants for per

mits would be presented with even great

er uncertainty in the interim period. As

an articulation of the minimum require

ments for preconstruction review of new

sources pursuant to 40 CFR 51.18,*the

ruling's effect is to declare that any per

mits which are more lenient than al

lowed by the ruling fail to comply with

the requirements of the Clean Air Act.

Where a State issues (or has issued) a

permit contrary to the Act's require

ments, EPA can take legal action to in

validate the permit and/or proceed

against the affected source owner to pre-

'vent construction.

Responses to Preliminary Comments

In -response to preliminary informal

comments (discussed above) , it would be

helpful to briefly clarify or highlight

certain important points about the rul

ing. In some instances, new provisions

have been added to earlier drafts in re

sponse to such comments.

1.
"Major"

sources (Part H.B.). The

ruling provides that while all sources

subject to SIP review requirements

should be reviewed for emission limita

tion compliance, only
"major"

new

sources must be subject to an ambient
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air quality analysis and the stringent

requirements for lowest achievable

emission rate, more than equivalent

emission reductions, and assurance of

reasonable progress toward NAAQS

achievement. This is in recognition of

the fact that reviewing authorities have

limited resources and that smaller air

pollution sources may individually have

an insignificant impact on air quality.

For the present, the ruling defines a "ma
jor"

source as having an allowable emis

sion rate of 100 or more tons per year

< 1000 for carbon monoxide) .

In the notice set forth at 41 FR 55558

in today's Federal Register, however,
EPA has tentatively proposed a defini

tion of 50 or more tons per year (500 for

carbon monoxide) to be incorporated

into 40 CFR 51.18. It should thus be ap

parent that EPA has not finally deter

mined that the 100 -ton figure is the most

appropriate, and Stales are strongly en

couraged wherever resources permit to

utilize a lower cut-off number. For the

present, however, EPA will not legally

require sources smaller than the 100-ton

cut-off to undergo an air quality

analysis.

2. Lowest achievable emission rate

(Part IV.A.1.). The ruling provides that

a major new source seeking to locate in

an area violating a NAAQS must meet

an emission limitation which reflects the

"lowest achievable emission
rate"

for

such type of source. At a minimum, the

lowest rate achieved in practice would

have to be specified unless the applicant

can demonstrate that it cannot achieve

such a rate. In no event could the rate

exceed any applicable new source per

formance standard (NSPS) set under

section 111 of the Act.

This stringent requirement reflects

EPA's judgment that a new source

should be allowed to emit pollutants into

an area violating a NAAQS only if its

contribution to the violation is reduced

to the greatest degree possible. While

cost of achievement may be an impor

tant factor in determining an NSPS ap

plicable to all areas of the country (clean

as well as dirty) as a minimum, the cost

factor must be accorded far less weight

in determining an appropriate emission

limitation for a source locating in an

area violating statutorily-mandated

health and welfare standards.

3. Emission offset
"Baseline"

where

EPA has called for a SIP revision or

study (Part IV.C.4.). The principle be

hind the emission offset concept is that

new sources should be allowed offset

credit only for emission reductions from

existing sources which would not other

wise be accomplished as a result of the

Clean Air Act. Therefore, where EPA has

found that a SIP is substantially inade

quate to attain a NAAQS and has for

mally requested a SIP revision pursuant

to Section 110(a) (2) (H) (ii) (or has

called for a study to determine the need

for such a revision) , the existing SIP

emission limitations could not be used as

the
"baseline"

for determining offset

credits (as would normally be the case) .

Emission limitations representing rea

sonably available control measures,

which most revised SIP's should soon re

quire, should be used instead.

4. No construction after January 1,

1979 without SIP revision (Part IV.A.5.) .

The ruling provides that in those areas

(discussed in paragraph 3 immediately
above) where EPA has called for a SIP

revision or study, no permit issued on or

after January 1, 1979, may allow the

source to commence construction until

EPA has approved or promulgated a

SIP revision. This condition merely rec

ognizes the fact that the new source re

view requirements of 40 CFR 51.18

are carried out as an integral part of a

SEP, the purpose of which is to attain

the health-related NAAQS as expedi

tiously as practicable. Where a SIP ls so

Inadequate that EPA has identified the

need to have it revised, It is EPA's

judgment that new major source growth

must be deferred if the SEP revision is

not accomplished in a timely manner.

The January, 1979, date is relevant

since in most SIP revisions which EPA

requested in July, 1976, States were given

until July 1, 1978, to submit all neces

sary SEP revision measures. Under the

framework of the Clean Air Act, EPA

would then have six months either to

approve the State's revision, or promul

gate its own revision. In some areas,

EPA may have called for a study of the

need for a SEP revision but has not re

quested a revision on a specified schedule.

If EPA calls for such a revision with a

submission deadline of later than July 1,

1978, the ruling provides that the Janu

ary 1, 1979, date would be correspond

ingly extended.

It can thus be seen that this condition

provides a useful link between the 40

CFR 51.18 preconstruction review pro

cedures and the SEP revision process.

Where States are delayed in their efforts

to revise their SIP's, the effect will be to

delay the construction of any new major

polluting sources in the affected areas.

5. More than
"One-for-One"

emission

offsets (Part IV.A.3.). It should be

stressed that this ruling is not a "status
quo"

or
"one-for-one"

emission offset

rule for areas violating the Act's health

and welfare standards. The ruling makes

clear that the emission offset reductions

must exceed the new source's emissions

so as to represent reasonable progress

toward attainment of the NAAQS.

6. No
"Banking"

of ernission offset

credit (Part IV.C.6.) . The ruling allows

no leftover emission offset credit to be
"banked"

for future pollution growth

once an emission offset has been executed

for a particular new source. To allow

such
"banking"

would be inconsistent

with a basic policy of the Act and the

ruling namely, that at a minimum, no

new source should be allowed to make

existing NAAQS violations any worse.

7.
"External"

emission offsets (Part

V) . Several commenting States were con

cerned over possible administrative and

legal problems associated with "exter
nal"

emission offsets (provided by sources
not owned by the new source owner) .

There were questions as to whether (1)

States could legally tighten emission lim

its for existing sources in order to per

mit the construction of a new, possibly

competing, source; (2) a source could

reasonably persuade a competing source

to further control its emission in order

to permit the new source to be built; and
(3) States would be required to develop
a new regulation for each emission offset

situation.

In response to these concerns, it should

be noted that a State is not required to

investigate emission offset possibilities as

a result of each request to construct a

new source. States may leave such ar

rangements to the proposed new source.

It should be noted that in many cases

the additional emission reduction can be

obtained by improvements in a facility

already owned by the developer of the

new source. This would be particularly

true in cases where the new emissions

wrould come from expansion of an exist

ing source. Where such intracompany
emission offsets are not possible, the new

source may be required to look elsewhere.

The State need not revise its regula

tions for each emission offset situation,

but may use any available mechanism

to obtain the necessary legally binding
commitment (enforceable by EPA and

private parties under the Clean Air Act)

from the source providing the emission

offsets. Finally, it should be noted that

the ruling generally reflects the maxi

mum flexibility permitted under the

Clean Air Act, and the allowance for ex

ternal emission offsets is an example of

the flexibility that EPA has sought to

provide. Although some States may find

the provision for external emission off

sets unworkable for various reasons, such

flexibility should be available to those

States that wish to use it.

8. Sources in
"Clean"

areas which could

impact on areas exceeding a NAAQS.

Several States requested specific quan

tification as to the incremental level of

pollution that would be considered an

exacerbation of an existing violation of

a national standard. This question is only

applicable when a major source is to be

located in a
"clean"

area, but might im

pact an area that exceeds a NAAQS some

distance away (i.e., a major source lo

cating in the middle of an area that ex

ceeds standards clearly will exacerbate

the existing violations) .

