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Highljghts

Kentucky produced 174.3 million tons of coal in 1992, compared to the re-
cord of 179.4 million tons set in 1990.

Kentucky was the nation’s number one coal producer from 1973 to 1987,
was number three in 1992, behind Wyoming, and has retaken from West
Virginia the number two spot during 1993. Kentucky has been one of the
top three producers in the United States for the last 47 years.

Employment

The Kentucky coal industry directly employed 25,722 persons and indirect-
ly provided an additional 75,000 jobs in 1992,

The Kentucky coal industry paid aimost $1 billion in direct wages in 1992,

The Kentucky coal industry brought $3.3 billion into Kentucky from out-
of-state during fiscal year 1992-1993 through coal sales to customers in
29 other states and foreign countries.

Kentucky coal companies paid $179.6 million in coal severance taxes in
Fiscal Year 1992 -1993 and induced economic activity leading to approxi-
mately $530 million in revenues in state taxes.

l Coal Markets }

Electric utilities are the major market for Kentucky coal, accounting for
77% of the Kentucky coal sold.

Over 80% of Kentucky's coal is sold in other states or exported.
Almost all (95%) of Kentucky's electricity is generated from coal.
There are 20 major coal-burning electric utility plants in Kentucky.

Environment

All surface-mined land today is reclaimed equal to or better than it was prior
to mining. Kentucky received three of twelve national reclamation awards
in 1992 for surface mining; totaling 7 awards in the past three years.

Coal mining creates valuable lands such as wetlands, wildlife habitats, flat
mountaintops and industrial sites where only steep, unproductive hillsides
had once existed.

Kentucky operators have paid over $544 million into a federal fund since
1977 to reclaim abandoned, unreclaimed coal mines.

From the mining to the burning of coal, our environment is protected by
stringent environmental performance standards.

Coal Resources

Kentucky has two distinct coal fields, one in Western Kentucky and one in
Eastern Kentucky.

Kentucky’s 91.1 billion tons of coal resources remaining represent 87 % of
the original resource.

Unmined mineral taxes contributed $10.2 million to state (23%) and local
(77 %) revenues during 1990 and will continue to be paid yearly.
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Changes and Trends

As we head rapidly toward the turn of the century, the immense changes
in the coal industry give credence to its promise as the premier fuel of the
21st century. During the past two decades, coal has become the nation's pri-
mary source of energy production, and U.S. coal has played an increasing
role in both domestic and worldwide energy consumption. While events in
the world oil industry have captured the headlines, dramatic changes in the
coal industry often have gone unnoticed.

Coal provided about one-fourth of the energy in the U.S. in 1990 com-
pared with less than one-fifth in 1970. Total domestic coal production in-
creased 71 percent over the two decades. Electric utility consumption rose
at twice that rate, as the economy grew and became increasingly electrified,
particularly in the west and the south. The coal industry adapted to these
changes with remarkable flexibility, and the Kentucky coal industry played a
large part in those changes. What will the future hold, and what trends are
emerging? For a sample of those trends, this booklet offers the following in-
formation:

The amount of sulfur dioxide emitted from each ton of coal has been reduced
by more than 1/2 during the last 20 years, and the trend is continuing to de-
crease. (see page 32)

Post mining land use changes are providing long term economic, social, and
environmental benefits to Kentucky, and the benefits are increasing. (page 31)

WHAT CHANGES 92% of Kentucky's coal rail shipments are by unit
ARE OCCURRING? trains, and the trend is expected to continue. (page 29)

Met coal’s share of U.S. coal exports dropped to 58 %, and the trend is contin-
uing to decline. (see page 27

Kentucky ships over 5 times as much coal to its neighboring states as it re-
ceives from them. (see page 24)

Natural Gas costs jumped while coal costs contin- | Is THERE A TREND?
ued to decrease. (page 19)

More of the coal severance tax money is being returned to the coal counties
for economic development. (see page 17)

Direct mining employment continues to decrease in Kentucky. (rPage 10, 14)
Productivity in the coal industry continues to increase. (see page 11)

The average mine size by production in Kentucky has almost tripled over the
last 15 years. (see page 8)

Underground mine safety in Kentucky continues to show steady improve-
ment while maintaining 60% of Kentucky's production. (see page 12)

$3.3 billion continues to be brought into Kentucky each year from coal sales
to other states and foreign countries. (see page 17)

The number of successful mining reclamation-primacy bond releases in
Kentucky continue to grow each year. (see page 30)

The amount of coal needed to produce a unit of elec-
CHaNGES IN tricity continues to decrease, while the amount of
THE FUTURE? light enjoyed from one unit of electricity continues to

grow. (see page 33)
The AML reclamation accomplishments in Kentucky during the last 15 years
are impressive and more continues to be completed yearly. (see page 35)

The new products being developed from coal combustion by-products are
amazing. (see page 34)

45% of Eastern Kentucky's Demonstrated Reserve Base continues to be low
sulfur coal. (see page 39)

Coal Education will determine coal’s future. (see page 44)

Source: US. DOE. Energy Information Administration. The U.S Coal Industry, 1970-1990: Two De
cades Of Change. November 1992 (For other sources see Individual reference pages as listed )
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History

Coal was discovered in Virginia.

First recorded U.S. coal production (1748).

April 13, 1750 Dr. Thomas Walker first recorded person
to discover and use coal in Kentucky.

Lewis Evan's map showing coal in what is now the Greenup
County and Boyd County area of Kentucky.

First commercial U.S. coal shipment ( 1758).

First commercial mine opened in Ky. — near the Green River
and known as the “MclLean drift bank" near Paradise in
Muhlenberg County.

328 short tons mined and sold in Kentucky.
2,000 tons of Kentucky production,

10,000 tons of Kentucky production ( 1837 ).

100,000 tons of Kentucky production.

150,000 tons of Kentucky production.
Lexington and Big Sandy Railroad proposed.
Kentucky Geological Survey established.

Pre—Civil War Kentucky production record of 285,760 tons.

Surface mining begins near Danville, IL { 1866 )

Post—Civil War Kentucky production decline to 150,582 tons
First train off the Big Sandy Railroad (1872).

Coal mined with steam—powered shovel (1877).
One million tons of Kentucky production (1879 ).
Mechanical stokers introduced.

Mine Ventilation Law.

First train from Williamson, W. Va. to Pike County, Ky.
Coal mining machines come into general use.

N & W Railroad's first mine at Goody in Pike County.
Miner Pay Law.

United Mine Workers of America formed.

Machines developed to undercut coalbeds.

5,000 kilowatt steam turbine generates electricity.
Child Labor Law.

Edgewater Coal Co.'s first production in Pike County.
First train off the Lexington and Eastern Railroad.
Independent Geological Survey established.

First train from the Cumberland Valley Railroad
Fordson Coal Co.'s first production at Pond Creek
Pike—Floyd Coal Co.'s first production at Betsy Layne.
World War | Increases demand for coal; Kentucky
production 20.3 million tons (1914 ).

Short—flame or "permissible” explosives developed.
Mine Safety Law (1914).




History

First pulverized coal firing in electric power plants,

Federal Mineral Leasing Act ( 1920),

42.1 million tons of Kentucky production.

All—time high U.S. employment of 704,793

bituminous coal and lignite miners (1923).

First dragline excavators built especially for surface mining.

Stock market crash ( 1829 ).

Walking dragline excavators developed.

47.7 million tons of Kentucky production ( 1836 ).

World War |l — coal production In Kentucky rises to
72.4 milllon tons for the war effort.

Auger surface mining introduced.

Kentucky Coal Association founded 1942.

Republic Steel Co. first production — Road Creek, Kentucky.
Post—war Marshall Plan—production rises to 88.7
million tons In Kentucky.

Continuous underground mining systems developed.
Kentucky Water Contaminations Legislation.

82.2 million tons of Kentucky production ( 1950).
Fish and Wildlife Coordination Act ( 1956).

Railroads converting from coal to diesel fuel.

Roof bolting introduced in underground mines.

Railroads began using unit coal trains,

First longwall mining with powered roof supports.
Kentucky Surface Mining Legislation.

Kentucky coal production exceeded 100 milllon tons.
National Historic Preservation Act ( 1966 ).

C & O Railroad to John's Creek constructed — Pike County.

Federal Coal Mine Health and Safety Act ( 1969)

Federal Clean Air Act (1970).

Kentucky Coal Severance Tax established (1872). .
Federal Water Pollution Control Act (1972).

Kentucky becomes the leading coal producing state.
Endangered Species Act (1973).

OPEC oll embargo: Coal production and prices rise.
Federal Coal Leasing Amendments Act ( 1976 ).

Federal Surface Mine Control and Reclamation Acts (1977 ).

Congress enacted the National Acid Precipitation Assessment
Program ( NAPAP ) Study, a 10 year research program, which in-
vested $550 million for the study of “acid rain”, Industries spent
over $1 billion on Air Pollution Control Equipment during 1980.

OPEC cuts oll prices for firsttime (1983).

U.8. Clean Coal Technology Demonstration Program established $2.5
billion in Federal matching funds committed to assist the private sector
to develop and demonstrate improved clean coal technologies.

Ky. Supreme Court ruled the unmined minerals tax on coal is subject to
the same state and local property taxrates as other real estate. (1988)
TVA 160—-MW Atmospheric Fluidized Bed Combustion Unit on line.

Wyo. displaces Ky. as the leading coal producing state.

Federal Clean Air Act Amendments of 1990.

Kentucky record production — 179.4 million tons (1980 ).

U.S. coal production exceeded 1 billion tons ( 1990 ).

U.S. Energy Policy Act of 1992,

The average mine size by production in Ky. has almost tripled over
the last 15 years.

The number of mines in Ky. have declined from 2,249 mines in 1978
to 752 mines in 1992,

The number of Ky. mine licences issued per year have also declined
by 2,000 licenses from the 1975 OPEC induced peak of 3,357 li-
censes.

Island Creek is sold after 30 years of mining in Kentucky.

$2.4 billion of federal funds and $4.5 billion in private sector funds
have been committad to 46 clean coal demonstration projects.




Types of Mining

Kentucky has two distinct coal fields, each containing numerous deposits
of bituminous coal of various characteristics and mines of every type and size.
By the use of large draglines and shovels, the excavation of two or more coal
seam deposits (multi-seam mining) is possible in the large area surface
mines of the gently rolling Western Kentucky coal field and in the large moun-
tain top removal mines in the steeper terrain of the Eastern Kentucky coal
field. Both the Eastern and Western Kentucky coal fields have large, modern,
and efficient underground mines (of various entry types) utilizing improved
mining methods with increased mechanization - continuous miners, longwall
mining panels, or both.

® Of Kentucky's 174.3 million
tons of 1992 coal production,
109.2 million tons were pro-
duced by underground min-
ing methods and 65.1 million
tons were produced by sur-
face mining methods.

A breakdown of the different
types of surface and under-
ground mining methods used
in Kentucky is as follows:

1992 Mining Types

Prod
Mine No.of Million
Type Licenses  Tons

Surface

Surface Mining 188
Surface & Auger 492
Auger Mining 49

Underground
Underground

Room and Pillar * 8642
Longwall
Mining ** (8)

State Totals * 1,371

* Underground Room and Pillar u derg ound
values include the Longwall
mining estimates

** Longwall mining flgures are not
reported separately and values are
estimates from phone surveys by
the Kentucky Coal Marketing and
Export Councll . The longwall
production was estimated at 8.6
million tons and usually Included 2
conventional mining sections used
to support the development of the
longwall panels. Only 4 of the 6
longwall mines were active during
1992 In Kentucky.

Sources: Ky. Dept. of Mines and
Minerals, Annual Report.
1992

Kentucky Coal Marketing Source: Energy Information Administration. Coal
and Export Council Data: A Reference. 1989




U.S. Production

Kentucky and U.S. Coal Production,* 1970-1992 (millions of tons)
Kentucky United

Kentucky as
Year Eastern Western Total States % of U.S.

