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MEMORANDUM OF THE CHAIRMAN

{2} To members and ex officio members of the Senate Committee on
Interior and Insular affairs, pursuant to Senate Resolution 45, a national fuels
and energy policy study

2 The decisions and the management philosophy underlying the uses we make of
the Nation's limited land and mineral resource base - the endowment of present
and future generations - have come to be viewed as a key element in determining
the quality of the life of our Nation.

2 Important progress has been made in many areas in recent years as a result
of new Federal initiatives in the area of environmental management, including
the balancing and review process established by the National Environmental
Policy Act of 1970. Concomitant with the goals declared in the National
Environmental Policy Act are the goals of the National Mining and Minerals
Policy Act of 1970 which states that the national interest is served by
fostering and encouraging the development of an economically sound and stable
domestic mining industry. The Senate Interior Committee has played an important
role in awakening public interest in land use policy as the key institutional
device for shaping the future, and in recognizing the goals of the National
Mining and Minerals Policy Act as a part of that future.

2 The series of hearings chaired by Senator Frank E. Moss, Chairman of the
Subcommittee on Mining, Materials, and Fuels, on the pending legislative
measures to control and regulate surface mining have served to focus national
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attention upon an important and integral part of our total land use
considerations.

2 The pending surface mining measures raise many important issues. Some
relate to the sufficiency of the Nation's energy resource base and industrial
system to provide environmentally clean energy in the form the public needs.
Others concern problems of acid mine drainage, treatment of highwalls, the
handling of refuse and overburden materials which are a source of pollution, and
the bleak and barren landscapes which are too often left unreclaimed in the wake
of surface mine operations. Too often overlooked and therefore usually not
considered in discussions of surface mining regulation is the environmental
impact of water pollution from underground mining, acid mine drainage,
subsidence and ugly tailing piles. Of even more serious concern is the tragic
and appallingly high loss of life and the intolerable accident rates associated
with underground coal mining - the major alternative to surface coal mining
practices.

2 Many other issues associated with surface mine legislation are also of
major policy significance. These include:

2 Important questions as to Federal-State relationships and
responsibilities;

2 Who should pay the costs to correct past abuse;

2 What Federal agency should administer the program,;

2 The timetable for implementation of Federal regulations;
{3} The consideration of sanctions for noncompliance;

3 The adequacy of surface mine reclamation knowledge, techniques, and
management practices; and

3 The imposition of uniform Federal and/or State severance taxes.

3 As a nation, we can no longer accept the social and environmental costs
imposed by some past surface mining practices. These costs, estimated in 1967
at $1 .2 billion, are real and pose a serious national problem. Their
resolution will require a national policy that is balanced yet firm; that
recognizes the widely different circumstances and problems involved in different
kinds of mining operations and in differing regions across the land; that
protects private as well as public lands from abuse; and that is capable of
incorporating new technological concepts to improve environmental standards so
that the social and environmental costs of surface mining are mitigated.



3 Mr. George H. Siehl of the Environmental Policy Division of the
Congressional Research Service, Library of Congress, at my request has prepared
a report summarizing some of the major issues related to surface mining
legislation and a compilation of excerpts from the current literature and the
testimony from the hearings. This material will be of significant assistance to
the committee and others in analyzing the issues presented in the pending bills.

3 | have directed, therefore, that Mr. Siehl's paper be reproduced as a
committee print so that it will be readily available to members of the committee
and other interested parties.

3 HENRY M. JACKSON, Chairman.
LETTER OF TRANSMITTAL

{4} THE LIBRARY OF CONGRESS, CONGRESSIONAL RESEARCH SERVICE,
Washington,
D.C., December 27, 1971.

4 Hon. HENRY JACKSON, Chairman, Senate Committee on Interior and Insular
Affairs, U.S. Senate, Washington, D.C.

4 Dear MR. CHAIRMAN: | am pleased to transmit herewith a report "The Issues
Related to Surface Mining" prepared at your request by Mr. George H. Siehl,
analyst in our Environmental Policy Division. We have drawn these issues from a
review of the extensive literature on the topic, and from hearings on surface
mining proposals which were held by your committee on November 16 and 17, and
December 2, 1971.