Over the next several months, EPA in

tends to develop regulatory guidance for

standardizing the modeling procedures to

be used in evaluating control strategies

and in conducting new source reviews

(with respect to both the NAAQS and

regulations for preventing significant

deterioration of air quality (see 40 CFR

52.21)). As part of this guidance, the



issue of the
'?significance"

of a source's

air quality impact will be addressed. Un

til such guidance Is available, reviewing
agencies must make a reasonable cutoff

on the geographic extent of the air qual-

bon control programs will be most effec

tive in reducing the highest oxidant con

centrations. It is expected that the re

sulting guidance will focus on major

metropolitan areas (larger than 200,000

ity calculations, based on a case-by-case population) extending as much as 85

analysis of such factors as the size of the miles from the largest urban centers.

source, the validity of the air quality

predictions at long distances, and other

relevant factors.

9. "Fugitive
Dust"

problems. Several

States have expressed concern over the

For the present, all of the provisions of

the ruling must be applied to hydrocar

bon sources seeking to locate within such

areas that violate the oxidant NAAQS.

The appropriate EPA Regional Office

potential disapprovals of particulate should be consulted if additional guid
matter sources planning to locate in rural ance is needed.

areas that violate a particulate NAAQS n. iVo accommodation of new sources '<

due primarily to natural fugitive dust, merely because primary NAAQS Willi

The Agency has set forth a tentative pro- eventually be achieved. Some comment- :

posal on this issue in the advance notice 4ng States have argued that the Clean
'

of proposed rulemaking appearing in to- Air Act does not authorize EPA to adopt

day's Federal Register at 41 FR 55558, the stringent conditions of this ruling.

The intent at this time is to focus on The argument appears to be that even
urban areas and other areas that exceed ^ a state has not achieved a primary

the national standards for particulate NAAQS by the Congressionally-man-

matter as a result of man's activities. For dated deadline, the State may permit

the present, a State should consult the
maj0r new pollution sources to worsen

appropriate EPA Regional Office for
present air quality so long as NAAQS

guidance if the State is considering achievement is projected for some time
whether and to what extent the terms of jn tjle future
the ruling should apply to particulate

sources seeking to locate In rural areas.
EPA finds this argument totally un

tenable in light of the words of the Act,
Where emission offsets are necessary, the its legislative history, and Court deci-

Administrator finds no reason for not
sions. The Act demands that each pri-

allowing credit from controlling existing mary (health-related) NAAQS be

fugitive emission sources, as long as all achieved "as expeditiously as practi-

other requirements set forth in the rul

ing are met.

'. It should be noted that especially for

particulatematter, the geographical rep

resentativeness of a given monitor is

often somewhat limited; that is, just

because a monitor records high concen

trations, it is not necessary to assume

that such concentrations occur over a

wide geographical area.Where amonitor

is not located close to the proposed new

source, it may be more appropriate (pro

vided accurate emission inventories are

available) to estimate existing air qual

ity using a model than to use data from

a remote monitoring location.

10. Geograpliic applicability of ruling

for hydrocarbon sources. Because wide

spread violations of the NAAQS for

photochemical oxidants have been found

cable,"

but in no event (if all extensions

ore allowed) later than mid-1977.

The Courts have continually empha

sized that the Act demands primary

NAAQS achievement by a date certain.

EPA simply cannot interpret the Act to

allow a major new source to make an

existing primary NAAQS violation worse

after the Congressional date certain has

passed, and therefore even further delay
the overdue NAAQS achievement. The

only plausible interpretation of the Act

other than that reflected in the ruling is

that no new sources should be allowed in

a violating area.

It should be noted that the Act is more

flexible with regard to the secondary

(welfare-related) NAAQS's. This point

is dealt with in Part VI of the ruling.

12. No accommodation of new sources

even in remote rural areas, some
com-

;oased on cost-balancing approach. Some

mentors have assumed that hydrocarbon have ^^^ that a new source should

control programs (including emission
^ anowed ^ WOrsen existing NAAQS

offset requirements) are necessary in all fvioiations if a
"cost-benefit"

analysis in-

areas where there are violations of the
,dicates that the economic costs of nec

essary emission controls or offsets are

. excessive in relation to the resulting air

quality benefits. For much the same
rea-

photochemical oxidant standard. Based

on the data available at this time, EPA

believes that the rural oxidant problem

is largely due to transport of oxidant or

its precursors from major urban areas.

Consequently a distinction can reason

ably be made for control purposes be

tween the extensive areas where an oxi

dant problem exists and the areas where

much of the problem is created. As des

cribed in more detail in the notice ap

pearing in today's Federal Register 'at

41 FR 55558, investigations are underway

to determine the areas where
hydrocar-

son discussed in section 11 immediately

above, the Clean Air Act simply does not

allow such an approach. Application of

such a policy could allow further delay
in achieving already-overdue standards.

Particularly with regard to the pri

mary NAAQS's, Congress and the Courts
have made clear that economic consid

erations must be subordinated to NAAQS

achievement and maintenance. While

the ruling allows for some growth in

areas violating a NAAQS if the net effect

is to insure further progress toward

NAAQS achievement, the Act does not

allow economic growth to be accommo

dated at the expense of the public health.

While EPA cannot allow cost consider

ations to override public health concerns,

EPA ls sensitive to the cost impacts of

the Clean Air Act. EPA plans to assess

the economic impact of the ruling as it is

implemented to determine whether ad

justments can be made consistent with

the law, and/or whether legislative

amendments would be prudent.

Again, the Act is more flexible with

regard to the secondary NAAQS's. A

cost-benefit analysis may convince a

state of the need to defer its SEP attain

ment date for the secondary NAAQS's.

(See part VI of the ruling.)

Relationship toOther Preconstruction

Reviews and SIP Requirements

Preconstruction review is also being
implemented under EPA's regulations

for preventing significant deterioration

of air quality (40 CFR 52.21) and the na

tional emission standards for hazardous

air pollutants (40 CFR Part 61). In ad

dition, voluntary reviews are being con

ducted for new sources subject to EPA's

new source performance standards (40

CFR Part 60). In cases where States

have been delegated the responsibility to

implement these various programs, the

reviews are being implemented at the

State level. Where States have not ac

cepted delegation, EPA retains the new

source review responsibility. Certain

types of sources may be subject to more

than one of these regulations, and where

the program responsibility rests with a

single agency, the preconstruction re

views are noi-mally carried out simulta

neously. Even though a source may un

dergo simultaneous review under several

of the above mentioned regulations, the

provisions of this ruling are applicable

only to the review required under 40 CFR

51.18. Thus a source may meet the re

quirements of the ruling, yet be disap

proved because it does not meet the re

quirements of one of the other applica

ble regulations.

The ruling is not intended to replace

the requirement for a SIP control

strategy to attain and maintain stand

ards. An individual emission offset must

always result in reasonable progress to

ward attainment, but does not need to

demonstrate that the NAAQS will be at

tained.

Since SEP control strategies must ac

count for anticipated source growth,

some questions may arise as to how new

sources that are allowed to construct un

der the ruling should be dealt with in

the revised SIP control strategies that

EPA has recently requested. The projec

tion and allocation of new sources and

emissions should be carried out in the

normal manner (see EPA's Air Quality
Maintenance Guidelines, Vols. 7 and 13) .
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although additional information on the

size distribution of the new sources may

be necessary. Where it is clear that a

certain portion of the new sources and

emissions will be subject to the terms

of the ruling, the SIP control strategy

does not need to account for such emis

sions (since the emission offset require

ments will ensure that such sources will

not increase emissions in the area).

Public Comments

EPA strongly encourages all interested

parties and the general
t
public to com

ment on both the general policies and

the detailed provisions of the ruling ap

pearing below. EPA may make adjust

ments to the ruling as warranted by the

public comment. Written comments

should be submitted (preferably in tripli

cate) no later than February 15, 1977,

to: Environmental Protection Agency,

Control Programs Development Division

(MD-15). Research Triangle Park, N.C

27711.

EPA plans to conduct informal public

hearings on this ruling in several cities

throughout the country in the next few

weeks. Notice of the time, place, and for

mat of such hearings will appear shortly

in the Federal Register.

