
Price: $2.80 

Division of Geological & Geophysical Surveys 

PUBLIC-DATA FILE 86-19 

ALASKA COAL RESOURCES 

by 

D.L. McGee and K.S. Emmel 

THIS REPORT HAS NOT BEEN REVIEWED FOR 
TECHNICAL CONTENT (EXCEPT AS NOTED IN TEXT) OR FOR 

CONFORMITY TO THE EDITORIAL STANDARDS OF DGGS. 

Released by 

STATE OF ALASKA 
DEPARTMENT OF NATURAL RESOURCES 

Division of Geological & Geophysical Surveys 
794 University Avenue, Suite 200 

Fairbanks. Alaska 99709-3645 



\ 

i 

State of Alaska 

Department of Natural Resources 

DIVISION OF GEOLOGICAL AND GEOPHYSICAL SURVEYS 

3 00 1 Porcupine Drive 
Anchorage Alaska 9950 1 

277-66 15 

Jay S. Hammond, Governor 

Robert E. LeResche, Commissioner 

Ross G. Schaff, State Geologist 

April, 1979 

ALASKA COAL RESOURCES 

By D,L. McGee and K.S. Emmel 



CONTENTS 

Page 

Introduction ...................................................................................................................... 1 

Can Alaska's Coals compete with western U.S. Coals? .................................................. 8 

Energy Equivalent Statement - coal to barrels of oil ...................................................... 14 
. Glossary of coal classification terms ............................................................................... 20 

References ....................................................................................................................... -22 
/ 

ILLUSTRATIONS 

Coal fields of Alaska .......................................................................................... Figure 1 

Alaska's coal resources ...................................................................................... Figure 2 

Coal resources by area ....................................................................................... Figure 3 

Identification of mineral areas ........................................................................... Figure 4 

Alaska Transportation Network ........................................................................ Figure 5 

Comparison of shipping distance for AK & midwest coal ................................ Figure 6 

Alaska coal resources by rank ............................................................................ Figure 7 

Percentage of Alaska's coal resources by rank .................................................. Figure 8 

Comparison of resources and production values between 
.......................................... Alaska. the contiguous United States and the world Figure 9 

Ownership of coal areas ..................................................................................... Figure 10 

Permafrost in Alsiska .......................................................................................... Figure 1 1 

Coal Production . 1 880- 1977 ............................. .............................................. Figure 12 

Significant Events in coal Development & Production in Alaska. 
1786- 1977 .......................................................................................................... Figure 13 



INTRODUCTION 

The estimated coal resources of Alaska are very difficult to ascertain because of the lack of data 

control beyond outcrop areas and drilled areas adjacent to outcrop areas. However, as in this 

report, it sometimes becomes necessary to compare resources values from other areas with those 

in the state of Alaska. A comparison of total coal resources between Alaska and the United - 
States involves figures generated with minimum data from Alaska and a large data base from 

coal areas in the United States. A total resource value for the contiguous United States is a more 

accurate figure than could possibly be made for Alaska because of the increased amount of data 

that is available in the United States. For this reason it may not be valid to make comparisons 

between the resources of the two areas. 

In many areas in Alaska there is a wide range in the undiscovered resource estimates, which 

reflects the scarcity and ambiguity of the available data. The main purpose of this summary is to 

condense the data into single values that can be used for comparison purposes and yet at the 

same time be aware of the hazards of comparing the values. 

The coal resources have been broken into three simple categories. Measured Resources are those 

resources that have a high probability of being accurate. Indicated and Inferred Resources are 

somewhat similar and have been grouped into one category in this summary. The two represent 

the resources in a zone of decreasing accuracy between measured and hypothetical resources. 

Hwothetical Resources, as the name implies, are those resources for which there is a wide range 

of possible error. 

The parameters which control the resource values are those proposed by the United States 

Geological Survey and the Bureau of Mines. The economics of extracting the coal and the 

percent recovery expected do not enter into this resource summary. 
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Summarized by D.L. McGee and K.S. Emmel, Alaska Division of Geological and Geophysical 
Surveys, 1979. 
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Coal Resources by Area 
(billions of tons) 
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See Alaska Coal Resources (this report) for references. 