4 Also included is a selection of recent readings which illustrate in some
detail the issues which have been identified.

4 Sincerely yours, LESTER S. JAYSON, Director.
INTRODUCTION
{5} KEY ISSUES IN SURFACE MINING FROM THE LITERATURE
5 For a period of 30 years the Congress has had before it legislative
proposals bearing on the recovery of various minerals by surface mining. A
history of these bills was contained in a Committee Print issued earlier this
year by this Committee. nl
5 nl Legislative Proposals Concerning Surface Mining of Coal. 92nd Congress.

1st Session, Committee on Interior and Insular Affairs, United States Senate.
September 1, 1971.



5 Surface mining refers to the process of removing the soil, rock and other
material which covers the mineral, e.g. strip mining, open cast mining, placer
or hydraulic mining, quarrying, and dredging.

5 A related method, used in the recovery of coal, is auger mining, a process
in which large drills are used to bore horizontially into coal seams on
hillsides.

5 An Interior Department study, "Surface Mining and Our Environment”, has
identified these advantages of surface mining methods:

5 It makes possible the recovery of deposits which, for physical reasons,
cannot be mined underground; provides safer working conditions; usually results
in a more complete recovery of the deposit; and, most significantly it is
generally cheaper in terms of cost-per-unit of production.

5 Surface mining is of great importance in our domestic mining industry, as
illustrated by recent remarks of Interior Secretary Morton to the Interstate
Mining Compact Commission in which he noted:

5 Surface mining in 1969 accounted for 94 percent of all domestic production
of crude metallic and nonmetallic ores: 2.45 billion tons compared with 165
million tons from underground mines.

5 Approximately 38 percent of all coal in 1969 came from surface mines.
Preliminary data for 1970 indicates that this figure has risen sharply to 44
percent.

5 On a comparison basis, surface mines in 1969 produced 218 million tons and
269 million tons in 1970. Underground mines produced 347 million tons in 1969
compared with 338 million tons in 1970. Only the sharp increase in
surface-mined coal enabled the industry to meet demand last year.

5 A more detailed picture is presented by the tables in the reader section
of this Committee Print which show the production of various commaodities by
surface mining. Tables are included under the heading on Natural Resource and
Energy Requirements.

5 Another study has recently noted these characteristics of coal surface
mining operations:

5 In strip mining, output per man-day is roughly 100 percent higher than in
underground mining, average recovery is 60 percent higher, and operating costs
are 25-30 percent lower.



5 This report, "Stripping Coal Resources of the United States" by Paul
Averitt of the U.S. Geological Survey shows the increased efficiency of recovery
made possible by strip mining methods. A Pennsylvania anthracite field, for
instance, saw only one-third recovery by underground mining years ago. In the
1920's and 1930's strip mining with small shovels increased the recovery. Now
partly mined coal is being recovered by surface mining methods in pits as much
as 400 feet deep.

{6} Averitt indicates that by 1980 the pits may reach a depth of 1,000 feet.

6 Despite the magnitude and value of surface mining operations some Members
of Congress and other concerned citizens feel the adverse environmental effects
of surface mining are so severe in the case of coal that they seek a total ban
on all coal strip mining. Other bills have sought to ensure a nationwide system
of State, Federal or a combination of State and Federal control of surface
mining which would, among other things, require the restoration of lands to be
disturbed by surface mining. Some of the proposed bills provide reclamation of
lands already disturbed.

6 It was estimated that some 3.2 million acres had been disturbed by surface
mining as of January 1, 1965. Of this total, some "two-thirds of the acreage
(about 2.0 million) still require some remedial attention”, according to the
1967 Interior Department report.