1970 2.5 52.8 125:3 602.9 20.8
1971 716 47.8 1194 552 2 216
1972 68.9 523 121.2 595 .4 204
1973 740 537 1276 591.7 216
1974 85 4 51.8 137.2 603.4 227
1975 87.3 56.4 143.6 648.4 22.1
1976 911 528 144.0 678.7 21.2
1977 94.0 52.3 146.3 691.3 21.2
1978 96.2 39.5 135.7 665.1 204
1979 104.1 425 146.5 777.9 18.8
1080 109.2 41.0 150.1 829.7 18.1
1981 117.9 39.7 157.6 823.8 191
1982 1.2 39.0 150.2 838.1 17.9
1983 95.6 358 131.2 782.1 16.8
1984 1173 423 159.5 895.9 17.8
1985 1983 39.0 152.3 883.6 172
1986 127 41.2 153.9 890.3 17.3
1987 119.9 45.3 165.2 918.8 18.0
1988 1117 40.3+ 157.9 950.3 16.6
1989 1257 416 167 4 980.7 171
1990 128.4 44.9 173:3 1,029.1 16.8
1991 1172 41.8 159.0 996.0 16.0
1992 119.4 41.7 161.1 997.5 16.2

* This Is the officlal U.S. DOE number for Kentucky. State and Federal numbers will differ,
please see page 8 for detalls.

U. S. Leading Coal Producers** Kentucky regained
1992 Millions e r?umber.z
Rank State of Tons ranking during 1993

1 Wyoming 190.2
West Virginia 162.2
Kentucky 161.1
Pennsylvania 690
lllinols 59 9

U.S. Total

(millions of tons)

{llinois

Production

75

0
1970 1972 1974 1976 1978 1980 1982 1984 1986 1988 1990 1992

** Wyoming was not one of the top five coal praducers until 1978, when it surpassed Virginia and
Ohlo, but Is Included before 1978 to show its rise to the leading coal-production state

Sources: U.S. DOE - Energy Information Administration. Coal Production. 1977 - 1992
U.S. Bureau of Mines, Minerals Yearbook, 1970 - 1976




Ky. Production

Kentucky produced 174.3* million tons of bituminous coal in 1992, down from
the record of 179.4 million tons set in 1990.

Kentucky Production
200

180 Surface

160

Underground
140

120

100

80

Million Tons

60
40
20

0
1950 1956 1962 1968 1974 1980 1986 1992

Source. Ky. Dept. of Mines and Minerals, Annual Reports. 1950 - 1992

Number of Mines in Kentucky

® There were 752 mines in Kentucky in 1992.

® Several licenses can be issued to one large multi-seamed surface mine.
A mine license is renewed each year and a new license is required within the
current year when certain changes occur, such as change of: (1) company or
ownership, (2) company name, (3) operator or principal, or (4) mine type.
® The number of actual mines are smaller than the final number of mine
licenses issued each year.

Number of Mines, 1992

Reglon Underground Surface

Eastern Kentucky 459 225
Western Kentucky 23 45
Kentucky Total 482 270

Source: U.S. DOE - Energy Information Administration, Coal Production. 1992

Number of Mine Licenses in Kentucky**

5000
4500 |

Mine Licenses

1950 1956 1962 1968 1974 1980 1986 1992

Source: Ky. Dept. of Mines and Minerals, Annual Reports, 1950 - 1992

* State production numbers differ slightly each year from Federal U.S. DOE - Energy Information
Administration (EIA) production numbers. due to minor differences in their methodology (i.e.. clean
coal versus raw coal). Please note whether Federal or State numbers are referenced when using
a value In this publication.

** Several licenses can be Issued to one large multi-seamed surface mine




| County Production

® There were 752 mines in Kentucky during 1992.
These 752 mines were issued 1,371 Kentucky mine
licenses and produced 174.3 million tons.

® 482 underground mines (642 licenses)
accounted for 63% of Kentucky’s production.

® 270 surface mines (729 licenses) accounted for
37 % of Kentucky’s production.

® Eastern Kentucky’s underground production was 64% of their total pro-

duction and Western Kentucky's underground was 58% of their total.

1992 Production By County and Type of Mine License*
Underground Surface Total

County Licenses Tonnage Licenses  Tonnage Licenses Tonnage

Eastern Kentucky

Bell 2.931.938 1.168.412 4,100,350
Breathitt 24,472 4,309,865 4,334,337
Carter — 13,767 13,767
Clay 767.592 588.522 1.356.114
Clinton - 0 0
Elliott - 12.110 12.110
Floyd 3,957,255 < 3.279.0680 7.236.315
Greenup — 960.452 960.452
Harlan 10.432.377 2.072.609 12.504.986
Jackson — 84,103 84,103
Johnson 1,527,605 1.733,643 3.261.148
Knott 5,818,738 2686732 ( 8.505.470
Knox 591,291 562.270 1,153,561
Laurel - 21.036 21.036
Lawrence — 27.295 27,295
Lee — 208,931 208,931
Leslle 6.849 944 1,722 006 8.571.950
Letcher 15,921 387 3.810.333 19.731.720
McCreary - 62.896 62,896
Magoffin 84,392 798,162 882,654
Martin 7.082,737 4,364 882 11.447 619
Morgan - 20.000 20.000
Owsley - 338,568 338,568
Perry 4,684,327 8.601.033 13.285.360
Pike 22,728,490 8,178,174 30,906,664
Pulaski - 0 0
Rockcastle — 1.500 1,500
Whitley 934,881 689.168 1.624.049
Wolfe = 562.106 562,108

EKY Total 84,337,326 662 46,877,635 . 131,214,961

Western Kentucky

Butler ~— 50.194 50.194
Caldwell - 0 0
Christlan 2 140615 1.263.418 1,404,033
Daviess - 1.640.944 1.640.944
Henderson 1.124.918 2.548.662 3.673,580
Hopkins 2,978,859 6,093,915 9.072.774
McLean — 198.099 198,099
Muhlenberg 1.673.776 0 2.108.479 3.782,255
Ohlo 2 436.116 2.547.160 2.983.276
Unlon 7.232.067 477.333 7.709,400
Webster 11.235.808 1.356.946 12.592.754

WKY Total 24 822,159 18.285.150 a3 43.107,309

KY Totals 109,159,485 65,162,785 174,322,270

* Several licenses can be Issued to one large multl-seamed suiface mine
Source: Ky Dept. of Mines and Minerals. Annual Report. 1992




Employment

The Kentucky coal mining industry has a current work force of approximately
24,624* people directly employed in coal mining jobs. The Western Ken-
tucky coal field employs approximately 5,205 persons, while the Eastern
Kentucky coal field provides 19,419 direct mining jobs.

Kentucky’s Coal Mining Work Force, 1992

Eastern Kentucky Coal Fleld
Surface - 6.014
Underground - 13,405
Total - 19,419

Western Kentucky Coal Field
Surface - 1,722
Underground - 3,483
Total - 5205

® Eastern Kentucky averaged 79% of Kentucky’s coal mining work force and
accounted for about 74% of Kentucky's total coal production in 1992.

® Western Kentucky averaged 21% of Kentucky's coal mining work force
and accounted for about 26% of Kentucky’s total coal production in 1992.

® Due to continued productivity gains, Kentucky maintained 161.1 million
tons of production during 1992 while direct mining employment continued
on a steady decline.

Kentucky Coal Mining Employment, 1979 -1992

Western Kentucky Eastern Kentucky Kentucky
Year Surface  Underground  Total Surface  Underground Total Totals

1979 4,343 6.945 11,288 12,838 23,064 35,902 47,190
1980 3,995 7.879 11.874 11.819 22,702 34 521 46.395
1981 4,056 6.489 10.545 13.473 24,032 37.505 48.050
1982 4,120 5.639 9,759 12,319 22,782 35,101 44,860
1983 3,415 4,918 8233 10.485 17.615 28,100 36.433
1984 4.022 4.053 8.075 11327 18.474 29.801 37.876
1985 3.421 4.294 7.715 10.516 18,583 29,099 36,814
1986 2,327 4,297 6.624 8,718 17.312 26,030 32654
1987 2345 4,605 6.950 8.740 16,900 25,640 32.590
1988 1.825 4,388 6.213 8.261 16.085 24.346 30.559
1989 1,870 4166 6.036 8.034 16,586 24,620 30.656
1900 2.095 3.491 5.586 7,505 17.407 24912 30.498
1991 1.910 3.603 5519 6.251 14 878 21.129 26.642
1992 1722 3.483 5.205 6.014 13.405 19.419 24.624

Source: U.S. DOE - Energy Information Administration: Coal Production. 1979 - 1992
* State employment humbers (page 14) differ slightly from federal EIA numbers




Employment/Productivity

Kentucky Coal Mine Employment, 1979 -1992

60

EE Kentucky Total
Surface

Underground{

Employees (thousands)

1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992

Coal Mine Productivity, 1977 - 1992 (tons/miner/hour)

Eastern Western Kentucky Appalachian Interior Coal WesternUS us
Kentucky  Kentucky  Average Coal Fleld Fleld Coal Fleld  Average

1 222 86 1.36 2.42 5.85 1.82
62 1.97 71 — — — 1.79
54 1.94 64 433 2 5.47 1.81
67 1.96 74 1.39 2.30 5.64 1.93
76 2.12 84 1.51 2125 6.15 2.10
73 2.01 84 1.51 238 6.26 il
98 2.43 2.08 1.75 2.69 7.80 2.50
2 61 2.24 186 2.80 8.30 264
257 2.23 1.90 281 8.55 274
294 2.45 2.09 3.14 9.27 3.01
2.98 2.69 2:30 CHER] 10.42 3.30
295 274 244 345 11.01 3.65
362 2.78 249 3.84 11.63 3.70
3.46 2.83 2.60 3.88 11.82 3.83
3.37 3.01 274 3.98 12.42 4.09
3.49 3.20 418 1273 4.36

Surface
Average
Underground

Western
Kentucky
Coal Mine
Productivity,
1979-1992

Tons/Miner/Hour

o E=
1979 1980 1981 1082 1983 1084 1985 1986 1987 1988 1989 1990 1991 1992

Surface
Eastern ' ] Aelag
Kentucky

Coal Mine :
Productivity,
1979-1992

1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1930 1991 1992

Source: U S DOE - Energy Information Adminlistration; Coal Production, 1977 - 1992




Safety/Training

Coal mining ranked 19th on the 1991 list of occupational injury and illness
incidence rates by industry according to the U.S. Department of Labor’s
Bureau of Labor Statistics, May 1993, Bulletin 2424.

@ Safety and health standards are highly regulated by the national Mine Safe-
ty and Health Administration (MSHA) and the Kentucky Department of Mines
and Minerals.

® Al surface and underground mines are inspected regularly for violations;
larger mines may have inspectors present daily.

® Miners are highly skilled technicians who receive extensive training, both
general safety training and job-specific training.

Kentucky Gains in Productivity and Safety

5-Year Average. Bl Underground
Number of Fatalities Surface

1055 195 | |

The bar chart shows the overall trend
1960-1064 N | in mine safety improvements by av-
1965-1969 eraging out somewhat erratic yearly
1970- 1074 M
1975 ] 1992 ended with 9 mine fatalities,
1980 EET and the three year average
19851989 (1990-1992) was less than 16 which

is below the preceding 5 year aver-

1990-1992
iy

0 15 30 45 60
Fatalities

5-Year Averag.e Bl Underground
Tons per Fatality =8 Surface

1955-1959 by The productivity bar chart indicates
1960-1084 safety improvements both in under-
ground and surface mines, with
steady improvement in under-
1970-1974 R ground mines.

1975-1979 By
1980-1084 ML________ 1992 underground production in
1985-1989 | tons per mine fatality reached a high
of over 18 million tons.

1965-1969 B

1990-1992 P =
0 5 10 15 20 25 30 35 40 45

Million Tons
Source: Developed from Ky. Dept. of Mines and Minerals data

Training for Surface Miners

New miner training requires 24 hours of training before employment at a
surface mine. This includes workers at prep plants, rail sidings, and river
terminals, and all contract workers on a mine site must take the training.

® Each surface mine employee must receive 8 hours of annual retraining.

® To obtain a surface foreman certification, a miner must have 2 years of
surface mining experience, plus pass a written examination.

® 1o obtain a surface blaster's license, a miner must have 2 years of work
experience under an experienced blaster, plus pass a written examination.




Safety/Training

Underground Miner Classifications

October 1993

Current
No of

Miners

Certifled

Electrical Inspector* 15
Mine Inspector/ Mine Safety Analyst* 800

Years*
Experlence
Required

10 Yrs

Underground
Mining Poslition

5 ¥rs Mine Foreman** 9.319
Electrical Instructor* 75
Asst. Mine Foreman** a3t
Fire Boss 34
Instructor 15

Belt Examiner 2664

3 Xis.

Electrical Worker*

Shot Firer/ Solid Blasting*
Drill Oper / Solid Blasting*
Holsting Engineer*

7.210
4.050
3,690
1 1BE

Mine Rescue 184
Conventlonal Shot Firer* 12.699
Gas Detectlon 15,459
Certifled Miners 20,897

Speclal Tralning

EMT - Emergency Medical Techniclan
First Ald

* Tests are required In addition to years of experlence
** Includes fire boss and first ald.