Finally, it is important to note that a

notice appears in today's Federal Reg

ister at 41 FR 55558 which sets forth

EPA's advance notice of certain proposed

changes to 40 CFR 51.18. The issues

discussed there bear upon some of the

issues addressed in this ruling, and per

sons commenting on both notices are

urged to prepare a single set of

ments.

Dated: December 15, 1976.

Russell E. Train,
Administrator.

Interpretative Ruling fob Implementation

of teus Requirements of 40 CFR 51.18

X. INTRODUCTION

This notice sets forth EPA's Interpretative

Ruling on the preconstruction review re

quirements for stationary sources of air pol

lution under 40 CFR 51.18. This ruling re

flects EPA's judgment that the Clean Air Act

allows a major new or modified
source1 to

locate in an area that exceeds a national am

bient air quality standard (NAAQS') only if

stringent conditions can be met. These con

ditions are designed to insure that the new

source's emissions will be controlled to the

greatest degree possible; that more than

equivalent offsetting emission reductions

("emission offsets") will be obtained from

existing sources; and that these will be

progress toward achievement of the NAAQS.

II. INITIAL ANALYSIS AND APPLICABLE

REQUIREMENTS

A. of all sources for emission limi

tation compliance. The reviewing authority

must examine each proposed new source sub

ject to the SIP preconstruction review re

quirements approved or promulgated pur

suant to 40 CFR 51.18 to determine if such a

source will meet all applicable emission re

quirements in the SIP. If the reviewing au

thority determines that the proposed new

source cannot meet the applicable emission

requirements, the permit to construct must

bo denied.

B. Review of major sources for air quality

impact. In addition, for each proposed
"major"

new source or
"major"

modification.

the reviewing authority must perform an air

quality analysis 2 to determine If the source

will cause or exacerbate a violation of a

NAAQS. A proposed source which would not

be a
"major"

source may be approved with

out further analysis, provided such a source

meets the requirement of Part II.A.

The term "major
source"

shall, as a mini

mum, cover any structure, building, facility,
Installation or operation (or combination

thereof) for which the allowable emission

rate ls equal to or greater than the following:

tons per year

Particulate matter 100

Sulfur oxides
-

100

Nitrogen oxides 100

Non-methane hydrocarbons (organ

ics) 100

Carbon monoxide 1,000

Similarly a "major
modification"

shall in

clude a modification to any structure, build

ing, facility, installation or operation (or

combination thereof) which increases the

allowable emission rate by the amounts set

forth above. A proposed new source with an

allowable emission rate exceeding the above

amounts is considered a major source under

this ruling, even though such a source may

replace an existing source with the result

that the net additional emissions are in-

creared by less than the above amounts.

Where a source is constructed or modi

fied in increments which individually do not

meet the above criteria, and which are not a

part of a program of construction or modifi-

1
Hereafter the term "new

source"

will be

used to denote both new and modified

sources.

- Required only for those pollutants caus

ing the proposed source to be defined as a

"major"

source, although the reviewing au

thority may address other pollutants if

deemed appropriate.

cation in planned incremental phases pre

viously approved by the reviewing authority,

all such Increments commenced after the

date this ruling a; i ears in the Federal Reg

ister or after the latest approval Issued by
the reviewing authority, whichever ls most

recent, shall be added

together'

for deter

mining applicability under this ruling. More

over, where there Is a group of proposed

sources which individually do not meet the

above criteria, but which would be con

structed in substitution for a major source,

the group should be collectively reviewed as

amajor source.

Allowable annual emissions shall be based

on the applicable New Source Performance

Standard (NSPS) set forth in 40 CFR Part

60 or the applicable SIP emission limitation,
whichever is less, and the maximum annual

rated capacity of the source. If the source is

not subject to either a NSPS or SIP emis

sion limitation, annual emissions shall be

bcvsed on (1) the maximum annual rated

capacity, and (2) the emission rate agreed

to by the source as a permit condition.

The following shall not, by themselves, be

considered modifications under this ruling:

(1) Maintenance, repair, and replacement

which the reviewing authority determines
to be routine for a source category;

(2) An increase In the hours of operation,
unless limited by previous permit conditions;
(3) Use of an alternative fuel or raw ma

terial (unless limited by previous permit

conditions), if prior to the publication of

this ruling in the Federal Register, .the
source is designed to accommodate such al

ternative use: or

(4) Change in ownership of a rource.

C. Air quality impact analysis. For "stable"

air pollutants (i.e., SO?, particulate matter

and CO), the determination of whether a

source will cause or exacerbate a violation

of a NAAQS generally should be made on a

case-by-case basis as of the proposed new

source's operation date using the best in

formation and analytical techniques avail

able (i.e., atmospheric simulation modeling,
unless a source will clearly impact on a

receptor which exceeds a NAAQS) . This de

termination should be Independent of any
general determination of nonattainment or

Judgment that the SIP is substantially in

adequate to attain or maintain the NAAQS.

This Is because the area affected by a de

termination of SIP inadequacy usually con

forms to established administrative bound

aries such as Air Quality Control Regions

(AQCR's) rather than a precisely-defined

area where air quality problems exist. For

example, a SIP revision may be required for

an AQCR on the basis of a localized violation

of standards in a small portion of the AQCR.

If a source seeks to locate in the
"clean"

portion of the AQCR and would not affect

the area presently exceeding standards or

cause a new violation of the NAAQS, such a

source may be approved. For major sources

of nitrogen opides, the initial determi

nation of whether a source would cause or

exacerbate . a violation of the NAAQS for

NO; should be made using an atmospheric

simulation model assuming all the nitro

gen oxide emitted is oxidized to NOj by the

time the plume reaches ground level.

The Initial concentration estimates may

be adjusted if adequate data are avail

able to account for the expected oxidation

rate. For major sources of hydrocarbons, see

the discussion entitled "Geographic Appli

cability of Emission Offset Requirements for

Hydrocarbon
Sources"

In the Notice appear

ing in today's Federal Register at 41 FR

55558.

III. SOURCES LOCATING IN
"CLEAN"

AREAS. BUT

WOULD CAUSE A NEW VIOLATION OF A NAAQS

If the reviewing authority finds that the

allowable emissions * from a proposed major

source would cause a new violation of a

NAAQS, but would not exacerbate an exist

ing violation, approval may be granted only

if both of the following conditions
(v.-> met:

Condition 1. The new source ls required to

meet a more stringent emission
limitation'

and/or the control of existing sources below

allowable levels Is required so that the source

wUl not cause a violation of any NAAQS.

Condition 2. .The new emission limitations

for the new source as well as any existing

sources affected mast be enforceable In ac

cordance with the mechanisms set forth in

Part V below.

IV. SOURCES^THAT WOULD EXACERBATE AN EXIST

ING VIOLATION OF A NAAQS

A. Conditions for approval. If the review

ing authority finds that the allowable
emis-

. sions 3 from a proposed source would
exacer-
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bate an
"existing"

violation (I.e., as of the.

source's proposed start-up date) of a NAAQS,
approval may be granted only if all the fol

lowing conditions are met :

Condition 1. The new source Is required to

meet an emission limitation which specifies

the lowest achievable emission rate for such

type of
source.' In determining the appli

cable emission limitation, the reviewing au

thority must consider the most stringent

emission limitation In any STP and the low

est emission rate which ls achieved In prac

tice for such type of source. At a minimum.

the lowest emission rate achieved in practice

must be specified unless the applicant can

sustain the burden of demonstrating that

It cannot achieve such a rate. In no event

could the specified rate exceed any applicable

NSPS. Even where the applicant demon

strates that It cannot achieve the lowest

'Where a new source will result in specific

and well defined indirect or secondary emis

sions which can be accurately quantified, the

reviewing authority should consider such

secondary emissions In determining whether

-the source would cause or exacerbate a vio

lation of the NAAQS. However, since EPA's

authority to perform Indirect source review

relating to parking-type facilities has been

restricted by statute, consideration of park

ing-type indirect impacts Ls not required.