6 One serious deficiency in working with the problem of land reclamation is
the lack of adequate current statistics on the amount of land disturbed and
restored since the 1965 information was published. The Bureau of Mines, which
compiles national mineral industry statistics has released the following figures
only for 1969 and only for coal, although it is understood that later figures
are being gathered and will be made available:

SALIENT STATISTICS ON SURFACE MINING OF COAL IN THE

UNITED STATES, IN 1969 nl1

Production Surface mined land
Percent of
disturbed
Quantity land
Number of (thousand Acreage Acreage reclaimed
State mines short tons) disturbed reclaimed during year
Alabama 65 8,169 n(2) n(2) n(2)
Alaskan3 3 667 15
Arkansas 6 167 n(3) n(3) n(2)
Colorado 9 1,915 n(3) n(3) n(3)
lllinois 37 34,640 6,711 5,479 81.6
Indiana 32 17,976 3,335 3,118 93.5
lowa 11 534 120 40 33.3

Kansas 4 1,313 1,176 250 21.3



Kentucky:

Eastern 262 17,082 12,200 9,600 78.7
Western 51 27,632 12,200 9,600 78.7
Maryland 38 1,045 261 459 175.9
Missourin3 8 3,299 n(2) n(2) n(2)
Montana 5 995 31 33 106.5
New Mexico n3 3 3,636 250 100 40.0
North Dakota 20 4,704 330 140 42.4
Ohio 276 32,616 10,629 7,902 74.3
Oklahoma 8 1,722 1,674 1,441 86.1
Pennsylvania:

Bituminous 602 22,592 11,774 9,298 79.0
Anthracite 174 4,579 534 539 100.9
Tennessee 73 3,609 n(2) n(2) n(2)
Virginia 158 5,182 2,258 2,331 103.2
Washington 2 5 n(2) n(2) n(2)
West Virginia 340 19,388 15,711 17,117 108.9
Wyoming 8 4,481 154 51 33.1

Totalnd 2,195 217,952 67,163 57,898 86.2

6 n1 Data on acreage disturbed and acreage reclaimed compiled from Bureau of
Mines form O.M.B. No. 42-S70014.

6 n2 Data not reported.
6 n3 No State regulation on surface mining.
6 n4 Data may not add to totals shown because of rounding.

{3} On the unreclaimed surface mined site there is destruction of the
vegetative cover; the overburden is strewn upon adjacent lands; and surface and
subsurface drainage patterns are altered. The 1967 Interior report notes these
additional offsite damages:

3 Stream and water-impoundment pollution from erosion and acid mine water;
isolation of areas by steep highwalls; and, the impairment of natural beauty by
the creation of unsightly spoil banks, rubbish dumps, and abandoned equipment.

3 An important loss from unreclaimed lands is the fish and wildlife which
the affected area would have supported in its natural condition.

3 Only seven commaodities have been identified as being responsible for 95
percent of the 5,000 square miles which have been disturbed by surface mining.
They are:

Percent
Coal 41



Sand and gravel 26
Stone 8 percent, gold 6 percent, clay 3
percent, phosphate 6 percent, iron 5
percent 28

All others 05

3 These figures explain, perhaps, the prominence given to coal in the public
discussion of problems related to surface mining. A contributing factor must
also be the fact that coal mining is conducted largely in the East where it is
visible to a larger portion of the population than is the case with Western
mines which are primarily for metallic ores.

3 Although the prime arguments over legislation to regulate surface mining
are economic and environmental, there are a number of additional points of
controversy. These include the need for continuing supplies of minerals,
particularly coal because of the current concern over energy supplies; and the
effectiveness of reclamation procedures. The question of who shall administer
regulation programs, and the safety of mine workers are also of concern.
Briefly, the contentions over these matters are as follows.

3 The energy crisis

3 The Senate Interior Committee has been particularly cognizant of the
mounting public concern over the continued availability of adequate energy
supplies. Recent evidences of action in this matter are the establishment of a
National Fuels and Energy Policy Study pursuant to Senate Resolution 45 of the
92nd Congress, action by the Committee on S. 1846, to develop an accelerated
program of coal gasification, and a review of the Department of Interior's
prototype leasing program for oil shale.

3 Estimates of major energy sources in the period beyond the year 2000
indicate that fossil sources will decline in importance. Until that time,
however, fossil fuels must be considered our primary energy source. Of those
fossil fuels - coal, oil and gas - coal is the most abundant and the most
accessible. The major use of coal is in the generation of electricity.