Source: Ky. Dept. of Mines and Minerals

Training for
Underground Miners

New miner training re-
quires a minimum of 48
hours of training to start
work as a certified inex-
perienced miner.

® A certified inexperi-
enced miner must work
a minimum of 90 days in
an underground mine
and pass a written ex-
amination before be-
coming a certified expe-
rienced miner.

® A minimum of 16
hours of annual retrain-
ing is required to main-
tain the miner certifica-
tion and continue to
work at an underground
mine.

® A newly hired miner
(experienced or inexpe-
rienced) receives 8
hours of minesite-spe-
cific new miner training.

Each miner receives new work assignment training of 20 hours minimum
to become certified for each new job classification.

® To maintain certification and qualifications, satisfactory completion of an
electrical retraining class for certified workers is required annually.

® Only certified shot-firers can detonate explosives within a mine.

EMT - An emergency medical technician is required at underground coal
mines employing 12 or more employees, with an additional EMT per each ad-

ditional 50 miners or majority fraction thereof.

® EMT certification requires 110 hours of instruction
and 10 hours of emergency room intern observa-
tions and training (4 written tests) plus 24 hours of re-
training every 2 years, in addition to maintaining a
cardiopulmonary resuscitation (CPR) certification.

® A minimum of 10 hours of First Aid training is re-

quired as part of the new miner training.

&‘/-l-




Employment/Wages by County

Coal County Wages and Employment, 1992+

% of Miners as % % of Avg. Weekly
Direct Mining  Labor of Total Mining Total County Mining
County!  Employment Force Employed Wages Wages Earnings ®

Eastern Kentucky

Bell 880 91% 10.2% 28,019,638 16.6% $612.32
Breathitt 660 14.6% 16.8% 24,540,448 34.1% 715.05
Carter 38 4% 4% 571,184 8% 289.06
Clay 120 22% 2.4% 3,268,996 4.7% 523 88
Floyd 1,364 87% 96% 40,774,963 17.5% 574.88
Harlan 2,554 23.2% 26.7% 90,714,347 44.3% 683.05
Johnson 339 3.9% 4.3% 10,886,749 10.1% 617.568
Knott 927 18.4% 20.7% 26,993,315 44.0% 559.98
Knox 165 1.7% 1.8% 3,608,893 3.4% 420.62
Laurel 252 1.4% 15% 7,647,806 26% 583 62
Lawrence 43 9% 1.0% 890,560 21% 398.28
Lee 25 9% 1.0% 420,549 19% 323 50
Leslle 1,247 22 9% 24 8% 44,595,041 59 3% 687.73
Letcher 210 13.4% 16.6% 37,630,802 324% 598 07
Magoffin 16 5% 5% 469,779 1.4% 564.64
Martin 1,509 51.0% 57.4% 68,451,261 70.9% 872.35
Perry 2,094 18.9% 21.0% 71,998,580 31.5% 661.22
Plke 4,806 19.1% 21.4% 164,017,080 34.9% 656.30
Pulaski 26 1% 1% 1,148,152 4% 849 22
Whitley 594 5.3% 5.9% 20,065,674 11.2% 649,63
Subtotal 18,869 646,713,797 E 669.11
EKY Total® 19,744 - - 679,341,290 - 661.68

Note. The direct mining employment classification does not include
most of the administrative or professional employees of the coal
companies located In Kentucky's two major metropolitan areas and
does not Include any private services or Indirect employment

1,075.93
1,368.83

Fayette
Jefferson

Western Kentucky

Butler 14 2% 2% 316,396 6% 434.61
Daviess 342 8% 8% 11,992,292 17% 674 33
Henderson 489 23% 24% 23,440,233 6.1% 921.83
Hopkins 1,154 B8.2% 6.9% 51,276,576 14 6% 854 50
Muhlenberg 444 46% 53% 21,853,815 15.1% 946.54
Ohlo 358 5.3% 6.1% 14,186,176 16.3% 762.04
Unlon 1,781 30.1% 325% 81,023,232 48 1% 874.87
Webster 1,137 18.8% 20.7% 60,769,235 51.8% 1,027.83
Subtotal 5719 264,857,955 - 890.61
WKY Total® 5,870 270,173,633 885.12

State Total2 25,722 - - 954,701,369 = 713.77

" Countles with less than three employers or one employer with 80% of the total county miner work
force were withheld to avold disclosure of Individual company data. The counties are as follows:
Boone. Boyd. Casey. Christian, Elliott. Estill. Jackson. McCreary. McLean. Marshall. Menifee. Morgan.
Nelson. Owsley. Warren. Wolfe. It Is suspectedthat multicounty mining employmentattributes tosome
countles belng “under reported” and others being over reported.

2 Columns do not add to the totals due to withheld data.  ° Varlation in average weekly mining
Income affected greatly by hours worked per week as well as hourly wage rate.

4 The values and methodologles used In this table may not be conslstent with LGEDF regulations
(see page 17). Do not use these values for LGEDF estimates.

Coal Mining Employment in Kentucky, 1950 - 1992

56
48
40
22
24
16

8

Employees
(thousands)

ok
1950 1955 1960 1965 1970 1975 1980 1985 1990 - 92
Source: Kentucky Cablnet for Human Resaurces




Severance Tax by County

Coal Severance Tax Revenue by County, Fiscal Year 1992-1993

Gross Value of Tax on Gross Value Total
County Severed Coal Severed Coal of Pracessing Tax Recelpts

Bell $ 101,179,291 $ 4,161,818 $ 17,484,279 $ 4,916,169
Boyd 28,119,387 1,264,595
Breathitt 82475773 3.684.178 4.586.818 3.887.151
Butler 661,422 23218 372.061 39.961
Caldwell W W w W
Canter 95 803 4 311 62.847 7.139
Christlan 22031732 984 296 2.196 597 1,082,513
Clay 26.068.165 1.169.631 1.622 488 1.242 250
Daviess 31,019,276 1,395,914 5.413,831 1.639,537
Elliott w w w W
Estill w w w W
Floyd 158.518.971 7.085.528 6.072.569 7.357.028
Greenup ) w W w
Harlan 326,797 384 14,260,498 28,259,979 15,498,368
Henderson 65.601.895 2.952.087 3.555,952 3.112.105
Hopkins 169.172.165 7.599.692 21,915,632 8.583.699
Jackson 1,767.558 78,914 200,925 87,956
Johnson 27197747 1,225,665 2505915 1,339,083
Knott 208.021.661 9.285.374 26,587 467 10,474,625
Knox 31562 478 1.416.980 2.266.343 1,518,917
Laurel 1.310.128 58.870 921.717 99,947
Lawrence 18,853 848 355,358 16,337
Lee 2.383.118 72465 80.861 76.104
Leslie 209.076.001 9.411.239 24,703.700 10,522,907
Letcher 119.450.011 5,328.422 20,245,256 6.239.670
McCreary 4,231,098 190,400 127,541 196,140
MclLean W w W W
Magoffin 16.957.865 743.196 2.718.257 862.938
Martin 323.787.565 14,302,452 38.356.609 15,988,359
Morgan 4 591,870 206,634 961 852 249918
Muhlenberg 56.081.727 2524 499 3.835,341 2,697,090
Ohlo 48,360.428 2.172.011 4,355,220 2.367.978
Owsley 3.860,404 163,736 237.389 174,419
Perry 299,639,910 13,208,836 38,239.439 14,926,106
Pike 760,550.829 34,028,132 108.721.575 38.801.110
Rockcastle 60.523 2.802 243,004 13.737
Unlon 161,550,019 7.269.751 19,088,592 8,128,738
Webster 247.765.450 11,149,447 24.780.252 12.264 558
Whitley 45,367.901 1,913,575 14.160.182 2.527.182
Wolfe W W w W

State Totals* $3,581,083,347

$159,152,556 $458,621,274 $179,618,484

W Withheld to avold disclosure of Individual company data

* Columns do not add to State Totals because of counties In which Information was withheld to
avold disclosure of individual company data

Source: Kentucky Revenue Cablnet

® The gross value of the coal mined and processed in Kentucky dur-
ing Fiscal Year 1992 - 1993 was $4.04 billion.

Eastern and Western Kentucky Severance Tax Contribution,
Fiscal Year 1992 -1993

Eastern Kentucky $147 722,024
Western Kentucky $ 31,896,460

® pike County was the leading Eastern Kentucky county, accounting for over
$38 million in coal severance taxes during Fiscal Year 1992-1993.

® webster County was the leading Western Kentucky county, accounting for
over $12 million in coal severance taxes during Fiscal Year 1992-1993.




Tax Revenue

The Kentucky coal industry paid $179.6 million in coal severance
taxes in Fiscal Year 1992 -1993.

250

Coal production and the
gross value of coal per ton
decreased, causing a small
decline in coal severance tax
receipts.

® In addition to the $21.6
million of the severance tax
. - | returned directly to the coun-

o0& E—— = ties (LGEAF), 3% (approxi-
1973 1977 1981 1085 1989 1993 mately $5.3 million) is going
Fiscal Year to the new Local Govern-

Source: Ky. Revenue Cablnet. Annual Reports, 1973 - 93 ment Economic Develop-

ment Fund (LGEDF see
LGEAF page 17).
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Severance Tax Revenues

Coal Severance Tax-Local Government Economic Assistance
Fund returned directly to Coal Producing and Impacted Counties.

County* and Municipal Totals for Fiscal Year 1992- 1993

Coal Producing Countles

Bell $ 473483 Lawrence 388,009
Breathitt 441.296 Lee 86.190
Butler 90.829 Leslle 945,281
Carter 120.106 Letcher 684,186
Christian 239.257 McCreary 138.932
Clay 296.954 McLean 80.023
Daviess 383,623 Magoffin 264,636
Elllott 88.885 Martin ,303,530
Floyd 964,249 Morgan 105,837
Greenup 195.245 Muhlenberg 370.070
Harlan .358.872 Ohlo 314.009
Henderson 408,816 Owsley 106.232
Hopkins 858.860 Perry ,376.470
Jackson 102.117 Plke 3,264,437
Johnson 371.794 Unlon 705.999
Knott 892 965 Webster 1.088.032
Knox 252,760 Whitley 324.786
Laurel 175,934 Wolfe 134,798
Subtotal $ 19.403.502

Coal Impacted Countles

Adalr $ 48,908 Logan $ 57.162
Boone 40,089 Lyon 47,811
Bourbon 8373 Madison 53.246
Boyd 307.880 Marshall 37.972
Bullitt 36,110 Mason 37.209
Caldwell 56,814 Nelson 46,479
Calloway 41,917 Nlicholas 34,108
Campbell 39.688 Pendleton 51.661
Clark 107,305 Powell 115,318
Crlttenden 42,014 Pulaskl 138,503
Estill 46,073 Rockcastle 49,798
Fayette 62812 Rowan 41,925
Franklin 34 975 Russell 38.413
Grant 47,097 Scott 46,033
Harrison 52211 Shelby 50,717
Jefferson 62,989 Simpson 35,365
Kenton 28.284 Taylor 36.557
Livingston 38,807 Warren 56.442
Woodford 33,478
Subtotal § 2,155,943

State Total $ 21,559,445

Source: Governor's Office. Department of Local Government
* Citles within each county are included in county totals




Economic Impact

The production and sale of Kentucky coal:

® brought $3.3 billion into Kentucky from out-of-state

® provided over 100,000 jobs directly or indirectly

® generated about $530 million in revenues in state taxes

The gross value of the coal mined and processed in Kentucky
during Fiscal Year 1992 - 1993 was $4.04 billion.

An estimated $3.3 billion (or 81% of the total) was broughtinto Kentucky from
29 other states and from foreign countries. The six largestinclude: Tennessee
($510 million), Florida ($450 million), Georgia ($360 million), North Carolina
($340 million), South Carolina ($270 million), and Ohio ($250 million).

The Kentucky coal
industry paid over
0.95 billion dollars in
total covered wagesin
Operating

Expenses 1992.
i Miners’ wages ac-
counted for about 24 %
Billior Nebibcome. 1% of thfe tot.al, and eco-
Benefits nomic ripple effects
Royalties (4%) from the mining indus-
try induced employ-
Admin &Interest (8%) ment of an additional

\(’!vr;g:g)es noy et 75,000 persons.