If the reviewing authority determines

that technological or economic limitations

on the application of measurement method

ology to a particular class of sources would

make the Imposition of an enforceable nu

merical emission standard infeasibie, the au-.

thorlty may instead prescribe a design, op

erational or equipment standard. In such

cases, the reviewing authority shall make its

best estimate as to the emission rate that

will be achieved and must specify that rate

in the required submission to EPA (see Part

V). Any permits issued without an enforce

able numerical emission standard must con

tain enforceable conditions which assure

that the design characteristics or equipment

will be properly maintained (or that the op

erational conditions will be properly
per*

formed) so as to continuously achieve the

assumed degree of control. Such conditions

shall be enforceable as emission limitations

by private parties under Section 304. Here

after, the term "emission
limitations"

shall

also include such design, operational,; of

equipment standards.

schedule for such sources must be required

as an enforceable condition of the new source

permit.

Condition 3. Emission reductions ("off

sets") from existing sources in the area of

the proposed source (whether or not under

the same ownership) are required such that

the total emissions from the existing and

proposed sources are sufficiently less than the

total allowable emissions from the existing

sources under the SIP 5 prior to the request

to construct or modify so as to represent

reasonable progress toward attainment of

the applicable NAAQS.'
Only intrapollutant

emission offsets will be acceptable (e.g., hy
drocarbon increases may not be offset against

SOj reductions).
Condition 4. The emission offsets will pro

vide a positive net air Quality henefij; In the

affected area (see Part IV.D. below).1

Condition 5. For a source which would be

located In an area where EPA has found that

a SIP ls substantially Inadequate to attain a

NAAQS and has formally requested a SIP re

vision pursuant to Section 110(a) (2) (H) (11)
(or an area where EPA has called for a study

to determine the need for such a revision),

permits granted on or after January 1, 1979

must specify that the source may not com

mence construction until EPA has approved

or promulgated a SIP revision for the area

(if the source is a major source of the pol

lutant subject to the call for revision or

study).

B. Exemptions from certain conditions.

The reviewing authoritymay exempt a source

from Condition 1 under Part m or Con

ditions 3 and 4 under Part rV.A., in cases

where the source must switch fuels due to

lack of adequate fuel supplies or where the

source ls required as a result of EPA regu

lations (i.e., lead-in-fuel requirements) to

Install additional process equipment and no

exception from such an EPA regulation ls

available to the source. Such an exemption

may be granted only If: (1) the applicant

demonstrates that It made Its best efforts to

obtain sufficient emission offsets to comply
with Condition 1 under Part III or Condi

tions 3 and 4 under Part IV.A. and that such

efforts were unsuccessful; (11) the applicant
has secured all available emission offsets; and

(iii) the applicant will continue to seek the

necessary emission offsets and apply them

when they become available. Such an ex

emption may result In the need to revise the

SIP to provide additional control of existing
sources.

emission rate achieved In practice, this In It

self would not operate to raise the required

emission limitation to the applicable NSPS.

The "lowest achievable emission
rata"

re

quirement must still apply, and the appli

cant would retain the burden of demonstrat

ing that it cannot achieve any rate more

stringent than the NSPS rate.

Condition 2. The applicant must certify

that all existing sources owned or
controlled

by the owner or operator of the proposed

source In the same AQCR as the proposed

source are In compliance with all applicable

SIP requirements or are In compliance with

an approved schedule and timetable for com

pliance under a SIP or an enforcement order

issued under Section 113. The reviewing au

thority must examine all enforcement
orders

for sources owned or operated by the appli

cant In the AQCR to determine if more
expe

ditious compliance ls practicable. Where

practicable, a more expeditious compliance

6 Subject to the provisions of Part rV.C.

below.

Or, if later, the date which ls six months

after the deadline for submittal of the re

vision.

i O. Baseline for determining credit for

emission offsets. Except as provided below,

the baseline for determining credit for emis

sion and air quality offsets will be the SIP

emission limitations In effect at the time the

application to construct or modify a source

Is filed. Thus, credit for emission offset pur

poses may be allowable for existing control

that goes beyond that required by the SIP.

l. No applicable SIP requirement. Where

the applicable SIP does not contain an emis

sion limitation for a source or source cate

gory, the emission offset baseline Involving
such sources shall be the actual emissions at

the time the permit request ls filed (deter

mined by source test or other appropriate

means) .

2. Combustion of fuels. Generally, the emis

sions for determining emission offset credit

involving an existing fuel combustion source

will be the allowable emissions under the

SIP for the type of fuel being burned at the

time the new source application ls filed (i.e.,

If the existing source has switched to a dif

ferent type of fuel at some earlier date, any

resulting emission reduction [either actual

or allowable] shall not be used for emission

offset credit) . If the existing source commits

to switch to a cleaner fuel at some future

date, emission offset credit, based on the al

lowable emissions for the fuels Involved, Is

acceptable; provided, that the permit must

be conditioned to require the use of a speci

fied alternative control measure which would

achieve the same degree of emission reduc

tion should the source switch back to a dirtier

fuel at some later date. The reviewing au

thority should ensure that adequate long-

term supplies of the new fuel are available

before granting emission off-jet credit for fuel

switches.

Where the particulate emission limit for

fuel combustion exceeds the appropriate un

controlled emission factor In "Compilation of

Air Pollutant Emission
Factors"

(AP-42) (as

when a State has a single emission limit for

all fuels), emission offset credit will only be

allowed for control below the appropriate

uncontrolled emission factor In AP-42.

(Actual emissions determined by a source

test may be used In place of the uncon

trolled emission factor In AP-42 In the above

situation.)

3. Operating hours and source shutdown.

Emission offsets generally should be made

on a pounds-per-hour basis when all facili

ties Involved In the emission offset calcula

tions are operating at their maximum ex

pected production rate. The reviewing agency

should specify other averaging periods (e.g.,

tons per year) in addition to the
pounds-per-

hour basis if necessary to carry out the In

tent of this ruling. A source imay be credited

with emission reductions achieved by shut

ting down an existing source or permanently

curtailing production or operating hours be

low that which existed at the time the new

source application was submitted; provided,

that the work force to be affected has been

notified of the proposed shutdown or cur

tailment. Emission offsets that involve reduc

ing operating hoxirs or production or source

shutdowns must be legally enforceable, as Is

the case for all emission offset situations.

7 Source shutdowns and curtailments in

production or operating hours occurring prior

to the date the new source application is filed

generally may not be used for emission off

set credit. However, where an applicant can

establish that It shut down or curtailed pro

duction after SIP approval as a result of en

forcement action providing for a new source

as a replacement for the shut down or cur

tailment, credit for such shut down or cur

tailment may be applied to offset emissions

from the new source.

Nothing contained In this ruling Is intended
to alter EPA's Interpretation of the Clean Air

Act with regard to the use of "supplemental

control
systems"

or "stack height
Increases"

as set forth at 41 FR 7450 (February 18,

1976).

4. EPA has requested a SIP revision (or

study). Where EPA has found that a SIP is

substantially inadequate to attain a NAAQS

and has formally requested a SIP revision

pursuant to Section 110(a) (2) (H) (ii) (or

EPA has called for a study to determine the

need for such a revision) the baseline for
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emission offset credit involving sources of the

relevant pollutant will be the emissions re

sulting from the application of reasonably

available control measures. The intent of

this requirement ls to prevent sources from

receiving emission offset credit against an

inadequate SIP and nullifying the gains that

will be achieved through the required SIP

revision. In effect, States should use the an

ticipated SIP revision as the baseline tor

emission offset credit until such time as the

SIP is formally revised.

5. Credit for hydrocarbon substitution.

EPA has found that almost all non-methane

hydrocarbons are photochemically reactive

and that low reactivity hydrocarbons eventu

ally form as much photochemical oxidant as

the highly-reactive hydrocarbons. Therefore,

no emission offset credit may be allowed for

replacing one hydrocarbon compound with

another of lesser reactivity.

6. No
"banking"

of emission offset credit.

Once an emission offset has been executed for

a particular new source, there can be no leii-

over credit to
"bank"

for additional
new-

source growth In the future. This "no bann
ing"

rule would not prohibit, however, the

Issuance of a single permit to cover mo,e

than one phase of a phased-construcitcn

project."