3 The 1970 edition of Mineral Facts and Problems published by the Bureau of
Mines notes:

3 Increasingly, environmental and social considerations can be expected to
constrain the supply and limit the use of direct fuels to those that are
nonpollutant. Land use and ecological considerations may restrict strippable
coal supply.

3 Environmentalists have advocated constraint in the use of energy
generally, and strip mined coal in particular, on the theory that our current



level of electrical power use is needlessly high. Power companies have also
been criticized for extensive advertising to generate additional consumer demand
for power. Major portions of the U.S. coal reserves are recoverable only by
surface mining techniques. Satisfaction of electric power demands without
access to these coal deposits would add a new and significant dimension to the
energy crisis.

{4} } Our need for non-fuel minerals has been presented as largely a choice
between surface mining for domestic reserves or dependence on foreign sources of
supply. Interior Secertary Morton in his remarks to the Interstate Mining
Commission declared:

4 |t is the surface mining industry that, in the future, will provide a
strong domestic mineral supply base and prevent our dependence on foreign
sources of mineral raw materials from becoming dangerously large or
prohibitively expensive.

4 Reclamation feasibility

4 The capability adequately to restore surface mined lands using available
technology is a matter which is still under debate. While industry has returned
to productive use some thousands of acres of mined land, opponents claim that,
in the main, these are simply "showcase" projects which are not representative
of the vast majority of reclamation efforts.

4 State-by-State statistics and examples of reclamation efforts by the coal
industry in 1970 are contained in the reader portion of this document under the
heading "Reclamation."

4 Although existing State laws require land rehabilitation, opponents of
surface mining have claimed that the requirements are not rigid enough to
provide environmental protection, or that there is little or no enforcement of
the provisions.

4 Federal or State regulation

4 A major question concerning the regulation of surface mining has been
whether the Federal or State government should establish and operate the
program.

4 State regulation has been favored by the mining industry on the grounds
that local unique conditions could be more easily recognized and built into the
regulatory program. An overall Federal program, it was claimed, would be too
inflexible and would work a disadvantage on some surface mining operations.

4 Proponents of a Federal program criticize the lack of strong regulations



and enforcement under State management. They cite as an additional argument
that, with uniform nationwide standards and requirements, unscrupulous surface
mine operators would not be able to move from State to State, in effect,
"shopping" for the lowest standards of environmental protection.

4 Wayne Davis wrote in his article "The Stripmining of America":

4 As the acceleration of stripmining proceeds, attempts to regulate it are
frustrated. Although Kentucky has a fairly good mining reclamation law and some
honest, conscientious people in the Division of Reclamation, law enforcement has
broken down. An employee of the Division told me that during the summer of 1970
permits were issued to over 100 new operators. Since anyone who can borrow
enough to get a bulldozer into operation can go into business and get rich
now, there is a flood of new people into stripmining. The enforcement officer
said that some of these inexperienced operators could not operate within the law
even if trying to do so and spills of spoil onto public highways and into the
streams are the result.

{5} Davis added:

5 *** We must have federal regulations of mining practices. Any local
efforts to regulate this or any other industry encounter the standard and
somewhat justified reply that regulation would put them at a disadvantage with
their competitors in other states.

5 Edmund Faltermayer has examined the strip mine reclamation requirements
and operations in Pennsylvania, and in Life magazine expressed a strongly
contrary opinion. After commenting on the several State and Federal proposals
to ban strip mining of coal he writes:

5*** |t costs $1 .50 a ton less, on the average, to strip coal than to
send men into the bowels of the earth for it. That cost advantage is so great
that stripmining companes can afford to do some pretty fancy regrooming if they
are made to do it. | know this is so, because I've been to Pennsylvania, a
state which rigorously enforces its reclamation law, the toughest in the land.
A lot of Pennsylvania companies are now going beyond what the law requires -
replacing topsoil, for example. "They've really got religion on reclamation
now," says William E Guckert, who runs the states' enforcement program. "But,"
he quickly adds, "they didn't get religion until we put the screws to them."”