Compiled by D.L. McGee and K.S. Ernrnel, Alaska Division of Geological and Geophysical 
Surveys, 1979. 





CAN ALASKA'S COAL COMPETE WITH WESTERN UNITED STATES COALS? 

The Stanford Research Institute in 1974 completed a study titled "The Potential for Developing 
Alaskan Coals for Clean Export Fuels." This study was directed toward evaluating the potential 
for development of coals in the Beluga area. Mining costs for developing a moderate to large 
mine were listed and averaged $5.32 per short ton. Marine transportation costs per long ton (in 
and out cost excluding cargo handling costs) to Long Beach, California, were estimated tat 
$4.90. Since 1974 inflation has increased the cost of mining and transporting coal over ten 
percent per year and the present cost of landing a ton of coal in the Long Beach area would be in 
the range of $1 6 to $18. The accuracy of this range is estimated to be 33 percent above or below 

- the range. Coal from the Beluga area would be competitive with western United State coal of 
equal Btu content. 

In 1975, Joe Usibelli estimated his price to the customer was $12.00 per ton (FOB).* The 
shipping rates fiom Healy to Whittier, 307 miles, were estimated at $7.33 per short ton. Thus the 
cost of a ton of coal at Whittier would have been $19.33 in 1975. 

In 1975, Robert Bottge, U.S. Bureau of Mines, Juneau, Alaska gave a talk titled "Changing 
Economics of Alaska's Coals" at a coal conference in Fairbanks, Alaska. This report estimated 
the cost of producing one million tons of coal annually in four different areas of Alaska. He also 
projected these costs to 1978 and compared them with the estimated cost of producing oil and 
gas on a comparable Btu basis. 

Bottge suggested that cost estimates for the four areas may be no closer than plus or minus 33%. 
The areas are listed below with their economics calculated for 1975 and projected to 1978. 

Atigun area (Northern Alaska) 7500 Btu 
Selling price $23.59 ($ 1.57IBtu) 

Jonesville Area (12,500 Btu 
Selling price $17.03 ($0.68/Btu) 

Healy Area 8500 Btu 
38.60 ($0.5 1 Btu) 

Beluga Area 7500 Btu 
$9.39 (S0.63IBtu) 

Projected prices to 1978. Assume a 10% inflationary rate from 1975 to 1978. 

Atigun Area $2.30/Btu 
Jonesville Area $0.98/Btu 

Heaiy Area S0.731Btu 
Beluga Area S0.90/Btu 

An analysis of the preceding would suggest that coal from the Healy and Beluga areas would be 
competitive with western coals delivered to a coast city. At the present time the Northern Alaska 
coals are considered non economic. Suggested costs of mining and transporting western coals 
from source to the west coast were obtainable only as a range from $12 to $18 per short ton. The 
accuracy of this range could not be established. 

*From a talk given by Joe Usilbelli at a conference in Fairbanks, Alaska, 1975. 



The effect of Sec. 522 6e (1) and (2) of Public Law 95-87 on development of Alaska coal is 
evaluated and discussed below: 

The bill reads, After the enactment of this act and subject to valid existing rights no surface coal 
mining operations except those which exist on the date of enactment of this act shall be 
permitted: 

1. On any lands with the boundaries of units of the National Park System, the National 
Wildlife Refuge Systems, the National Systems of Trails, the National Wilderness 
Preservation System, the Wild and Scenic Rivers System and National Recreation Areas 
designated by act of congress. 

2. On any Federal lands within the boundaries of any National Forest, may permit mining if 
the Secretary finds there are no significant recreational, timber, economic or other values 
which may be incompatible with such surface mining operations. 

The future status of land within the boundaries of the National Petroleum Reserve - Alaska has 
not been defined although recommendations have been made that if enacted would prevent 
development of coal resources by the most economical method of extracting the coal. Further, 
the area has not been adequately evaluated although there are sufficient data to indicate very 
large coal resources. 