Similarly, for State-initiated emis

sion offsets (see Part V.B.), several different

sources may be allowed to construct as pari.

of a general SIP revision, so long as the pluns

for each source are definite and such source

are specifically identified as the recipien. .

of the emission offset credits in the
S'T'

revision.

D. Geographtc area of concern. In the
c?'1

of emission offsets involving hydrocarbons or

NOi, the offsets may be obtained from sources

located anywhere in the broad vicinity of the

proposed new source (within the area of non-

attainment, and usually within the same air

quality control region) . This is because area-

wide oxidant aaid NO, levels are generally not

as dependent on specific hydrocarbon or NO*

source location as they are on overall area

emissions. However, since the air quality im

pact of SOj, particulate and carbon monoxidt

sources is site dependent, simple areawide

mass emission offsets are not appropriate.

For these pollutants, the reviewing authority

should require atmospheric simulation mod

eling to ensure that the emission oif-.ets pro

vide a positive net air quality benefit. Kuv. -

ever, to avoid unnecessary consumption of

limited, costly and time consuming modeling

resources, in most cases it can be assumed

that if the emission offsets are obtained from

an existing source on the same premises or

in the immediate vicinity of the new source,

and the pollutants di.-perse from substan

tially the .same effective stack height, the air

quality test under Condition 4 in Part IV.A.

above will be met. Thus, when stack emis

sions are ortset against a ground level source

at the same site, modeling would be required.

E. Reasonable progress towards attain-

mc /if. As long as the emission offset Ls greater

than one-for-one, and the other criteria set

kIf any phase covered by the permit ls for
any reason not constructed, there would be

no
resulting-

credit to
"bank."

forth above are met, EPA does not Intend to

question a reviewing authority's judgment as

to what constitutes reasonable progress to

wards attainment as required under Condi

tion 3 in Part IV.A. above. Reviewing au

thorities should bear in mind, however, that

the control achieved through emission offsets

can significantly assist the authorities In

developing legally acceptable SIP's.

V. ADMINISTRATIVE PROCEDURES

The necessary emission offsets may be pro

posed either by the owner of the proposed

source or by the local community or the

State. The emission reduction committed to

must be enforceable by authorized State

and/or local agencies and under the Clean

Air Act. and must be accomplished by the

new source's start-up date.

A. Source initiated emission offsets. A

source may propose emission offsets which

involve (1) reductions from sources con

trolled by the source owner (internal emis

sion offsets); and/or (2) reductions from

neighboring sources (external emission off

sets) . The source does not have to investigate

all possible emission offsets. As long as the

emission offsets obtained represent reason

able progress toward attainment, they will be
acceptable. It ls the reviewing authority's re

sponsibility to assure that the emission off

sets will be as effective as proposed by the

source. An internal emission offset will be

considered enforceable If It Is made a SIP

requirement by Inclusion as a condition of

the new source permit and the permit i*

forwarded to the appropriate EPA Regional
Office.9 An external emission offset will not

be accepted unless the affected source(s) is

subject to a new SIP requirement to ensure

that its emissions will be reduced by a speci
fied amount in a specified time. Thus, if the

source (s) does not obtain the necessary re

duction, it will be In violation of a SIP re

quirement and subject to enforcement action

by EPA, the State and/or private parties. The
form of the SIP revision may be a State or

local regulation, operating permit condition.
consent or enforcement order, or any other

legally enforceable mechanism available to

the State. If a SIP revision Is required, the

public hearing on the revision may be sub

stituted for the normal public comment

procedure required for all major sources un

der 40 CFR 51.18. The formal publication of

the SIP revision approval in the Federal

Register need not appear before the source

may proceed with construction. To minimize

uncertainty that may be caused by these

procedures. EPA will. If requested by the

State, propose a SIP revision for public com

ment in the Federal Register concurrently
with the State public hearing process. Of

course, any major change In the final permit/
SIP revision submitted by the State may
require a reproposal by EPA.

B. State or community initiated emission

offsets. A State or community which desires

that a source locate in its area may commit

to reducing emissions from existing sources

to sufficiently outweigh the impact of the
new source and thus open the way for the
new source. As with source-initiated emis

sion offsets, the commitment must be some

thing more than one-for-one. This commit

ment must be submitted as a SIP revision

by the State.

The provisions of Part IV.C.4. above re-

3 The emission offset will therefore be en

forceable by EPA under Section 113 as an

applicable SIP requirement and will be en

forceable by private parties under Section 304
as an emission limitations. EPA will publish

notice of such emission offsets In the Fed
eral Register.

main oplicable to State or community Ini
tiated

'

mission offsets. Therefore, where EPA
has fc ,nd that a SIP is substantially Inade
quate to attain an NAAQS and has formally
requested a SIP revision pursuant to Section
110(a) (2) (H) (Ii) (or has called for a study
to determine the need for such a revision),
the resulting emission reduction may not bo
used as an emission offset.

vi. policy wrrn respect to secondary

standards

The statutory attainment dates for the

primary NAAQS have now passed or will pass

very soon and cannot be administratively
extended. Therefore, this ruling does not al

low a new source to cause or exacerbate a

primary NAAQS violation on the grounds

that the SIP will eventually achieve the

NAAQS (as may have been permitted in

some cases before the statutory attainment

dates).

The Act provides more flexibility with re

spect to secondary NAAQS's. Rather than set

ting specific deadlines, Section 110 requires

secondary NAAQS's to be achieved within a

"reasonable
time."

Under 40 CFR 51.13(b), a
State may revise its SIP to provide extensions

from its present secondary NAAQS deadlines.

If. therefore, a State submits (and EPA ap

proves) such a revision, a new source which

would cause or exacerbate a secondary

NAAQS violation may be exempt from the

Conditions of Part IV.A. so long as the new

source meets the applicable SIP emission lim

itations and will not interfere with attain

ment by the newly-specified date.

[FRDoc.76-37346 Filed 12-20-76:8:45 am]
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U.S. BUREAU OF LAND MANAGEMENT RULE ON RECORDATION OF MINING CLAIMS AND

FILING EVIDENCE OF ANNUAL ASSESSMENT WORK OR NOTICE OF INTENTION TO

HOLD MINING CLAIMS

Federal Register, January 27, 1977, Page 5298





DEPARTMENT OF THE INTERIOR

Bureau of Land Management

[43 CFR Part 3830]

MINING CLAIMS

Recordation, Filing Proof of Annual Assess
ment Work or Notice of Intention To
Hold Mining Claims

The purpose of this rulemaking is to

implement section 314 of the Federal

Land Policy andManagementAct of 1976

(Pub. L. 94-579; 90 Stat. 2743) (herein

after called the Act) which requires the

recordation of unpatented mining claims

and the filing of information concerning
assessment work or a notice of intention

to hold a claim with the Bureau of Land

Management (BLM) within specified

periods. Another purpose is to coordinate

the implementation of section 8 of the

Act of September 28, 1976 (Pub. L. 94-

429; 16 TJ.S.C. 1901-1912) , -which requires

the recordation of unpatented mining

claims located within the boundaries of

the National Park System before Sep
tember 27, 1977, with the implementa

tion of section 314. The proposed regula

tions apply to both existing and future

mining claims located under the Mining
Law of 1872, as amended (30 U.S.C. 21-

54).

Presently, there is no direct way of

knowing how many mining claims exist

on Federal lands or where the claims are

located. Generally, mining claims are

recorded only under State law in an of

fice at the county level. To determine the

existence of most mining claims requires

a search of these county land records or

an on-the-ground inspection.

The proposed regulations require the

owners of unpatented mining claims,mill

sites or tunnel sites loacted prior to the

date of the Act to file a record of their

claims with the BLM not later than three

years after the effective date of the Act.