5 Cynics will greet with disbelief the news that there is a state government
anywhere that puts the screws to the strip-mining industry. How it happened is
worth telling. With more scarred acreage than any other state.Pennsylvania also
has the country's biggest constituency of outdoorsmen to notice all the ruined
terrain - 1.1 million licensed hunters and 800,000 fishermen - and they know how
to lobby.



5 Both of these articles appear in their entirety in the later pages of this
committee print.

5 Several of the pending bills combine Federal and State roles in regulating
surface mining. The Federal responsibility lies in formulating general
guidelines within which the States are to develop and enforce reclamation
programs. In the event a State does not do so, the Federal Government is
empowered to develop and or administer a program deemed satisfactory by the
Secretary of the Interior.

5 Worker safety
5 An important social issue which had been discussed with regard to the
relative merits of underground and surface mining is the health and safety of

the miners.

5 Mr. Harry Perry, Senior Specialist for the Congressional Research Service,
has stated:

5 * * * The fatality and injury rate in underground mines is much higher
than for strip mines. In 1970 the fatality rate in underground mines was 1.17
per million man hours of exposure while it was only .64 for strip mines. If all
coal stripping were banned and the fatality rates remained as they now are the
conversion to all underground mining would indicate statistically 90 additional
men killed in mining for 1970.

5 Strip mine opponents have contended that rigorous enforcement of the 1969
Mine Health and Safety Act would do much to reduce the hazards of underground
mining
SELECTED READINGS:

GENERAL
{19} [From New York Times, Aug. 22, 1971]

19 COAL RUSH IS ON AS STRIP MINING SPREADS INTO WEST

19 (By Ben A. Franklin)

19 WASHINGTON, Aug. 21 - A new stage in the development of the American West
is beginning on the arid plains and badlands that flank both slopes of the Rocky

Mountains.

19 On thousands of square miles of vacant land west of the Mississippi -



much of it in Federal ownership or in Government land grants to Indian tribes
and railroads - a feverish coal rush is on.

19 The scramble is for coal leases and rights that will open an enormous and
virtually untapped reserve of cheap Western fuel to strip mining.

19 On a scale far larger than anything seen in the East, where acreage
totaling half the area of New Jersey has been peeled off for coal near enough to
the surface to be strip mined, portions of six Western states - Arizona,
Colorado, Montana, New Mexico, North Dakota and Wyoming - face a topographic and
environmental upheaval.

19 It is being brought on by the nation's apparently insatiable demand for
energy, by the air pollution crisis in urban centers, by new technology in the
conversion of coal to clean fuels, and by the economies of bulldozing rather
than tunneling for coal that are available in the West.

19 In resolving the energy and air pollution problems, however vast areas of
isolated open spaces in the West may be drastically altered.

19 The visual impact of strip mining is invariably stunning. On flat or
rolling terrain, mammoth power shovels crawl day and night through great
trenches, lifting, wheeling and depositing, the unwanted strata above the coal
seam into thousands of uninterrupted acres of geometrically perfect windrows of
spoil banks.

19 In mountain coalfields where one, two or as many as five seams may lie
horizontally through timbered slopes far above the valley bottom, the contour
strip mines are notched in continuous, sinuous strips around the mountainsides.
Trees and earth and rock are cast down the mountain flanks to expose the
strippable edge of the coal bed.

19 The legacy of upheaval remains. Silt fills streams for thousands of
miles.Sulphurbearing coal, left in place and exposed to the elements, yields a
long-lasting trickle of sulphuric acid which chemically burns streams and kills
aquatic life. From the air over a "hot" acidic strip mine, pools of rainwater
glow in weird shades of red and orange.

19 The debate over strip mining has been gathering since the late
nineteen-fifties, when larger and larger earth-moving machinery made its growth
economically feasible and gave it a cost advantage over underground mining.
With a passion that coal men tend to see as mysticism, conservationsts say that
stripping destroys the very roots of men's souls - the land. The mining
industry sees it with similarly strong conviction as the best way to tap a vital
national resource which, as one strip mining executive put it recently, "God put
there for man's use - it's a sin to waste it."



19 According to one Government geologist here, the six states and others in
the West - Oklahoma, Texas and even a patch of Washington State - "are on the
brink of, not years, but generations of strip mining for coal that will make the
excavation for the Panama Canal look like a furrow in my backyard vegetable
garden."