Estimated Distribution

The Kentucky coal industry resulted in over 8.4 billion dollars of
total estimated economic output in 1992,

Unmined mineral taxes contributed $10.2 million to state (23%) and local ||
(77 %) revenues during 1990 and will continue to be paid yearly.

Sources: Kentucky Coal Marketing and Export Councll.
U.S Department of Commerce. Bureau of Economic Analysls
Seth Schwartz, Coal and the Kentucky Economy. 1985
Dr. Charles F Haywood. Estimating the Economic Impact of Reduced Production of
Western Kentucky Coal. 1991

Kentucky Revenue Cabinet, Mineral Valuation Section.

Local Government Economic Development Fund (LGEDF)

Legislation established this new fund to be administered in the Economic
Development Cabinet by the Kentucky Economic Development Finance
Authority (KEDFA) and the Secretary of the Cabinet.

In the 92-93 fiscal year, 3 percent of the coal severance tax revenues
(approximately $5.3 million) have been allocated to the fund (LGEDF). The
statute calls for the following percentages of the yearly severance tax to be
allocated to the fund (LGEDF):

FY 92-93 3% Appropriated

FY 93-94 6% Appropriated

FY 94-95 12% £

FY 95-96 38% %
*Needs appropriation by future legislatures.

The Local Government Economic Development Fund (LGEDF) will be used
by coal producing counties to attract new jobs directly to the affected counties
by selecting the best industrial development projects.

The coal producing counties will, in accordance with their approved
Economic Development Plan, receive grants from their LGEDF account.




Coal Prices

There is no such thing as an average coal price as “average” coal price is an
ambiguous term. There are as many coal price averages as there are coal
qualities (i.e., sulfur, Btu), market types (i.e., steam coal, metallurgical or cok-
ing, industrial, export), sales conditions (i.e., spot market, extended spot mar-
ket; short-term contract, long-term contract), sales location and included
costs (i.e., FOB* mine, FAS**, CIF***, total delivered). Within each of these
ways to sell coal, there are wide ranges of price. A further review of the major
points at which coal is sold and the different costincluded during the mine-to-
market process of coal in Kentucky are as follows:

Coal sold in place (reserves) Gross value of the severed coal plus
Coal sold in the pit transportation

Gross value severed coal *FOB (Free on Board) the mine, rail-
Gross value of the severed Car river terminal, export terminal

coal plus transportation and .
prooe%sing - **FAS (Free Along Side)

Total delivered price ***CIF (Cargo Cost/Insurance/Freight)

However, the U.S. Department of Energy does provide an average annual
coal cost price which is useful for identifying trends only! For individuals not
pricing, selling, buying or involved in the day-to-day marketing of Kentucky
coal but just needing to follow the market price and trends, these values are
helpful.

Average Value of Kentucky Coal FOB Mine (dollars per ton)

Easlern Kentucky Western Kentucky Kentucky
Year Underground Suiface Average Underground  Surface  Average Average

1976 $26.37 $20.36 $23.03 $15.12 $13.41 $14.18 $19.79
1977 $25.98 $18.71 $21.67 $19.88 $14.80 $17.07 $20.02
1978 $28.86 $22.58 $25.30 $22.78 $18.35 $20.36 $23.86
1979 $30.18 $24.85 $27 62 $26.26 $18.79 $22.17 $26.04
1980 $30.98 $26.23 $28.73 $27.40 $22.28 $24.72 $27.62
1981 $32.47 $28 .86 $30.72 $3092 $25 03 $27.66 $29.95
1982 $32.71 $28.85 $30.87 $32.50 $26.53 $29.25 $30.44
1983 $30.71 $28.43 $29 63 $30.72 $25.97 $28.09 $29.20
1984 $29 29 $27 84 $28.61 $28.68 $25.50 $26.81 $28.13
1985 $29.83 $27.41 $28.77 $26.79 $26.68 $26.73 $28.24
1986 $26.89 $25.67 $26.38 $24.25 $26.56 $25.31 $26.09
1987 $27.48 $25.74 $26.71 $25.06 $24.16 $24.68 $268.15
1988 $27.72 $25.92 $26.97 $24 89 $22 32 $23.96 $26.20
1989 $25.69 $25.96 $25.80 $23.03 $21.79 $22.48 $24.97
1990 $25.49 $26.44 $25.84 $24 42 $22.01 $23.32 $25.19
1991 $26.29 $26 51 $26.37 $24.83 $20.26 $22.88 $25.45
1992 $25.32 $24.49 $25.00 $24.75 $20.94 $23.10 $24.50

Sources: U.S. Bureau of Mines, Minerals Yearbook, 1976, U.S. DOE, Bituminous Coal and Lignite Pro-
duction and Mine Operatlons. 1977 -1978. and Coal Production, 1979 1992, DOE - EIA, Coal Data:
A Reference. May. 1989

For an indication of month-to-month trends, the spot sales data (steam coal
and metallurgical coal) published in monthly trade publications are useful.
These monthly spot coal prices are usually presented in 3 or 4 different incre-
mental ranges of percent sulfur (i.e., 0-0.75, 0.76-1.5, 1.6-3.0, 3.1-4.0) for
atleast 4 different average Btu/Ibvalues (i.e., 11,000, 11,500, 12,000, 12,500).
The monthly trade publications sometimes list nine to twelve average prices
for each mine region such as the Appalachian and the Interior Basin. It must

be kept in mind though that spot sales are only one part of total coal sales
transactions.

A good source of average “total delivered price” of electric utility coal is the
values reported by the utilities on U.S. DOE Energy Information Administration
Form 423 data. This is a good source for market prices, since the electric utility
industry is a major market source for Kentucky coal. However, when using
these “total delivered prices” for trend comparisons, it should be remem-
bered that “total delivered price” is affected greatly by transportation costs
and only consistent origins and destinations must be utilized in yearly trend
comparisons.




Coal-Low Cost Enegy

Coal is the lowest cost fossil fuel and its price is the most stable.

95% of Kentucky's electricity was generated from
= coalin 1991. (Hydro provided 4.8%; oil and gas to-
gether provided less than 0.2%.)

Utilities in Kentucky generated about 75.5 billion
kilowatt-hours of electricity in 1991. Kentucky typi-
cally exports around 15% to 40% of the electricity
produced in the state.

A comparison of fuel prices shows not only the fuel cost saving of coal but
the more stable price dependability of coal. Note that coal is the least cost
energy source on the chart below.

Notice the jump in gas cost during 1992 while coal cost continued to de-
crease.

Average Cost of Coal, Petroleum, and Gas
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Source: Energy Information Administration. Cost and Quality of Fuels for Electric Utility Plants, 1992




Uses of Coal

Distribution of Coal by Consuming Sector, 1992

U.S. Total
998.65 million tons

® Electric utilities repre-
sent the largest market for

U.S. and Kentucky coal. Exports

10.1%

-3 /
. . A Other Uses
® The three major mar- - - R 0.6%

kets for coal are electric - Residential/
utilities, industry, and the N Commercial
export market. Sher . Lo

Industrial
Coke 71%
Plants
3.2%

Kentucky
161.8 million tons

® Combining  market

Unknown sectors shows that 91%
of Kentucky’s coal goes

Exports to the domestic marketin

T approximately 30 states.
Residentlal/

~—__Commercial

oy 0.6% ® The other 9% of Ken-
Coke Plants tucky's coal is sold to
Other 3.2% Canada and several over-

Industrial seas countries.
9.8%

Eastern Ky.
120.2 million tons

@ Eastern  Kentucky’s - \

market, much like the U.S. . e

market, has strong indus- = ’

trial (12.5%) and export :

(11.5%) sectors, a small \ 3 — Eﬁpggf

coking coal market, and a / Resldentlal/
predominate electric util- : ———_Commercial

ity market at 69.4%. B 0.7%
Coke Plants

Other 4.4%
Industrial
12.5%

Western Ky.

41.7 million tons Residential/

0.3%

® Western Kentucky is j _ \ Commercial

almost totally dependent
on the electric utility mar-
ketwith 97 % of its coal go-
ing to electric utility plants.

Unknown
0.1%
Exports
0.5%

Other
Industrial
18%

Source: U.S. DOE - Energy Information Administration. Quarterly Coal Report, Oct.- Dec. 1992




Kentucky’s Four Market Sheds

The Eastern Kentucky coal field has been divided into three areas based on
their different coal markets, transportation access, coal quality and other fac-
tors. =

Big Sandy River Counties: Boyd,
Carter, Elliott, Floyd, Greenup,
Johnson, Lawrence, Magoffin, Martin,
and Pike.

Kentucky River Counties: Breathitt,
Estill, Knott, Lee, Letcher, Morgan,
Owsley, Perry, and Wolfe.

Eastern
Kentucky
Coal Field

Cumberland Valley Counties: Bell,
Clay, Clinton, Harlan, Jackson, Knox,

Laurel,

Leslie,

McCreary, Pulaski,

Rockcastle, Wayne, and Whitley.

As one considers these three “transportation/market sheds” in the following
order - the Cumberland Valley, the Kentucky River, and the Big Sandy - there
is: (1) an increase in market diversity as indicated by decreased reliance on
the electric utility market, and (2) a shift from primarily southern markets to

more northern markets.

Cumberland Valley
area: sells over three-
fourths (80-90%) of its
coal to electric utilities.
The major market
states are Florida,
South Carolina, Geor-
gia, Tennessee, and
North Carolina. These
13 counties shipped 24
million tons of coal to 45
utility plants in 11
states, averaging 1.2%
sulfur.

Only about 10% to
20% of the coal from
these counties goes to
markets other than
electric utility plants.

Kentucky River area:
sells about half
(46-52%) of its coal to
electric utilities. The
major market states are
Georgia, Florida, Ohio,
Kentucky, and South
Carolina. These 9
counties shipped 22
million tons of coal to 76
utility plants in 16 states
averaging 1.0% sulfur.

Approximately 48% to
54% of the coal from
these counties goes to
industrial users, coke
plants and overseas
markets.

Big Sandy area:

sells over half
(67-62%) of its coal to
electric utilities. The
major market states are
North Carolina, Ken-
tucky, Michigan, Ohio
and Virginia. These 10
counties shipped 31
million tons of coal to 83
utility plants in 20
states, averaging 1.0%
sulfur.

The non-utility markets
consume 38% to 43%
of the coal from these
counties. In general the
highest quality coal is
sold to industrial users,
coke plants and over-
seas markets.

The Western Kentucky coal field included 10 producing counties in 1992:
Butler, Christian, Daviess, Henderson, Hopkins, McLean, Muhlenberg, Ohio,
Union, and Webster. Coal seams are thick, wide-spread, and medium - to
high-sulfur. The coal field's geographic location provides ready access to
ship coal by water, rail, and truck.

The Western Kentucky coal field sells
97 % of its coal to electric utility plants.
The major market states are Kentucky,
Tennessee, Florida, Indiana, and Ala-
bama. In 1992, Western Kentucky sold
40.6 million tons of coal to 39 electric
utility plants in 13 states. Five utility
companies purchased 33 million tons
or over 80% of Western Kentucky's util-
ity coal market.

Source: Analysls from U.S DOE - Energy Information Administration. Form 423 Data. 1992




Kentucky Coal Shipments to Electric Utility Plants by State in 1992

Kentucky coal was shipped to electric utilities in 22 states in 1992.

New
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Florida
438 TOTALS (for the six regions shown)

1472 536.82| Total coal delivered - million tons

44.3% 117.42| Kentucky coal delivered - million tons

LEGEND (using Ohio as example) 16.1% 14.3%| Percent of total from Eastern Kentucky
7.6%| Percent of total from Western Kentucky

Total coal delivered to utilities in state (Ohio) - million tons

Kentucky coal delivered to utilities in state (Ohio) - million tons

Percent of total utility coal delivered to state (Ohio) from Eastern Kentucky

Percent of total utility coal delivered to state (Ohio) from Western Kentucky

Source: Kentucky Coal Marketing and Export Council
based on data from U.S. Department of Energy.