Classifjring NPR-A into any of the categories that prohibit coal extraction by surface stripping 
may prevent development and use of a large percentage of the Nation's coal resources. 
Extraction of coal by underground techniques is not specifically prohibited although conflict 
could occur as surface facilities and roads are constructed. 

The percentage of coal underlying lands within the boundaries of NPR-A is approximately 83% 
of the total coal resources of Alaska. Much of this coal resource is hypothetical and additional 
exploration will be required to establish this resource as part of the reserve base. 







ALASKA COAL RESOURCES BY RANK - BILLIONS OF SHORT TONS*" 
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PERCENTAGE OF ALASKA'S COAL RESOURCES BY RANK* 

11 81.91 
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Lignite percentage 
may be much higher 

An estimated 50% of the subbituminous coal in Alaska is at the bottom of the subbituminous 
range approaching lignite. 

*Ratio of 60% bituminous and 40% subbituminous from Callahan &J Martin and Callahan, 1978. 

From: Alaska Regional Energy Resources, Alaska Division of Energy and Power Development, 
1977. 

Compiled by D.L. McGee and K.S. Emrnel, Alaska Division of Geological and Geophysical 
Surveys, 1979. 



ENERGY EQUIVALENT STATEMENT - COAL TO BARRELS OF OIL (42 gal.) 

The equivalent energies for crude oil and coals are listed below: 

Coal per 2,000 pound ton 

Bituminous coal equals 26.2 x 1 o6 Btu 
Subbituminous coal equals 19.0 x 1 o6 Btu 
Lignite coal equals 13.4 x lo6 Btu 

Crude oil equals 5.60 x 1 o6 ~ t u  

Alaska's total coal resource is predominantly bituminous although most of the easily accessible 
coal is subbituminous. A value of 23.0 x lo6 Btu was used and from this value one ton of coal is 
equivalent to about four barrels of oil. The values are average values and not precise equivalents. 

Alaska's coal resources in billions of short tons and the equivalent in crude oil (42 gal. barrels) is 
listed below: 

Measured Coal Resources 
1.4 billion tons equals about 5.2 billion barrels of crude oil. 

Indicated and Inferred Coal Resources 
1 1 1 .O billion tons equals about 444.0 billion barrels of crude oil. 

Hypothetical Coal Resources 
1,761.0 billion tons equals about 7,044.0 billion barrels of crude oil. 

For comparative purposes the largest oil field in North America is the Prudhoe Bay field which 
contains about 9.6 billion barrels of recoverable oil. 



Corn pa rison of Resources and Production Values Between 
Alaska, the Contiguous United States and the World 
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Significant Events in Coal Development and Production in Alaska, 1786- 1977 

1786 Capt. Nathaniel Portlock, English trader, finds coal at Coal Cove (presently Port 
Graham) on the Kenai Peninsula 

1855 First Alaska coal mine opened by the Russian-American Company at Coal Cove. 

1879 Whaling ships and U.S. Revenue cutters start using coal from the Corwin mines 
along the coast between Cape Sabine and Cape Lisburne, Northern Coal Field on the 
Arctic Coast. 

1888 Wharf Mine near Port Graham opens. 

1898 Sternwheelers use coal as fuel to transport gold seekers to gold fields. 

1900 Extension of coal laws to Territory of Alaska. 

1902 Yukon River steamers convert coal and wood burners to petroleum engines. 

1904 Coal Act enacted, allowing coal claim locations without previous surveys. 

1906 President Theodore Roosevelt closes Alaska public land to entry under coal laws due 
to Pinchot-Ballinger feud. 

1914 U.S. Congress passes Alaska Coal Leasing Act. 

1916 Alaska Railroad is built to Matanuska Coal Field. 

1922 Alaska Railroad reaches Nenana Coal Field. 

1924 U.S. Navy begins converting its coal burning ships to oil. 

1940 Nearly all coal mined in Alaska comes from Evan Jones Coal Mine in the Matanuska 
Field and Healy River Coal Mine in the Nenana Field. Coal used to power dredges 
and large placer mining operations near Fairbanks. 