19 The first wave has begun. In 1970, for the first time in the 100-year
history of coal mining in America, a Western mine - the Navajo strip mine of the
Utah Construction and Mining Company near Farmington, N.M. - became the largest
single producer in the country. Its output from Indian coal lands was more than
six million tons for the Four Corners Electric Power Complex, an environmentally
controversial steam-electric station serving New Mexico, Arizona, Nevada and
Southern California.

{20} Near Centralia, Wash., 30 miles south of Olympia and just beyond the
foothills of Mount Rainer, a 5,000-acre, 135-million ton deposit of coal that
was only nibbled at by tunneling from 1870 into the nineteen-fifties for
pre-diesel locomotive fuel for the Northern Pacific and Union Pacific Railroads,
is being turned into one of the biggest strip mines in the country. The planned
rate of production is five million tons a year for a 700,000 kilowatt generating
station of the Pacific Power and Light Company and the Washington Waterpower
Company.

20 Pacific Power and Light also owns rights to an estimated 1.6 billion tons
of strip mine reserves in Wyoming and Montana. The company expects to rank
among the top fine coal producers in the country by 1977 with production of 23
million tons a year. Its president has said that the company will go slow on
expensive investment in nuclear power stations because "we've got coal running
out our ears."

20 Even Texas lignite - lignite is the lowest rank of coal in energy per ton
and it has never generated more than an asterisk in Government coal production
statistics - is having a sudden boom.

20 Three electric utilities - Texas Power and Light, Dallas Power and Light
and Texas Electrical Service, Inc. - announced two months ago that they would
begin a 35-year strip mine operation on 17,500 acres of lignite beds in
Freestone County, near Fairfield, to fuel the new Big Brown steam-electric
station east of Waco. Other lignite-fired plants are scheduled for Rusk and
Titus Counties.

20 Western coal is low in sulphur - a boon to electric utilities caught
between soaring power demand and new air pollution regulations that forbid the
burning of sulphur-contaminated fuel. Accordingly, also for the first time last
year, some low-sulphur western coal was hauled by rail as far east as Chicago.



20 But according to Government coal men, an immense strip mine explosion
west of the Mississippi River that, by comparison, will make this excavation for
electric power stations look like a mere desert gulch, is coming in the nineteen
eighties for a giant new coal consuming industry, gasification.

20 Officials forecasts here say that 20 years from now perhaps 300 million
tons of coal a year - half of last year's total United States production - will
be processed at huge, refinery-like plants, surrounded by massive strip mines in
the Western coal fields. The product will be quadrillions of cubic feet of
pipeline quality, pollution-free gas. The Government and the mining and gas
industries are now committed to this basic change.

20 VAST COAL BEDS IN WEST

20 Coal gasification will replace the country's dwindling supply of natural
gas from wells, now estimated to be only about a 15-year reserve. Consumed in
power plant and industrial boilers in the East, the gas will reduce air
pollution. And pumped through pipelines that might otherwise be empty, it will
save the pipeline industry from collapse.

20 Millions, perhaps billions, of dollars are thus finally ripening in coal
beds under Western sagebrush, where the mineral has lain for geologic time, 130
million years.

20 The speculative market in Western strip mine leases to dig it, and in
permits to explore for more, has suddenly become a bonanza.

20 In the 12 months that ended in July, 1970, the increase in prospecting
permits issued by the Interior Department's Bureau of Land Management for coal
exploration on Federal land - national forests, grassland, desert and range -
shot up by 50 percent to the greatest number in history, covering 733,576 acres.
That is the area of all New York City and Long Island, with Westchester and
Rockland counties thrown in.

20 Prospecting permits on Indian reservations, issued separately by the
Bureau of Indian Affairs, went from none to exploration rights covering 500,000
more acres. Such permits are convertible to firm mineral leases if coal is
found.

20 COAL-FIRED TURBINES
20 Nearly one million acres of public and Indian coal land in the West is

already leased. Leases by private owners, chiefly by the transcontinental,
land-grant railroads, are unknown but may cover an equal area.