Energy Information Administration. Cost and Quality of
Euels for Electric Utility Plants 1992




Distribution-Utility Coal

Kentucky exports over 5 tons of utility coal to neighboring states for every ton
imported. The chart below shows the Interstate Imports and Exports of utility
coal between Kentucky and its neighboring states.*

Coal From Kentucky Coal
Neighboring States Delivered to
Delivered to Neighboring

Utilities in Kentucky States’ Utilities

Millions of tons
1902

Coal Shipment Ratio
and
Net Flow
Kentucky receives g()'% Illinois receives
from Illlinois 0.01 SR from Kentucky 1.19
Kentucky receives K;",::N Indiana receives
from Indiana 2.24 oy from Kentucky 4.46

Kentucky receives K}G“ﬁo Missouri receives
from Missouri 0.0 - from Kentucky 0.59

Kentucky receives KY:OH Ohio receives

from Ohio 0.25 321 from Kentucky 7.96
-

Kentucky receives K:;;N Tennessee receives

from Tennessee 0.50 | from Kentucky 14.82

Kentucky receives : Virginia receives
from Virginia 0.0 g from Kentucky 2.66

Kentucky receives : West Virginia receives
from West Virginia 3.07 - from Kentucky 0.52

Kentucky receives 3: Neighboring States

from Neighboring receive from

States 6.1 million tons Kentucky 32.2
million tons

* Does not Include metallurgical or industrial coal shipments
Source: U.S. DOE - Energy Information Administration. Cost and Quality of Fuels, 1992




Distribution - Utility Coal

Kentucky coal was shipped to electric utility plants in 22 states in 1992.

Coal Fleld Recelpts Percentage Average
Destination Thousand of Recelpts Average Percentage
State Tons Surface  Spot Btu/Ib Sulfur Ash

Eastern Kentucky
Alabama 1.535 338 44 8 12.336
Connecticut I 0.0 104 13.162
Florida 10.791 32.7 18.7 12,760
Georgla 10.624 58.1 18.7 12,297
lllinols 1,148 121 24 8 13,239
Indiana 903 vl 50.2 12,236
Kentucky 8.373 782 36.2 12.163
Maryland 2115 100.0 149 12,922
Massachusetts 10 00 100.0 12,934
Michigan 6.392 390 157 12.770
Misslissippl 1.613 2.8 12,672
Missourl 37 100.0 13.975
New Jersey 189 123 13.197
New York 377 | 30.0 13.035
North Carolina 9.659 i 28.0 12.529
Ohio 7.714 29.2 11,844
South Carolina 8.353 44.6 12.801
Tennessee 4,758 : 4.5 12.766
Virginla 2.663 ! 34.2 12,730
West Virginla 524 ] 45 12,508
Wisconsin 197 1000 12.853
Subtotal 76.847 f 255 12511

Western Kentucky
Alabama 2542~ 94 11,784
Florida 3.926™ 396 12.293
Georgla 1.357 0.0 57387
Illinols 39— 100.0 10.744
Indiana 8551 10.8 11,446
lowa 27 100.0 12.367
Kentucky 17.814 13.3 11.275
Mississippl 208 ~— 100.0 12,240
Missourl 548 0.0 11.651
Ohlo 247 0.0 11.574
Tennessee 10,066 2.7 11.851
Wisconsin 249 100.0 12.384
Subtotal 40,570 3 2 11.598
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Total 117,417 . 213 12,196 9.8

® Eastern Kentucky coal shipped to electric utility plants during 1992

averaged 1.0 % sulfur and Western Kentucky electric utility coal shipments
averaged 3.1 % sulfur.

Sulfur Distribution of Kentucky Coal Shipped to Utility Plants*

5 8 &

N Percent Millions of tons
/\ Sulfur  In Sulfur Range
N Range EKY  WKY

)

1
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* 1992 values plotted at weighted average sulfur content within each sulfur range.

Source: U.S. DOE - Energy Information Administration. Form 423 data.




100 Other

Colombia
90 China
s i W. Germany

80 ; : - Canada
U.S.S.R.

Poland

Australia

World Coal Trade
(percent)

1973 1975 1977 1979 1981 1983 1985 1987 1989 -90

® The United States continued to be of worldwide importance as a source
of coal ranking second to Australia in the amount exported in 1990.

® The United States exports coal to over 35 countries with five countries -
Canada, Japan, ltaly, Netherlands, Belgium-Luxembourg - accounting for
more than half of the total.

Destination of U.S. Coal Exports (million tons)

Year Canadei Brazil Europe Japan Other Total

) 56
167 6.6
19.1 08
27.7 6.1
260 6.5
25.1 7.9
231 7.8
19.4 lea
185 158
152 21.4
218 278
16.6 197
16.9 18.0
144 19.2
16.1 273
180 254
189 i88
150 159
110 101 407
239 157 66.0
419 231 ‘ 917
57.0 259 . 1125
5138 258 106.3
331 17 g 778
328 16.3 . 815
451 154 927
426 11.4 114 855
342 T 123 796
45 1 14 .1 113 950
51.8 138 129 100.8
58.4 124 128 1058
655 123 1249 1090
573 12 114 102 5

1960 128
1961 121
1962 12.3
1963 14.6
1964 14.8
1965 16.3
1966 16.5
1967 15.8
1968 17.1
1969 17.3
1970 191
1971 18.0
1972 18.7
1973 16.7
1974 142
1975 17.3
1976 16.9
1977 177
1978 thiy
1979 195
1980 17.5
1981 18.2
1982 18.6
1983 172
1984 204
1985 16.4
1986 14.5
1987 16.2
1988 192
1989 188
1990 1585
1991 112
1992 151

38.0
364
40.2
50.4
49.5
510
50.1
50.1
51.2
56.9
7
573
56.7
536
607
66 3
600
54 3
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Sources: Energy Information Administration, Coal Data: A Reference. 1989. Quarnterly Coal
Report. October - December. 1992 Tnternational Energy Annual. 1997




The U.S. exported 102.5 million tons of coal in 1992,
while importing only 3.8 million tons.

® Kentucky’s 1992 exports of 14 million tons were
13.8% of total U.S. exports in that year. The value of
Kentucky's coal exports is estimated at over $580
million based upon the average U.S. coal export
F.A.S. value of $41.34 per short ton.

Kentucky Coal Exports, 1992 (thousands of tons)
Region Canada Overseas* Total

Eastern Kentucky 2,078 8T 13,815
Western Kentucky == 221 221
Kentucky Total 2,078 11,958 14,036

Source: EIA, Quanterly Coal Report. Oct -Dec.. 1992 *Includes MexIco

® Kentucky ranks third in the U.S. for coal exports behind West Virginia (50.8
million tons) and Virginia (17.2 million tons). Canada, Taiwan, ltaly, the
Netherlands, and Brazil are considered to be major importers of Kentucky
coal.

U.S. Bituminous Coal Exports, Steam and Metallurgical

Metallurgical coal has his- 110
torically dominated U.S. bi-
tuminous exports, and is
expected to continue to do
so through the remainder of
the century.

100
90
80
70
60
50
40
30

In 1992 the U.S. exported
102.5 million tons of coal
(43.1 million of steam coal
and 59.4 million of metallur-
gical coal).
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Metallurgical coal remained
the majority of U.S. exports,
although its share of the to- Sources: Energy Information Adminlstration, Coal Data:

tal dropped t058% in 1992 A Reference. 1989: Quarterly Coal Report, Oct -Dec
1992

1974 1976 1978 1980 1982 1984 1986 1988 1990 1992

U.S. Imports*

U.S. Total
Quantity Average | Colombia and Canada were the largest

Year (milllons) Price/Ton : ; ¢ -
o e E AT suppliers of imported coal in 1992. Their

1082 0742 30.40 share was 1.7 million and 1.0 million short
1983 1.271 3359 tons, respectively. Venezuela was next

1984 1.286 8537 G : -
1985 1952 36,04 with its share being 0.5 million tons.

1986 2212 36.02
1987 1747 3204 One electric utility plant (Jacksonville
1988 2134 2996 - : ;

i i et Elecmc Authority, St. Johns River Plant)
1990 2 699 24 45 received almost half of the total U.S. im-
1991 3.390 33.12 ports (1.5 million short tons mostly from

s ' © | Colombiaduring 1992).

* Includes Puerto Rico and Virgin Islands

Source: Energy Information Administration
Quarterly Coal Report. Oct -Dec.. 1992




Transportation

Most Kentucky coal is transported by more than one mode of transportation
because of cost considerations, the location of the minesite, and/or the
customer.

W Kentucky coal is transported by rail, truck, and/or barge.

® Transportation is often mare than one third of the cost of delivered coal.

Kentucky Coal Transportation System Distribution Estimate

Minesite Distribution Modes

75% Mineslte 1o state- maintained highway
(130 Milllon Tons)

5% Kentucky power plants & other Ky consumers
11% Coal rlver terminals

7% State Line

8% Truck Sites
46% Rall loading facilitles

14% Other Known Direct Minesite Distribution Modes
(25 Million Tons)

kv >1% Minesite to barge facllity via conveyor
2:90932| gfonctlﬂgtlém 13% Loaded directly to rall at the minesite

174.3 Million Tons = 11% Unknown, Unreported. or Unclassifled

(19 Milllon tons - | e. refuse, raw coal losses,
other differences In reporting methods etc )

Sources: Kentucky Coal Marketing and Export Council estimates based on data from
Ky Transportation Cablinet's Coal Haul Highway System. 1993 Report.
U.S. DOE - Energy Information Administration, Quarterly Coal Report Oct. -Dec. 1992
Ky. Dept. of Mines and Minerals. Annual Report. 1992

Coal Transportation by Barge in Kentucky

Kentucky has more than 1,000 miles of navigable rivers over which
approximately 43 to 46 million tons of Kentucky coal are shipped each year.
Approximately 5 to 8 million tons, about 30 - 50 percent of total annual exports
of Kentucky coal, are transported to port facilities by river.

W Statewide, 61 coal river terminals on the Ohio
River and its tributaries serve Kentucky coal
shippers. Approximately 44 are within Kentucky's
borders and 17 on opposite banks.

¥ In total, 23 coal river terminals are located near
Eastern Kentucky, 8 in Central Kentucky, and 30
near Western Kentucky.

@ Of these, 25 of the coal river terminals have rail access, 52 have truck
access, 22 have barge off-loading access, and 5 have conveyor access.

® Automated blending is found in 45 of the coal river terminals with 34 having
automatic sampling, 29 having some coal crushing equipment, and 11 having
stoker preparation equipment.

Source: Kentucky Coal Marketing and Export Council. 1993 Kentucky Coal Marketing Updates
Coal River Terminals




Transportation

Coal Transportation by Rail in Kentucky

Kentucky has over 2,700 miles of railroad lines, over which 102.6 million tons
of Kentucky coal were transported in 1992.

® There are 2 Class | railroads, 1 Class Il railroad,
originating coal and 2 short line railroads that
operate totally in Kentucky or originate coal in
Kentucky.

® These railroads have in excess of 100,000 hop-
per cars dedicated to the transport of coal.

) Kentucky has approximately 205 coal rail loading

facilities, with 89% of the more efficient and modern facilities being active
during 1992. Many of the older, less efficient facilities are temporarily inactive
as excess capacity.

® There are 121 coal loading rail facilities with unit train service ( 74 provide
4 hour service, and 47 provide 24 hour service). Over 94 million tons (92%
of rail shipments) of Kentucky coal moved by unit train service during 1992.

¥ Coalis the main commodity of Kentucky's rail industry which employs over
6,700 Kentuckians and has a combined annual payroll of over 256 million
dollars.

Sources: Kentucky Coal Marketing and Export Councll estimates based on data from
CSX Transportation. Inc
Paducah and Loulsville Rallway
TransKentucky Transportation Rallroad. Inc
Norfolk Southern Corporation
Tradewater Rallway Corporatlon

Coal Transportation by Truck in Kentucky

Approximately 20% of Kentucky's 27,000 miles of state-maintained high-
ways are used for transporting coal.

® In 1992 over 130 million tons of coal were
shipped direct from the minesite by coal truck ac-
counting for 75% of 1992 Kentucky production.

® Truck shipments are a very important mode of
coal transportation in Kentucky. Approximately
80% of Kentucky's coal uses trucks in at least one
leg of the many different types of multimodal coal
transportation market routes.

® Over 2.8 billion ton miles of coal transportation by truck were reported dur-
ing 1992.

® over 3,500 coal trucks were registered during 1992 in Kentucky; indicating
that over 3,500 coal truck drivers were employed in Kentucky.

® The sale of extended weight coal decals generated $917,000 in 1992.

Source: Ky. Transportation Cabinet. Officlal Coal Haul Highway System. 1993;
Department of Vehicle Regulation — TRP Sectlion




Reclamation

Mined land must be returned to its approximate original contours, with the ex-
ception of mountaintop removal operations, in accordance with the Federal
Surface Mining Control and Reclamation Act of 1977.

® The 1977 law allows mountaintops to be reclaimed as flat land, which
leaves the land more valuable for development.