1942 Alaska Railroad reopens Eska Mine. Coal deeded for new Army Posts and military 
airfields. 

1943 Traditional underground coal mining in Alaska gives way to surface mining methods. 

1946 Alaska Railroad converts coal burning engines to diesel engines, Eska Mine closes in 
Matanuska Field. 

1968 Fort Richardson and Elmendorf Air Force Base convert coal fired steam power plants 
to natural gas. Matanuska Field shuts down except for small local needs. 

1973 Organization of Petroleum Exporting Countries (OPEC), a predominantly Middle 
East cartel, set high oil prices and reduced supplies to the U.S., prompting increased 
demand for other energy sources, including coal. 

1977 President Carter's energy policy includes conversion of utilities and industry to coal 
prompting an interest in opening the Beluga and Jarvis Coal Fields. 



GLOSSARY OF COAL CLASSIFICATION TERMS 

Resources. Concentrations of coal in such forms that economic extraction is currently or may 
become feasible. 

Identified Resources. Specific bodies of coal whose location, rank, quality, and quantity are 
known from geologic evidence supported by engineering measurements. 

Undiscovered Resources. Unspecified bodies of coal surmised to exist on the basis of broad 
geologic knowledge and theory. 

Reserve Base. That portion of the Identified Coal Resource from which Reserves are calculated. 

Reserve. That portion of the Identified Coal Resource that can be economically mined at the time 
of determination. The reserve is derived by applying a Recovery Factor to that component of the 
Identified Coal Resources designated as the Reserve Base. 

Recovery Factor. The percentage of total tons of coal estimated to be recoverable from a given 
area in relation to the total tonnage estimated to be in the Reserve Base in the ground. 

Identified Subeconomic Resources. The part of coal resources that occurs in Demonstrated and 
Inferred Resources that is not now minable economically. 

Hv~othetical Resources. Undiscovered Coal Resources in beds that may reasonably be expected 
to exist in known mining districts under known geologic conditions. In general, Hypothetical 
Resources are in broad areas of coal fields where points of observations are absent and evidence 
is from distant outcrops, drill holes, or wells. Exploration that confirms their existence and 
reveals quantity and quality will permit their reclassification as a Reserve or Identified 
Subeconomic Resources. \ 

Speculative Resources. Undiscovered coal beds that may occur either in known types of deposits 
in a favorable geologic setting where no discoveries have been made, or in deposits that remain 
to be recognized. Exploration that confirms their existence and reveals quantity and quality will 
permit their reclassification as Reserves or Identified Subeconomic Resources. 

The following definitions are applicable to both the Reserve and Identified Subeconomic 
Resource Components. 

Measured. Coal for which estimates of the rank, quality, and quantity have been computed, 
within a margin of error of less than 20 percent, from sample analyses and measurements from 
closely spaced and geologically well-known sample sites. 

Indicated. Coal for which estimates of the rank, quality, and quantity have been computed partly 
from sample analyses and measurements and partly from reasonable geologic projections. 



Demonstrated. A collective term for the sum of coal in both Measured and Indicated Resources 
and Reserves. 

Inferred. Coal in unexplored extensions of Demonstrated Resources for which estimates of the 
quality and size are based on geologic evidence and projection. 

Rank. The classification of coals relative to other coals, according to their degree of 
metamorphism, or progressive alteration, in the natural series from lignite to anthracite 
(Classification of Coal by Rank, 1938, American Society for Testing Materials, ASTM 
Designation D-388-38, p. 77-84). 

Ouality or grade. Refers to individual measurements such as heat value, fixed carbon, moisture, 
ash, sulfur, phosphorus, major, minor, and trace elements, coking properties, petrologic 
properties, and particular organic constituents. The individual quality elements may be 
aggregated in various ways to classify coal for such special purposes as metallurgical, gas, 
petrochemica1,S and blending usages. 
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