New locations of unpatented mining

claims, mill sites, or tunnel sites must be

recorded with the BLM within 90 days

after the date of location of the claim or

site. Owners of unpatented mining

claims, mill sites, or tunnel sites located

within the boundaries of units of the

National Park System have one year

from the date of the Act of September

28, 1976 (90 Stat. 1342), to record their

claims under that statute. Failure to file

the required instruments in the required

period will be deemed conclusively to be

an abandoment of the mining claim, mill

site, or tunnel and the claim will

be void as a matter of law.

For unpatented mining claims located

before the date of the Act (October 21,

1976) , the owners must file with the BLM

by October 21, 1979, and before Decem

ber 31 of each year thereafter, (Da no

tice of intention to hold the claim, (2) an

affidavit of assessment work performed

on the claim, or (3) a detailed report con

cerning geoglogical, geochemical, and

geophysical surveys conducted on the

claim, whichever is applicable
to the sit-

year following th,- calendar year inwhich
uation. The owno of a new unpatented

mining claim must file one of these in

struments prior to December 31 of each

the mining claim was located. Failure to
file the proof of assessment work or

notice of intention to hold the claim

would also acuse the mining claim to be

conclusively deemed abandoned; such a

claim would thereafter be void as a mat
ter of law.

Mining claimants must also file copies
of these documents with local govern

ment offices.

The proposed rules also require that

whenever the owner of a recorded un

patented mining claim, mill site, or tun

nel site transfers an interest in the claim

or site his transferee must file a notice of

the transferwith the BLM within 30 days

after the transfer. If a person acquires

an Interest in a recorded unpatented

mining claim, mill site, or tunnel site by

inheritance, he must also file a notice of

this fact with the BLM within 30 days

after completion of the transfer.

For the purpose of contests or other

action taken by the United States which

affect a mining claim, the proposed reg

ulations designate the proper BLM of

fice as the place of record. In those in

stances, a search of the county records

will not be made and only those owners

who have recorded or filed in the proper

BLM office will be personally notified of

such action or contest.

An environmental impact statement

has been determined not to be necessary

because the issuance of these regulations

would not be a major Federal action sig

nificantly affecting the quality of the

human environment. The regulation only

requires notification to the Department

that a claim exists or that assessment

work required by another statute has

been done; it does not cause or prevent

any person from taking any action that

would individually or cumulatively sig

nificantly affect the quality of the human

environment.

In accordance with the requirements of

section 310 of the Federal Land Policy

and Management Act of 1976 as to rule

making, interested parties may submit

written comments, suggestions, or ob

jections with respect to the proposed reg

ulation to the Director (210) , Bureau of

Land Management, Department of the

Interior, Washington D.C, 20240, on or

before January 10, 1977.

Copies of comments, suggestions, or

objections made pursuant to the notice

will be available for public inspection in

the Division of Legislation and Regula-

. tory Management. Bureau of Land Man

agement, Rm. 5555, Interior Building,

Washington, D.C. 20240 during regular

business hours (7:45 a.m.-4:15 p.m.).

The Department of the Interior has de

termined that this document does not

contain a major proposal requiring prep

aration of an Inflationary Impact State

ment under Executive Order 11821 and

OMB CircularA-l07.

PART 3830 LOCATION OF MINING

CLAIMS

Part 3830 ls amended by adding Sub

part 3833 to read:

Subpart 3833 Recordation of Mining Claims and
Filing Proof of Annual Assessment Worh or

Notice of Intention To Hold Mining Claims

Sec

8833.0-1 Purpose.

3833.0-2 Objectives.

3833.0-3 Authority.

3833.0-5 Definitions.

3833.1 Recordation of mining cJaliiw.

3833.1-1 Manner of recordation National

Park System.

3833.1-2 Manner of recordation other Fed

eral lands.

3833.1-3 When recordation not required.

3833.2 Proof of assessment work/notice of

intention to bold claim.

3833.2-1 When filing required.
3833.2-2 Form proof of assessment work.

3833.2-3 Form notice of Intention to hold

claim.

3833.2-4 When proof or notice not required.

3833.3 Notice of transfer of Interest.

3833.4 Failure to file.

3833.5 Effect of recording and filing.

3833.0-1 Purpose.

One purpose of these regulations is to

establish procedures for the recordation

in the proper BLM office of unpatented

mining claims, mill sites, or tunnel sites

on Federal lands, and for the filing in

the same office of proof of performance

of annual assessment work or of a notice

of intention to hold an unpatented min

ing claim. 'Another purpose is to notify

the proper BLM office of the transfer of

an interest in unpatented mining claims,

mill sites or tunnel sites.

3833.0-2 Objectives.

An objective of these regulations is to

determine the number and location of

unpatented mining claims, mill sites, or

tunnel sites located on Federal lands to

assist in the management of those lands

and the mineral resources therein. Other

objectives are to remove the cloud on the

title to these lands because they are sub

ject to mining claims that may have been

abandoned and to keep the BLM abreast

of transfers of interest in unpatented

mining claims, mill sites or tunnel sites.

These regulations are not intended to

supersede or replace existing recording

requirements under State law, and are

not intended to make the BLM office the

official recording office for all ancillary

documents (wills, hens, judgments, etc.)

involving an unpatented mining claim.

mill site or tunnel site.

3833.0-3 Authority.

(a) Subsections (a) and <b> of section

314 of the Act require the recordation of

unpatented mining claims and the filing
of information concerning annual assess

ment work performed or a notice of in

tention to hold such a claim in the proper

BLM office within specified time periods.

Subsection (c) sets forth the conse

quences of the failure to file such infor

mation or documents within the time

limits prescribed.
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(b) Section 8 of the Act of September

28, 1976 (16 U.S.C. 1901-1912), requires

.that all unpatented mining claims within

the boundaries of the National Park Sys-

,tem shall be recorded with the Secretary

within one year after the date of the

Act and provides penalties for failure to

record.

. (c) Section 2319 of the Revised Stat

utes (30 U.S.C. 22) provides that the ex

ploration, location, and purchase of val

uable mineral deposits shall be "under

regulations prescribed by
law,"

and sec

tion 2478 of the Revised Statutes, as

amended (43 U.S.C. 1201), provides that

those regulations will be issued by the

Secretary.

(d) The Secretary has general respon

sibility and authority concerning public

lands under 43 U.S.C. 2 and section 310 of

the Act.

3833.0-5 Definitions.

As used in this Subpart:

(a) "The
Act"

means the Federal Land

Policy andManagementAct of 1976 (Pub.

L. 94-579; 90 Stat. 2743) .

(b) "Unpatented mining
claim"

means

a lode mining claim or a placer mining

claim located under the General Mining
Law of 1872, as amended (30 U.S.C. 21-

54) . for which a patent under 30 U.S.C.

29 and 34 CFR 3860 has not been issued.

(c) "Mill
site"

means any land located

under 30 U.S.C. 42.

(d) "Tunnel
site"

means a tunnel lo

cated pursuant to 30 U.S.C. 27.

<e)
"Owner"

means any person who

holds the possessory interest in all or any

part of an unpatented l&de or placer

mining claim, mill site, or tunnel site

whether such interest was obtained by

location, purchase, gift, inheritance, or

other means recognized under law for

transfer of the right of possession and

enjoyment recognized in the holder of

the claim or claims under the General

Mining Law of 1872, as amended, supra.

(f) "Federal
lands"

means any land or

interest in land owned by the United

States as defined by subparagraph (e) of

section 103 of the Act and any other land

or interest in land owned by the United

States which is subject to location and

purchase under the General Mining Law

of 1972, supra., and 43 CFR Subpart 3811

including, but not limited to, those lands

within units of the National Park System,

forest reservations within the National

Forest System and wildlife refuges with

in the National Wildlife Refuge System.

(gi "Proper BLM
office"

means the

state Bureau of Land Management office

having jurisdiction over the area in

which the lands subject to the regula

tions are located. (See 43 CFR 1821.2-1

for office location and area of jurisdic

tion. >

( h i "Date of
location"

means the date

indicated on the notice of location or dis

covery posted on an unpatented mining

claim, mill site, or tunnel site under

state law, or, if state law does not require

the posting of a notice of location or dis

covery the date that the notice of loca

tion of the claim was posted in accord

ance with 43 CFR Parts 3830 and 3840.