® Reclaimed land must be as useful as the land was before mining, accord-
ing to the 1977 law; often it is more useful.

e Stringent regulations govern the design, operations, and environmental
impact of every mine.

) Mining and reclamation sites are inspected on a regular basis by state in-
spectors with random oversight inspections by federal inspectors.

3 Kentucky coal operators have paid over $544 million to date into a federal
program {o reclaim land that was mined prior to August 3, 1977.

® Before surface mining begins Kentucky coal operators must post bonds
to ensure proper reclamation.

® under Kentucky's 1984 Permanent Program or “Primacy Program,” bonds
are not fully released until a coal operator has demonstrated five years of con-
secutive successful reclamation. (See chart)

The Kentucky coal mining industry currently has over $781 million of
reclamation bonds outstanding to assure timely and successful
reclamation.

Bond Release Reclamation % of Bond
Phase Release Type Released Time/Phase Requirement

Phase | Backfilling. Grading 60% Complete Landscaping
and Dralnage

Phase Il Vegetation Approximately 2 Yis. of
Successful Reclamation

Phase [l Final 5 Years of Consecutive
Successful Reclamation

Successful Mining Reclamation - Primacy Bond Releases
(1984 through 1992)

Phase | Phase | Phase ||

# of Acres* # of Acres* # of Acres*
Year Releases Released Bond Releases Released Bond Releases Released Bond

1984 4 123 $277 886 = i = =
1985 40 787 $1,946,323 2 84 $79.841 8 $11.600
1986 6,361 $16.781.470 = — - 14 $16,800
1987 8,379 $21.390.109 i 253 $289.767 155 $284.300
1988 15683 $38.194.394 57 1.303 $1.261.810 — -
1989 16,777 $32.058.350 60 1.632 $1.967.811 3 21 $38.500
1990 15383 $28.108.146 260 7,298 $6.221.870 1.697 $1.569.147
1991 626 14642 $28.373662 428 12.667 $11,200.897 2958 $6.890.877
1992 670 18278 $33.822612 477 13.338 $11.489.035 8.101 $6.811.872
Total 3,460 96,293 $200,952,952 1,295 36,575 $32,511,031 12,954 $15,623,096

* Includes surface acreage over underground mines

Source: Kentucky Natural Resources and Environmental Protection Cabinet,
Department for Surface Mining Reclamation and Enforcement




Post Mining Land Uses

Kentucky is deriving many benefits from post mining land use in the form of
wildlife refuges, airports, mountaintop farms, duck sanctuaries, parks, play-
grounds, and level land for schools, hospitals, homes, businesses and

churches.

® Post mining land use changes go hand-in-hand with economic develop-
ment in Kentucky, especially in many parts of Eastern Kentucky where much

needed level land for development is still a premium.

Samples of Post Mining Land Use

Reglonal Airports
Blg Sandy Reglonal Airport
Plke County/Hatcher Fleld Alrport

Post Mining Land Uses

East Kentucky Reglonal Airport/Carroll Fleld

Ohio County Alrport
Manchester Alrport

Correctional Facllities

Federal Correctional Institute

East Kentucky Correctional Complex
Medium Security Prison

Private Prison

Industrial/Commercial Government Facllities
Earle C. Clements Job Corps Center

Kentucky Army Natlonal Guard Training Center

U S Postal Service

Ohlo Counly Park

Madlisonville South By-pass
Municipal Solld Waste Landfills

Mountaintop Farms
Starfire Project

Martin County Coal Farm
D & R Brangus Farm
Avian Farms

Industrial/Commercial

County

Mantin
Plke
Perry
Ohlo
Clay

Clay
Morgan
Muhlenberg
Floyd

Muhlenberg
Muhlenberg
Laurel

Ohlo
Hopkins

Webster. Daviess*. Greenup
Hopkins, and Muhlenberg

MAPCO /Morehead Agriculture Center

Industrial Waste Disposal (scrubber sludge)

Exploslve Manufacturing
Recycling Center (proposed)
Wood Fabrication Plant

Fish & Wildlife

Goose Down Production
Catfish Farming

Trout Farm

Wildlife Management Area
Wetland Development

Developed Water Resources
Fish & Wildlife Habitat R & R/Sport
State Park (proposed)
Recreation Areas

Perry
Martin
Martin

Perry
Wayne

Ohlo Daviess

Muhlenberg
Ohlo*
Breathitt*

Duck Refuge Areas Ohlo. Perry. Breathitt. Knott. Martin
and Muhlenberg

Greenup

Greenup. MclLean

Bell
Muhlenberg
Muhlenberg

Knott*
Greenup

Golf Courses Clay, Letcher*, Martin*, McLean

Harness Track (proposed)

High Schools
Bell County Middle School
Athletic Complexes

Housing Developments

Humfleet Moblle Home Sales
Residential / Industrial /
Commercial

* Proposed Post Mining Land Uses

Sources: Natural Resources and Environmental Protection Cabinet
Kentucky Coal Marketing and Export Councll

Hazard Appalachlan Reglonal Hospital

Faith Assembly of God Church. School. Daycare

DSMRE

Boyd*

Sites for Homes, Schools, Churches, and Businesses
Bell.Harlan. Plke

Bell

Bell.Letcher. Perry

Perry

Plke. Letcher

Laurel
Laurel

Shopping Centers  Breathitt. Clay. Knox Laurel Letcher. Pike, Perry
Numerous other Small Businesses In East Kentucky




Air Quality

Coal is being burned more cleanly today than ever before.
Air pollution from coal is decreasing, while coal use is increasing.

The major source of air pollution from coal is electric
utility plants, because they are the major users of coal.

Electric utilities are using less polluting coal and their
use of pollution control equipment has increased dra-
matically.

The pollution most often associated with coal has historically been smoke and
soot - called particulates. Virtually all power plants have now installed pollution
control equipment which captures over 99% of the smoke and soot. Sulfur
dioxide is also of concern as one of the several causes of acid rain.

Coal Use and Sulfur Dioxide Emissions from Electric Utility Plants

Coal-fired power plants in the 8% 20
U.S. have reduced their sulfur
dioxide emission rate (the
amount of pollution produced
for each ton of coal burned) by
55% since 1977.

® U S sulfur dioxide emis- :
sions have decreased by 28%
since 1977, even though
power plants increased their
coal use by 61%.
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® In Kentucky, sulfur dioxide
emissions have been reduced
by 54% since 1976.
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These achievements are the result of using lower sulfur coal and using
pollution control equipment, like scrubbers. The use of flue gas desulfurization
equipment (FGD or scrubbers) has increased dramatically. Kentucky is
second in the nation in installed scrubber capacity. Utilities in Kentucky have
scrubbers on 42% of their coal-fired generating capacity, compared to the
national average of 22%.

Increased Use of Flue Gas Desulfurization (scrubbers) in the
U.S. and Kentucky

FGD
e us. (Megawatts*)

Year US KY
1989 68.846 5.882
1990 70.089 6625
78 82 86 90 1991 70329 6,625

*Nameplate capacity

Megawatts of Installed FGD

U.S. DOE EIA, Electric

717273747576 77 78 79 80 81 82 83 84 85 86 87 88 89 90 Bower ARG Boonn

Year
Please take note of the source change from the historical sources listed below to current sources

@ Every new coal-fired power plant is required to install pollution control
equipment which captures over 99% of the particulates (smoke and soot) and
between 70% and 95% of the sulfur (depending on the sulfur in the coal)

Sources: National Acid Precipitation Assessment Program. Acid Deposition: State of Science and
Technology, Summary Report. 1991 and Interim Assessment. 1987: Oak Ridge National Laboratory
Utllity FGD Survey. 1991; Argonne National Laboratory. Current Emission Trends (ANL/EAIS/
TM-25): Kentucky Divislon of Alr Pollution Control: U.S. DOE - EIA. Electric Power Annual. 89 -91




Clean Coal Technology

Coal use in the future will be even cleaner.
With coal being burned more cleanly today than ever before, can future coal
use be even cleaner? YES! Through clean coal technology.

What is clean coal technology and how does energy efficiency and clean coal
use relate? Lets look at electricity as an example:

Resource

In the
past we:

o008v

used
> 5-lumps
of coal

Today we:

sds
use

3-lumps
of coal

Tomorrow we:

(]

will use
< 2-lumps
of coal

c ~, SO2
$O2 3
' s02
released
100% of So,
from 5-lumps

. ‘so2 -

SO »
L5
release
50% of So,
from 3-lumps

~
A

SO

will release
2%-5% of So,
from <2-lumps

made
1-lump’s worth
of electricity

1

make
1-lump’s worth
of electricity

T

will make
1-lump’s worth

enjoyed
1-measure
of light

Wy

are enjoying
2-measures
of light

AN

will enjoy
> 3-measures
of light

of electricity

® It becomes apparent that the order of magnitude from past coal burning
efficiencies compared to the future “efficient lighting” is great. The
technology improvement potential results in overall environmental benefits
and resources saved. Why is this multiplier effect not already more
noticeable? Because there are more of us demanding more measures of light
each day.

® How can the goal of environmentally cleaner coal use and greater energy
efficiency both be obtained?.. through clean coal technology. Advancing
one at the expense of the other (as has sometimes happened in the past) is
a failure of both.

Advanced coal technologies address both goals of efficiency and reduced
emissions into the environment in a combination of the following processes:
-- Pre-combustion Cleaning.
-- Combustion.
-- Post Combustion.
-- Conversion.
—- Industrial Clean Coal Technologies.

U.S. DOE - Clean Coal Technology Program

® The U S has embarked on an unprecedented Clean Coal Technology Pro-
gram. Under this program about $2.4 billion of federal funds and $4.5 billion
in private sector funds have been committed to 46 demonstration projects
(65% of this by industries and state governments). There are three sites in
Kentucky (2-McCracken Co., 1-Marshall Co.) participating in the federal
clean coal technology program.

® Jointefforts by industry and governments are developing and demonstrat-
ing Clean Coal Technologies that will use coal with less emissions and greater
sfficiency. Some of these technologies are expected to reduce sulfur dioxide
>missions by more than 99%, reduce nitrogen oxide emissions by 95%, and
\crease the amount of electricity that can be generated per ton of coal.




Coal Combustion By-Products

Coal utilization by-products have along, useful history. Some of the major by -
products produced by today’s coal-fired power plants are scrubber gypsum,
fluidized bed material, bottom ash, and fly ash. The following are just a few
of the many current uses for coal-burning electric generation plant by-prod-
ucts in Kentucky:.

Scrubber Gypsum Use:
Highway by-pass in Webster County.

Fluidized Bed Combustion Bed Material Use:
Service roads in McCracken Co.

Bottom Ash Use: Farm lanes, driveways, and road
shoulder maintenance on the Pennyrile and Green
River Parkways. Sand blasting materials and asphalt
shingle aggregate factory in Muhlenberg County.

New Product Development

There are also several new innovative uses of coal-
burning electric utility plant waste currently in various
stages of development. Some of the more widely
publicized ones are: Autoclaved Cellular Concrete
used as a lightweight, strong, fire resistant concrete
that can be hammered and sawed similar to wood.

Metal filler used with aluminum for a strong, light material with greater wear
resistance for use in car parts. Ceramic filler for protective coating systems
such as ceramic cookware. Paint filler for protective paint coating systems.
Fly ash cenospheres are strong, hard, inert thin walled spheres. Their ultralight
weight makes them ideal for use in golf balls, bowling balls, tennis rackets,
screw driver handles, fiberglass in cars, charcoal, etc.

Coal Cofhbustion Materials:
«...not a waste product but a product being wasted ”

Coal William H. Kennoy, Director Tennessee Valley Authority
Marketing

® Coal combustion material beneficial reuse and proper disposal of unused
combustion materials are becoming integral parts of marketing Kentucky coal.
Kentucky coal was shipped to electric utilities in 22 states during 1992 (15%
of the U. S total).

® The 6 to 7 million tons of estimated coal combustion materials generated
within Kentucky does not include the coal combustion materials generated
from Kentucky coal used outside Kentucky in the other 22 states.