20 The forces behind the sudden migration of coal mining to the West are
complex, and the reasons for them are probably as irresistible as money.

20 First, despite the wide acceptance during the nineteen-sixties of
visionary forecasts for nuclear electric power, half the nation's electricity is
still generated by coal-fired steam turbines.

{21} Dr. Glenn T. Seaborg, the retiring chairman, of the Atomic Energy
Commission, recently conceded that the poor record of the A.E.C.'s vaunted
nuclear-electric program means that coal will fuel an even greater portion of
the enlarged generating capacity required for the next three decades.

21 Other important factors are mining costs and mining volume.

21 Strip mine production of coal in the country as a whole has advanced very
rapidly in the last few years, from about one-third of the annual tonnage in
1968 to 40 or 42 per cent last year. According to the United States Bureau of
Mines, the cost advantage over deep mined coal is on the order of three to one.

21 Productivity per worker runs as high as five to one in favor of strip
mining, and is going higher under the Federal Coal Mine Health and Safety Act of
1969, which requires deep mines to take expensive steps to curb the high rate of
death and injury underground.

21 Moreover, particularly for gasification, huge guaranteed volumes of
cheap, strip-mined coal are essential.

21 77 PERCENT OF RESERVE

21 The Bureau of Mines has just cautiously disclosed in an unpublished
compendium that beneath 13 states west of the Mississippi River there lies 77
percent of the country's total of economically strippable coal reserves of 45
billion tons. The Western coal is in seams 12 times thicker, on the average,
than in the East. And 25.5 billion tons of it is low-sulphur coal.

21 Wyoming and Montana, together, contain 21 billion tons of the entire
Western reserve of low-sulphur coal. Wyoming's low-sulphur reserve, alone, is
eight times West Virginia's and Kentucky's put together.

21 The Government has apparently pre-empted most of one of Colorado's major
strip mine fields by building the Air Force Academy on top of it at Colorado
Springs.But Colorado still contains nearly half a billion tons of the highest
grade of low-sulphur strip mine coal.

21 And still undisturbed beneath the wheat and grasslands of western North
Dakota wait 50 billion tons of lignite - the leanest rank of coal, but



equivalent in total energy to all the better grades of coal left to be mined in
the four largest producing states, West Virginia, Kentucky, Pennsylvania and
lllinois.

21 The Bureau of Mines has recently disclosed that Pennsylvania and lllinois
have no low-sulphur stripping coal left at all. *the reserve in West Virginia
is only about 1.2 billion tons, one twenty-fifth of the national reserve.

21 For a hundred years the traditional coal field regions of the United
States have been there - in the Appalachian east and south and across southern
Indiana and lllinois, tapering off into Missouri, Kansas and eastern Oklahoma.

21 Billions of tons of coal and billions of dollars of investment in
immovable tools and tunnels remain in these traditional coal areas, and
depletion of total coal reserves is not the most important factor in the move to
the West.

21 But although the Eastern and Midwestern fields now supply 94 per cent of
the 600 million ton-a-year coal production, they contain only 17 per cent of the
remaining reserve of strippable low-sulphur coal.

21 ENERGY SYSTEM SHIFTING

21 It is this arcane statistic, the 83 per cent of shallow, strippable,
low-sulphur coal beneath the Western states, that is starting what the United
States Geological Survey calls "a massive change" in the whole national fuel and
energy system.

21 Until the air pollution crisis of the nineteen sixties and seventies the
West's low-sulphur coal was as worthless as a coyote. Coal is the cheapest of
fossil fuels and, accordingly, freight is a large part in its cost to
consumers.Longhaul reserves were not cost-competitive.

21 But now that many urban pollution abatement laws forbid the burning of
coal or oil containing more than 1 per cent sulphur by weight - and the Federal
Environmental Protection Agency has said the limit may have to be pushed to 0.7
per cent - the ancient economic maxims of coal, a $3-billion a year industry,
are caving in.

21 Already, in a break with transportation tradition, the historic flow of
coal from Appalachian mines to Lake Erie port to docks at Superior, Wis., or
Duluth, Minn., has begun to turn