(i) "Official record of the notice or

certificate of
location"

means the instru

ment and allmaps, papers or other docu

ments filed for record with the county

recorder or other officer now authorized

to record such instruments under state

law in the county where the unpatented

mining claim, mill site, or tunnel site is

located and any amendments thereof

which may change or alter the informa

tion in 3833.1-2 (c).

3833.1 Recordation of mining claims.

3833.11 Manner of recordation Na

tional Park System.

The owner of an unpatented mining

claim, mill site, or tunnel site located

within the boundaries of units of the

National Park System must comply with

the requirements of the Notice of Octo

ber 13, 1976, entitled "Claimants of Min

ing
Claims,"

published on October 20,
1976, at 41FR 46357, and copies of all

material received by the National Park

Service pursuant to that Notice will be

given by the Park Service to the proper

BLM office. Compliance with the require

ments of that Notice will be deemed full

compliance with the requirements of sec

tion 314 of the Act for all owners of un

patented mining claims, mill sites, or

tunnel sites within the boundaries of any
unit of the National Park System.^

3833.12 Manner - of recordation

other Federal lands.

(a) The owner of an unpatented min

ing claim, mill site, or tunnel site located
on or before October 21, 1976, on Federal

land, excluding land within units of the

National Park System, shall file before

October 22, 1979, in the proper BLM

office a copy of the official record of the

notice or certificate of location of the

claim or site filed under state law, or,
if state law does not require the recorda

tion of a notice or certificate of location

of the claim or site, a certificate of loca

tion containing the information in para

graph (o of this section.

(b) The owner of an unpatented min

ing claim, mill site, or tunnel site lo

cated after October 21, 1976, on Federal

land shall file within 90 days after the

date of location of that claim in the

proper BLM office a copy of the official

record of the notice or certificate of lo

cation of the claim or site filed under

state law or, if the state law does not

require the recordation of a notice or

certificate of location of the claim or

site, a certificate of location containing

the information in paragraph ic> of this

section.

(c) The copy of the notice or certifi

cates filed in accordance with para

graphs (a) and (b) of this section shall

be supplemented by the following addi

tional information unless it is included

in the copy:

(1) The name or number of the claim,
or both, if the claim has both;
(2) A reference by book and page or

other identification number to the coun

ty or other local public record of the
notice or certificate and, if amended, of

the last recorded amendment thereof;
(3) The name, current mailing ad

dress, and current residential address of
the owner or owners of the claim;

(4) A description of the percentage

and type of interest held by each of the

owners ;

(5) The type of claim (placer, lode,
mill site or tunnel) ;

(6) The mineral(s) for which the

claim was located;

(7) The date of location;, and

(8) A description of the claim or site

depicted on a suitable map with a scale

of not less than one inch to 2000 feet (if

available, a 7.5 minute series U.S. Geo

logical Survey topographical map) as.

follows :

(i) For all claims (placer, lode, mill

site and tunnel site) located on surveyed

or unsurveyed land, the description shall

include the approximate location of the

claim or any part of the claim within the

smallest legal subdivision of a section

with appropriate section, township,

range, meridian, county and state ob

tained from an official survey plat or pro

traction diagram whichever is applicable,

approved by the BLM.

(ii) For placer or mill site claims lo

cated on surveyed land where configura

tion of the perimeter of the mineral de

posit and/or the location of previous

claims in the area makes conformation

of. the boundaries of the claim within the

smallest legal subdivision of a section

impracticable, and for lode claims and

tunnels located on surveyed land, the de

scription shall also include a metes and

bounds description which shows claim

boundaries with bearing and distance or

each course. A corner of the claim in

this description shall also be connected

by bearing and distance to the nearest

official monument of the public land sur

veying system which can be found

through the exercise of reasonable

diligence. <

(iii) For claims located on unsurveyed

lands, the description shall include a

metes and bounds description which

shows claim boundaries with bearing and

distance of each course, and, where prac

ticable, those claim boundaries shall be

oriented in cardinal directions. A corner

of the claim in this description shall be

connected by bearing and distance to an

official corner of the public land survey

ing system, an official monument of an

adjacent metes and bounds survey, other

Federal government horizontal control

station, or, if through the exercise of rea

sonable diligence none of the foregoing

monuments can be located within a two

mile radius of any part of the claim a

corner of the claim shall be connected bv

bearing and distance by not less than two

prominent topographic, hydrographic or

man-made features in the area.
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(d) Each notice or certificate filed shall
be accompanied by a $10 service fee
which is not returnable.

3833.13 \\ lien recordation not re-

quired.

If the owner of an unpatented mining
claim or mill site had on file in the prop
er BLM office on October 21, 1976, an
application for a mineral patent which

complies with 43 CFR Part 3860. except

the requirements for publication and

payment of purchase price (43 CFR

3862.4) , or if the owner of an unpatented

mining claim or mill site located on or

before October 21, 1976, shall file in the

proper BLM office an application for a

mineral patent, as described above, be

fore October 22, 1979, the filing of the

application will be deemed full compli

ance with the recordation requirements

of section 314 of the Act and the owner

of that claim or site shall be exempt from

the filing requirements of 3833.1.

3833.2 Proof of assessment -work/

notice of intention to hold claim.

3833.2-1 When filing required.

(a)d) The owner of an unpatented

mining claim located on Federal land on

or before October 21, 1976, shall file be

fore October 22, 1979, and prior to De

cember 31 of each year thereafter, in

the proper BLM office proof of annual

assessment work performed during the

preceding assessment year or a notice of

intention to hold the mining claim.

(2) The owner of a mill site or tunnel

site located on Federal land on or before

October 21, 1976, shall file before October

22, 1979, and prior to December 31 of

each year thereafter, in the proper BLM

office a notice of intention to hold the

mill or tunnel site.

(b)(1) The owner of an unpatented

mining claim located after October 21,

1976, shall, prior to December 31 of each

year following the calendar year in which

such claim was located, file in the proper

BLM office proof of annual assessment

work performed during the preceeding

assessment year or a notice of intention

to hold the mining claim.

(2) The owner of a mill site or tunnel

site located after October 21, 1976, shall,

prior to December 31 of each year fol

lowing the calendar year in which such

mill or tunnel site was located, file in

the proper BLM office a notice of inten

tion to hold the mill or tunnel site.

3833.22 Formproof of assessment

work.

Proof of annual assessment work shall

be in the form of either :

(a) An affidavit of assessment work

performed setting forth the following

information:

(1) The serial number assigned to the

claim by the authorized officer upon fil

ing of a copy of the official record of the

notice or certificate of location or patent

application in the proper BLM office;

(2) Any change in the mailing or resi
dent address of the owner or owners of

the claim ;

(3) The character of the labor and im

provements performed or made upon or

for the benefit of the claim or group of

contiguous claims, including the actual

amount of money expended or the value
of the labor or improvements ;

(4) The year for which such improve
ments or expenditures were made or

laborwas performed ;

(5) The exact dates on which the im

provements or. expenditures were made

or the labor perfor;n-3d. or if such dates

are unknown, the p-. -iod of time within
which and the estim sted number of days
on which they were made or performed;
and

(6) The date on which an affidavit of

assessment work performed on the claim,
as required by the Act, was filed in the

county office in which the claim was lo

cated.

b) A copy of the detailed report con

cerning geological, geochemical. and geo

physical surveys filed in the county office

in which the claim is located pursuant to
the Act of September 2, 1958 (30 U.S.C.

28-1), setting forth the following addi

tional information:
( 1 ) The serial number assigned to the

claim by the authorized officer upon fil

ing in the proper BLM office of a copy of

the official record of the notice or certifi

cate of location or patent application;
and

(2) Any change in the mailing or resi
dent address of the owner or owners of

the claim;

<3) The date on which a detailed re

port concerning geological, geochemical

and geophysical surveys, as required by
the Act of September 2, 1958 (30 U.S.C.

28-1), and the Act, was filed in the

county office in which the claim is

located.

3833.23 Form notice of intention

to hold claim.