1991 U. S. Coal Combustion By-product Production and Con-
sumption (million tons)

Existing Consumption:
Cement and conctrete products
Structural fills
Road base/Subbase
Mineral filler In asphalt
Snow and Ice control
Blasting grit/Roofing granules
Grauting
Coal mining applications
Wallboard
Source: Ametican Coal Ash Assoclatlon. Inc Waste stabllization/Other

Con
Production sumption  “%used
Fly Ash 912 132 25 8%
Bottom Ash 183 50 37.4%
Boilel’ Slag 6.1 36 59.2%
Subtotal 70.7 218 30 8%

FGD Materlal 18.1 0.4 1.9%
Total 88.8 Ze e 25 0%

Disposal of excess coal combustion materials

Coal combustion materials that are not recycled (beneficial reuse) are being
disposed of in Kentucky as high volume - low hazard special waste. Electric
utility plants use existing ash ponds (lagoons) and stabilized landfills for on-
site disposal, and for off-site disposal, special waste landfills such as, mono-
fills or co-disposal (minesite haulback) are used.

Sources: American Coal Ash Assoclation. Inc.; UK- Center for Applied Energy Research
Electric Power Research Institute. American Electric Power. Tennessee Valley Authority




AML Reclamation

Abandoned Mine Land (AML) Reclamation

The Federal Surface Mining Control and Reclamation Act of 1977 establishes
authority for the AML Fund. Contributions to this fund are made by each mining
company at the rate of $0.35 per ton for surface mined coal and $0.15 per ton
for deep-mined coal. These funds are used to reclaim pre-law (1977) and haz-
ardous interim program (1977-1982) sites left abandoned, unreclaimed, or in-
sufficiently reclaimed.

® The Kentucky coal industry has contributed $544.4 million to the
Abandoned Mine Land (AML) Reclamation Fund since 1977.

® 50% of the total KY AML fees go directly to the state share account.
However, $58 million is unallocated due to the federal appropriation process
(see the Kentucky State Share Balance column of the table below).

Abandoned Mine Land (AML) Reclamation Fund

Fiscal Kentucky Kentucky KY State Share KY State Share
Year Collection State Share* Allocation Balance

1978 $29.966.438 $14.981.014 &0 $14,981,014
1979 33,702,502 16,848 579 8 s 31,829,504
1980 35,028.033 17.510.931 (0t 49,340,525
1981 35,819,239 17.906.720 (% 67.247.245
1982 36,688.637 18,290.813 15.893.953 69.644,105
1983 31,136,314 15,564,205 28.547.738 56,660,573
1984 37.757.638 18.872.676 30.717.141 44,816,108
1985 34,614,559 17.299.511 30.730.933 31,384,685
1986 34514743 17.249.466 16.993.952 31,640,199
1987 35,228,098 17.609.447 12.539.885 36,709,761
1988 26,339,994 13.168.400 12.412.279 37,465,882
1989 35,387,170 17.422.508 16.393.455 38,494,938
1990 38,439,852 19.414.611 14.634.933 43,274,614
1991 37,041,434 18.447.844 13,923.680 47.798.777
1992 355695377 17,822,309 10.675.702 54,945,384
1993 %% 27,228,454 13.218.399 10.195.176 57,968,607

Totals $544,388.482 $271.627.434 $213.658.827 $57.968.607

* |ncludes reclamation fees. Interest and audit adjustments, and will not equal exactly 50%
** Does not Include Federal Cooperative Agreement Grants managed by Kentucky for OSM
*** Collection data through June 30. 1993.

AML Reclamation Accomplishments in Kentucky to Date
Kentucky AML Projects Federal AML Projects

420 Multi-site State AML Projects. 679 Multi-site AML Projects

$255 million in expenditures. $87 9 million in expenditures.

13,500 acres reclaimed 5,080 acres reclaimed.

84 projects in the design phase Federal AML Projects include the Rural
(+ various projects in the bid Abandoned Mine Program (RAMP),
process). Emergency, and Non-Emergency.

® 1,100 multi-site AML projects have been undertaken in Kentucky by both
the state of Kentucky and federal programs from 1978 - 1992 reclaiming over
18,580 acres and expending $343 million in AML reclamation funds.

Some accomplishments to date of the state’s AML Projects in Kentucky are:
29 water line projects - $34 million 1,725 mine portal closures.
Over 17,064 feet of highwall eliminated. 107 vertical shafts sealed.
Qver 100 hazardous structures remaved. 47 miles of stream restoration.
Over 1,400 multi-site landsiide projects 23 mine fires controlled.
stabilized.

%Today's coal industry in Kentucky is reclaiming the land to uses as good
or better than before mining, and through contributions to the AML fund, is
also helping to restore lands mined prior to today’s reclamation standards.
Sources: Natural Resources and Environmental Protection Cabinet. Division of Abandoned Lands
U.S. Office of Surface Mining (OSM): U S. Department of Agriculture. RAMP.




Coal Origin and Properties

U

Decaying Vegetation
Peat
Seat Earth

It is generally accepted
that coal originated from
plant debris including
ferns, trees, bark, leaves,
and seeds that accumu-
lated and settled in
swamps.

® This unconsolidated
accumulation of plant re-
mains is called peat. Peatis

Siltstone
Silty Shale

Consolidated Peat
Seat Earth
Sandstone

being formed today in
marshes and bogs.

) Layers of peat, covered
by sediment receiving heat

Shale
Lignite
Seat Earth 5= 75T

and pressure from the sub-
sidence of the swamps,

Sandstone =

went through a metamor-

Shale
Coal Seam

phic process called coalifi-
cation to form coal.

® The metamorphic process is thought to have occurred in several stages
over millions of years. The conditions of the metamorphic process and the
swamps and bogs greatly affect the formation of the coal.

® Several factors which greatly affected the content, makeup, quality, and
rank of the coal were:

Temperature Fresh water/sea water
Pressure Swamp acidity

Time Types of plant debris
Layering process Types of sediment cover

® Coal first formed from peat has a high moisture content and a relatively
low heating value.

Coal Rank

Coal usually is divided into two main classes — anthracite (hard coal) and bitu-
minous (soft coal). When anthracite was formed, it was squeezed under great-
er pressure than was bituminous. As a result anthracite contains the highest
percentage of carbon and the lowest percentage of moisture. Anthracite
makes up only a small part of the world’s supply of coal. About half of the
world's coal reserve is bituminous coal. (See U.S. Coal Reserves map). Re-
maining coal reserves are even softer (lignite and sub-bituminous).

@ Moisture decreases, rank in-
creases.

Vegetation

Peat

v

Lignitic coal

Moisture

- - - - - -

Sub-bltuminous coal

Bltuminous coal

Y

Anthracitic coal

@ Rank increases, fixed carbon
increases.

@ Rank increases, volatile matter
decreases.

® Rank increases, heating value
increases. (optimum Btu at low-
volatile bituminous)




Coal Properties-Improvements

' Proximate analysis deter-
Proximate mines (on an as-received
Analysis basis)

-Moisture content

-Volatile matter (gases re-
leased when coal is heated).

-Fixed carbon (solid fuel left
after the volatile matter is
driven off).

-Ash (impurities consisting
Moisture ~ of silica, iron, alumina, and
' other incombustible matter).

Volatile
Matter

Ultimate

Analysis W Ultimate analysis deter-

mines the amount of car-
Hydrasen bon, hydrogen, oxygen, ni-
trogen, and sulfur.

Oxygen
® Heating value is deter-
mined in terms of BTU both
, on an as-received basis (in-
| Two different types of analyses of bituminous coal. cluding moisture) and on a
dry basis.

Source' U.S. DOE - Energy Information Administration. Coal Data: A Reference, 1989

Nitrogen
Sulfur Ash

Improving the Properties of Mined Coal

Kentucky coal is improved by the partial removal of the impurities sulfur and
ash. The cleaning process to remove impurities from the coal is often called
beneficiation, coal preparation, or coal washing.

®n general, coal cleaning is accomplished by sep-
arating and removing inorganic impurities from or-
ganic coal particles. The inorganic ash impurities are
predominantly more dense than the coal particles.
This property is generally the basis for separating the
coal particles from the ash impurities.

® Kentucky has 70,000 tons per hour of coal preparation design capacity at
approximately 130 coal preparation plants (101 in Eastern Kentucky and 29
n Western Kentucky).

Each coal seam has a different washability characteristic. The range of im-
vement to a particular seam by mechanical washing varies from plant to
plant and location to location.

® n Western Kentucky, the sulfur (inorganic sulfur) and ash are the two main

npurities removed. Considering the 7 principal mined seamsin W. Ky., 0.5%

2.5% can be subtracted from the average sulfur content and 9% to 13%
can be subtracted from the ash content after the coal washing process.

@ In Eastern Kentucky, coals with very high ash contents are washed. High
ash content results from seam impurities, splits or partings in the seam, or ash
accumulating mining methods. In these seams the ash is the main impurity
emoved, 10% to 15% can be subtracted from the ash content after the coal
washing process and with only a slight reduction in the sulfur content.

ce: Kentucky Coal Marketing and Export Counclil's Kentucky Coal Marketing Information System




U.S. Comparisons

U.S. Coal Fields and Coal Producing Areas

”(fj w Int“grlor 1
| Reglon

Lignite

Subbituminous Coal

Medium and High-Voiatile
Bituminous Coal

Low-Volatile Bituminous Coal

Anthracite and Semianthracite

Source: Developed from the U.S. Geological Survey

Average Quality of Coal Produced for Power

Plants by Selected Producing States, 1992

Btu/lb

13.000

6,000
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TN. PA
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% Ash
0

IN
ND. IL
TN. VA

E. KY

W. KY, WV
OH

PA

Source: Energy Information Adminstration, Cost and
Quality of Fuels for Electric Utility Plants. 1992

Average* Coalbed
Thickness Mined
In 1987

Feet
WY —|70
—160

MT —|40
AK

CA

ND

VA. W. KY,
PA. E. KY

IN. Al

OH, TN~
MO

KS <25
* Weighted average
Source' Energy Informa-

tion Administration, Coal
Data: A Reference. 1889




U.S. Resources

Eastern Kentucky Low-sulfur Coal

The U.S. Department of Energy estimates that over 45% of Eastern Kentucky's
Demonstrated Reserve Base (DRB) would meet a 1.2 pounds of sulfur dioxide
per million Btu emissions limit (Low Sulfur), and that 48% would meet a 3.34
Ib/mmBtu emissions limit (Medium Sulfur).

Summary Sulfur Content Categories*

Eastern Kentucky's DRB

45% Low Sultur

Converting
“Percent Sulfur” to
“Ib 8O, per millioh Btu
Ib/mmBtu =
%S x 19,500
Btu/lb of coal

)]
o

S
(@]

48% Med. Sulfur

5]
(]

n
o

Examples

o

% Sulfur Dioxide Range

E2

o

| 7% High Sulfur

B

iy

<08 082-12 122-166168-334 336-50 >5.0

for 12,500 Btu coal:
% Sulfur Ib/mmBtu

10%
09%

High Sulfur 0.8%

Medium Sulfur 0.7%

Low Sulfur

Sulfur Dioxide Emission Category (Ib SO, / mmBtu)

* EIA uses six sulfur content ranges For general discussion and summary data, however, those six
ranges are combined Into three qualitative ratings of low. medium. and high-sulfur content

Sources: U.S. DOE - EIA, U. S. Coal Reserves: An Update by Heat and Sulfur Content, Feb 1993.

1992 U.S. Demonstrated Coal Reserve Base* (millions of tons)

The U.S. Demonstrated Coal Reserve Base is an estimate of the tonnage that
can be economically mined with today's technology.*

Coal Producing Sub

Reglon and State Anthracite  Bltuminous bituminous Lignite Total**

92.1% 106,799.6
77.0% : 47176
100 0% 36
100.0% . 8.600.8*
Maryland 100.0% ; 7441
North Carolina 100.0% : o 10.7
Ohlo 100 0% 23.8454
Pennsylvania 75.1% 29.071.2

nessee . : ek 100.0% . ... ; ; 841.5
/irginla i E 6 94.9% . . 2.466.5
West Virginia 100.0%

Appalachian Total ... 6.9%

Alab

Kentucky, Eastern

Interior Total 89.6%
Arkansas 68.9%
lInols 100.0%
diana 100.0%
100.0%
100 0%
100.0%

100.0%

Mict 100.0%

100.0%

Missourl
0] 100.0%

Oklahoma
Texas

Western Total : 10.2%
Alaska . . ’ k 11.4%
Arlzona 100.0%
52.2%

100.0%

1.2%

43 6%

Oregon
South Dakota

100.0%

<0.1%
77.9%

tucky coal resource values are considered by some to be too high of a value; while the
tern Kentucky “Demonstrated Coal Reserve Base" value Is openly rejected by many others
as belng too low
Millions of tons

ce: US DOE - Energy Information Administration. Coal Production. 1992




Resources

Western Kentucky Coal Field

The Western Kentucky coal field covers 6,400 square miles and contains over
36 billion tons of remaining resources. (Part of this cannot be mined economi-
cally using today’s technology.)