A notice of intention to hold a mining

claim or group of mining claims shall be

in the form of a letter signed by the

owner or owners of such claim or their

agent setting forth the following infor

mation :

(a) The serial number assigned to the

claim by the authorized officer upon fil

ing in the proper BLM office of a copy of

the official record of the notice or cer

tificate of location:

(b) Any change in the mailing or resi

dent address of the owner or owners of

the claim;

(c) A statement that the claim is held

and claimed by the owner (s) for the val

uable mineral contained therein;
(d) A statement that the owner(s) in

tend to continue diligent exploration or

development of the claim;
(e) The reasons that physical, legal,

or other impediments, beyond the con

trol of the owner(s) . have prevented his

filing an affidavit of assessment work

performed or a detailed report of geo

logical, geochemical. and geophysical sur

vey under 43 CFR 3833.2-2 (such impe

diments may include, but are not limited

to. deferment of annual assessment work.

in which case the notice must be accom

panied by a copy of petition for defer

ment and the order or decision disposing

of such petition) ; and

<f) The date on which a copy of the

notice of intention to hold the mining

claim, as required by the Act, was filed

in the county office in which the claim

is located.

3833.24 When proof or notice not

required.

Proof of annual assessment work per

formed or a notice of intention to hold

a mining claim need not be filed on un

patented mining claims, mill sites or tun

nel sites for which^application for min

eral patent which complies with 43 CFR

Part 3860 has been filed and final cer

tificate has been issued. (See 43 CFR

3851.5). The filing of an application and

issuance of the final certificate will be

deemed full compliance with the require

ments of section -314(a) of the Act and

the owner of that claim or site shall be

exempt from the filing requirements of

3833.2-1.

3833.3 Notice of traii>fT of iulerot.

<a> Whenever the owner of an un

patented mining claim, mill site or tun

nel site, which has been recorded in ac

cordance with 3833.1, sells, assigns, or

otherwise conveys all or any part of his

interest in the claim, his transferee shall

file in the proper BLM office within 30

days after the completion of the trans

fer the following information:

'1) The serial number assigned to the

claim by the authorized officer upon fil

ing of a copy of the official record of the

notice or certificate of location in the

proper BLM office;

(2) The name and address (residence

and mailing) of the person fs) of whom

an interest in the claim has been sold.

assigned, or otherwise transferred: and

(3) A description of the interest con

veyed.

<b) Whenever any person acquires an

interest through inheritance in an un

patented mining claim, mill site, or tun

nel site recorded in accordance with

5 3833.1. he shall file in the proper BLM

office within 30 days after completion of

the transfer the information required by
paragraph <a) of this section.

(c) Each notice of transfer shall be

accompanied by a $10 service fee which

is not returnable.

3833.4 Failure to file.

(sl) The failure to file such instru

ments as are required by 5 3833.1 and

3833.2 within the time periods prescribed

therein, shall be deemed conclusively to

constitute an abandonment of the min

ing claim, mill site, or tunnel site and it

shall be void.
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(b) The fact that an instrument is

filed in accordance with other laws per

mitting filing or recording thereof and

is defective or not timely filed for record

under those laws, or the fact that an in

strument is filed for record under this

subpart by or on behalf of some, but not

all of the owners of the mining claim, mill

site, or tunnel site, shall not be considered

failure to file an instrument under this

subpart.

3833. ^ Effect of recording and filing.

( a) Recordation or application involv

ing an unpatented mining claim, mill

site, or tunnel site by itself shall not

render valid any claim which would not

be otherwise valid under applicable law

and does not give the owner any rights

he is not otherwise entitled to by law.

(b) Nothing in this subpart shall be

construed as a waiver of the assessment

work requirements of section 2324 of the

Revised Statutes, as amended (30 U.S.C.

28). and compliance with the require

ments of this subpart shall be in addition

to and not a substitute for compliance

with the requirements of section 2324

and with laws and regulations issued by

any State or other authority.

<c> Filing of instruments pertaining

to mining claims under other Federal law

with the BLM or any other Federal

agency will not excuse the filings re

quired by this subpart and filings under

this subpart will not excuse the filing of

instruments pertaining to mining claims

under any other Federal law.

(d) In the case of any action or con

test affecting an unpatented mining

claim, mill site or tunnel site, only those

owners who,have recorded their claim

or site pursuant to 3833.1-2 or filed a

notice of transfer of interest pursuant

to 3833.3, will be considered by the

United States as the record owners of

such claim or site and will be personally

notified of such action or contest. Own

ers who have not recorded a claim or filed

a notice of transfer will be notified only ^

by publication and will be bound by any

contest proceeding or action even though

they have not been personally served.

Jack O. Horton,

Assistant Secretary of the Interior.

December 7, 1976.

[FRDoc.75-36371 Filed 12-0-7C;8:45 am]
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CHARACTERISTICS AND DEVELOPMENT OF NORTHERN GREAT PLAINS COAL DEPOSITS

Reproduced from "Coal Development and Government Regulation in the

Northern Great Plains: A Preliminary
Report,"

R. Nehring, B. Zycher,

and J. Wharton, The Rand Corporation, R-1981-NSF/RC, August 1976,

Santa Monica, California.
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SHALE RIGHT OWNERSHIP
PICEANCE - UINTA BASINS

COLORADO -UTAH

Scale 1:192,000

li MILCJ

20 KIIOMETHS

Copyright March 1977

LEGEND

Indian Minerals

Indian Lands

U.S. Minerals

Cartography: SO. Clark

OWNERSHIP
1 ARCO
2 ARCOA BELL PETROLEUM
3AZTEC OIL&QAS
4 BELL PETROLEUM
66 BELL & COLO. GAME A FISH

5 BELL ACROSS VCATTLE CO.
6BLANKENSHIP.J.
7CALDWELL. H.
6 CARTER OILCO.
9CAYMAN CORP.
10CHEVRON SHALE OILCO.
1 1 COLONY DEVELOPMENT
12COLORADO-UTAH OIL SHALE CO.
13 DIAMOND-SHAMROCK
14DOWOLE OILCORP.
15 ESPEE CORP

16 EUROPA OIL, LTD.
17 EXXON

16 EXXON & BELL
69 EXXON, ARCO A EQUITY
19 EXXON. BELL ACOLO. QAME A FISH
20 EXXON. HAWN, JUHAN A JUHAN

21 EXXON & INTERNATIONAL NUCLEAR
68 EXXON, SHELL A HAWN

22 EXXON & TILNEY

23 EXXON. TOSCO, HAWNA ARCO

24 FARNUM

26 FORESTOILCO.
26GABBS

27 GEOKINETICS INC.
28 GEORGE, Q.
29 GULF & LARSON

30 HAYS. A

SIHOLCOMB.J^
32 ICY STATELAR
33 INDUSTRIAL RESOURCES

34 JUSTICE,M.
35 KEROGEN
36MARATHON
37MESERVE
36 MICROTRON INDUSTRIES
39 MIDLAND OIL SHALE CORP.
40 SHELL & TILNEY
41 NATIONAL FARMERS UNION
42 NELSON, J.
43NUCLEAR PROCESSINGCORP.
44 OCCIDENTAL AASHLAND
46 PHILLIPS PETROLEUM
46 PIPKIN. P.
47 RIO BLANCOOIL SHALE PROJECT

(GULFA STANDARDOF INDIANA)
48 RIOVISTA OIL. LTD.
65 SANDWASH MINING CO.
49 SENECA OIL CO.

50SHEEKY.W.
61 SHELL
67 SHELLAEXXON
62 SOHIO
53TENNECO
54TEXACO
55THREE 0 INVESTMENTS
56 TOLEDO MINING CO.
57TOSCO
56 TOSCO, SHELL, AARCO
59 UNION OIL CO.
60 UTAH-COLORADOOILCORP.
61 UTAHOIL SHALE CORP.
62WESTERN OIL SHALECORP.
63WHITE RIVERSHALE CORP.

(SOHIO, PHILLIPSA SUN)
64 WOODRUFF, Q.
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