Remaining Resources

Billions of Tons
> 5 Billion Tons
3-5 Billion Tons
[ ] 1-3Billion Tons
[[] <1 Billion Tons

CHRSTIAN  TODD
® There are 35 named coal beds, of which 7 principal coal beds contain
about 94% of the resources in Western Kentucky.

® Over 4.5 billion tons of coal have been mined or lost due to mining, amount-
ing to only about 11% of total Western Kentucky coal resources.

Unmined mineral taxes contributed $10.2 million to state (23%) and
local (77 %) revenues during 1990 and will continue to be paid yearly.

Eastern Kentucky Coal Field

The Eastern Kentucky coal field covers 10,500 square miles and contains ap-
proximately 54.6 billion tons of remaining resources. (Part of this cannot be
mined economically using today's technology.)

Remaining Resources

Billions of Tons
> 5 Billion Tons
.| 3-5 Billion Tons
L] 1-3 Bilion Tons
L]

< 1 Billion Tons

@ There are more than 80 named coal beds in the Eastern Kentucky coal field
which covers parts of 37 counties.

) Approximately 9.5 billion tons of coal have been mined or lost due to min-
ing, amounting to only about 15% of total Eastern Kentucky coal resources.

Source: Updated from Brant and Other. Coal Resource Serles. 1980-1983.
Kentucky Revenue Cabinet, Mineral Valuation Section,




e estimates for Western and Eastern Kentucky were 41 and

illion tons respectively. The resources currently remaining after 200 years

of mining are estimated to be 36.5 billion ions in Western Kentucky and 54.6

billion tons in Eastern Kentucky. As shown in the tables below, assumptions

on the percentage available for development reduce this value even further.

These values and percentages available for development are now carefully

being determined. However, they will be a much debated subject for several

more years to come. The table also calculates some values for years of

remaining production at current levels of production, at given percentage
availabilities, and at current levels of recovery technology.

Part of these resources cannot be mined using today’s technology, and
should be used mainly as original resource/mined and lost estimates. Some
qguadrangle areas have been estimated to have only 40% of the “remaining
estimated original resource” available for development due to land-use
restrictions, geological conditions, and the limitations of today’s

technologies. Other quadrangle areas, however, average 60% or more
availability for development. Thus, the “Assumed Percentage” portion of the
table is useful for estimating resources remaining and available for
development in a given county.

Estimated
Resources Lost
Due to Mining

Estimated
Remaining

Estimated
Original Mined

Assumed Percentage of Remaining Original Resource Available for Development

Western Kentucky Coal Resources Current
Year

Production

Resource 1790-1992 1790-1992
County (mm tons) (mm tons) (mm tons)

Resource 80%
{mm tons) mm Tons/Yrs *

70% 60% 50% 40% 1992
mm Tons/Yis * mm Tons/Yrs * mm Tons/Yrs * mm Tons/Yrs * (mm tons)

Butler 413 69 29 65 2955
Daviess 1330 32 53 41 5341
Henderson 6.852 78 44 96 44 96
Hopkins 8.814 80 682.29 682.29
MclLean 3.576 41 14.80 14 .80
Muhlenberg 4.723.84 706 48 70€ 48
Ohio 1.824 55 249 37 249.37
Union 6.506.98 265 21 265 21
Webster 65,322 05 199.27 199.27
Other** 62308 2150 21.50

354.59 284/ >200
1. 223 60 978/ =200
6.762.86 5410/ > 200
7.450.22 5960/ >200
3.546.81 2837/ >200
3.310.88 2648/ >200
132581 1.061/ >200
5976 56 4.781/ >200
5.924 41 4.740/ 197

580.08 464/ >200

248/ >200 213/ >200 177/ =200 142/ =200 08
856/ >200 734/ >200 612/ >200 489/ >200 1.64
4.784/ >200 4.067/ >200 3.381/ >200 2705 >200 567
5216/ > 200 4,470/ >200 3.725/ >200 2980/ >200 9.07
2483/ >200 2,128/ >200 1773/ =200 1419/ >200 .20
2318/ >200 1.987/ =200 1.658/ =200 1.324/ >200 3.78
928/ >200 795/ > 200 663/ 174 530/ 139 298
4.184/ >200 3.586/ >200 2988/ 199 2280 1Eg 771
4147/ 173 3566/ 148 2360 128 2.370/ 99 1258
406/ > 200 348/ > 200 290/ 188 232 134 1.40

WKY Totals 40.989.30 2.266.84 2.266.84 36.455.62 29165/ >200

25 519/ >200 21.873/ >200 18.228 >200 14..582/ >200 43.10

* The years remaining are calculated based on 1992 production (county's 1992 underground production (x) times a mined and lost factor of 2 plus a county's 1992 surface production (x) times a mined and
lost factor of 1. 15 equals (= ) the counties 1992 mined and lost value. divided into the assumed percentage (%) recovery columns value in tons equals (=) estimated years of production remaining at current

levels of production)

* * “Other” includes Breckenridge. Caldwell. Christian. Crittenden. Edmonson. Grayson. Hancock. and Warren Counties
Source: Smith and Brant (1980). “Mined and Lost™ and “Remaining Resources” updated by the Kentucky Coal Marketing and Export Council from the Kentucky Dept. of Mines and Minerals Annual Reports.
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Cont. from pg. 41. e Eastern Kentucky Coal Resources Clrent
Estimated Resources Lost Estimated Assumed Percentage of Remaining Original Resource Available for Development Year
Original Mined Due to Mining Remaining - J g Orig - = Production
Resource 1790-1992 1790-1992 Resource 80% 70% 60% 50% 40% 1992
County {mm tons) {mm tons) (mm tons) {mm tons) mm Tons/Yrs. * mm Tons/Yrs * mm Tons/ Yrs. * mm Tons/Yrs * mm Tons/Yrs * {mm tons)

Bell 3.194.70 250.38 250.38 2.693.94 21585/ >200 1.886/ =200 1.616/ >200 1.347/ 187 1078/ 180 410
Boyd 630.68 19.93 19.93 590.82 473/ > 200 414/ >200 354/ >200 295/ >200 236/ >200 000
Breathitt 4.112.20 164.13 164.13 3.783.94 3.027/ >200 2.649/ >200 2.270/ >200 1.892/ >200 1.514/ >200 4.33
Carter 501.96 18.60 18.60 464.76 372/ >200 325/ >200 279/ >200 232/ >200 186/ >200 0.01
Clay 1.586 11 58.50 58.50 1.419.11 1.135/ >200 993/ >200 8561/ >200 710/ > 200 568/ >200 1.36
Elliott 316.32 9.83 9.83 296.66 237/ >200 208/ >200 178/ =200 148/ > 200 119/ >200 0.01
Floyd 4.168.08 396.97 396.97 3.374.14 2.699/ >200 2362/ >200 2024/ 178 1687/ 144 1860/ 118 7.24
Greenup 204.87 10.19 10.19 184..49 148/ 135 128/ 117 111 101 92/ &4 74/ 67 0.96
Harlan 7.881 12 784.40 784.40 6312 32 5050/ >200 4419/ 190 3787/ 163 3186/ 136 2525/ 108 1251
Jackson 37587 10.98 10.98 35391 283/ > 200 248/ >200 212/ >200 177/ =200 142/ =200 0.08
Johnson 1.419.44 81.41 81.41 1.256 62 1,006/ 199 880/ 174 754/ 149 628/ 124 508/ 100 326
Knott 4.385.10 194.03 194.03 3.997.04 3.198/ > 200 2798/ 190 2488/ 163 1999 138 ®1.509/ 109 851
Knox 1.381 .93 67.74 67.74 1.246.45 997/ >200 873/ >200 748/ >200 623/ >200 499/ >200 115
Laurel 408.04 35 33 36 38 337.38 270/ >200 236/ >200 202/ >200 169/ > 200 135/ >200 0.02
Lawrence 2.024.68 19.37 19.37 1.985.94 1.589/ >200 1.390/ >200 1.192/ >200 993/ > 200 794/ >200 0.03
Lee 363.98 8.33 8.33 347.32 278/ >200 243/ =200 208/ >200 174/ >200 1389/ >200 0.21
Leslie 3.654.65 169.21 169.21 3216.28 2573/ 164 2251/ 144 1930/ 128 1.608/ 103 1.286/ 82 857
Letcher 3.692.80 447.33 447.33 2.798.14 22389/ 62 1959/ 54 1679/ 46 13989 49 1118 ol 1973
McCreary 444.97 5521 85 21 334.55 268/ >200 234/ >200 201/ >200 167/ >200 134/ >200 0.06
Magoffin 1.969.10 50.15 50.15 1.868.80 1.495/ >200 1.308/ >200 1.121/ >200 934/ =200 748/ >200 0.88
Martin 3.319.97 250.08 250.08 2.801.81 2241 1Y 1861/ 102 1681/ 88 1401, 73 1121 58 1145
Morgan 849.40 15.06 15.06 819.28 655/ >200 573/ >200 492/ >200 410/ > 200 328/ >200 002
Owsley 574.14 8.85 8.85 556.44 445/ > 200 390/ >200 334/ >200 278/ >200 223/ >200 0.34
Perry 3.596.70 448.34 448.34 2.700.02 2160/ 112 1,890/ o8 1620/ 84 1950 0 1.080/ 56 13.29
Pike 11.381.70 1.016.69 1.016.69 9.358.32 7,487/ 136 6851 119 5615/ 102 4679/ 85 3743/ 68 30.91
Whitley 987.44 84.03 84.03 819.38 656/ >200 574/ >200 492/ 186 410/ 1585 328/ 124 162
Wolfe 443.92 6.03 6.03 431.86 345/ >200 302/ >200 259/ >200 216/ >200 173/ >200 0.56
Other** 334.89 33.09 33.09 268.71 215/ >200 188/ >200 161/ >200 134/ >200 108/ =200 <0.01

$991N0SaYy

EKY Totals 64.064.76 4.723.19 472319 54.618.38 43.695/ 196 38238, 1712 S2771] 147 27,3009 123 21.848/ 98 131.21

* The years remaining are calculated based on 1992 production (county's 1992 underground production (x) times a mined and lost factor of 2 plus a county’s 1992 surface production (x) times a mined and
lost factor of 1. 15 equals (=) the counties 1992 mined and lost value. divided into the assumed percentage (%) recovery columns value in tons equals (=) estimated years of production remaining at current
levels of production)

* * “Other” includes Clinton. Pulaski. Rockcastle, and Wayne Counties.

Source: Smith and Brant (1980). “Mined and Lost™ and “Remaining Resources” updated by the Kentucky Coal Marketing and Export Council from the Kentucky Dept. of Mines and Minerals Annual Reports




i Energy Equivalents/Conversions

One Btu equals approximately:
1 blue-tip kitchen match

One million Btu equals approximately:
90 pounds of US. coal
120 pounds of oven-dried hardwood
8 gallons of motor gasoline or the amount It took In 1987 to move
the average passenger car in the United States about 154 miles
10 therms of dry natural gas
11 gallons of propane

One million Btu of fossil fuels burned at electric utllities can generate about 100 kllowatt-hours
of electricity, while about 300 kilowatt-hours of electricity generated at electric utllities can pro-
duce about 1 million Btu of heat

One short ton of coal equals approximately: Converting “Percent Sulfur” to
106 days of coal consumption per person (U.S. - 1988) “Ib SO, per million Btu™:
3.8 barrels of crude oll
21 thousand cubic feet of dry natural gas
6.500 kilowatt--hours of electricity consumed

2%SX18.500 - 1b/mmBtu
Btu/Ib of coal

Examples for 12,500 Btu coal:
% Sulfur Ib/mmBtu

One thousand kilowatt-hours (kwh) of electricity ecuals
approximately:

35 days of electricity use per person (U.S. - 1988) 1.0% 1.56

0.59 barrels of crude oll (although it takes about 0.9% 1.40

1.8 barrels of oll to produce 1.000 kwh) 0.8% 125

0.15 short tons (or 310 pounds) of coal (although It takes 0.7% 1.09

about 0.47 short tons to produce 1.000 kwh) : i

3.300 cubic feet of dry natural gas (although it takes

about 10,000 cublc feet to produce 1.000 kwh)

Source:; U.S. DOE - Energy Information Administration, Energy Facts. 1988

Tons Per Acre -inch
Total Tons = Acres x Inches x 135 tons per acre-inch
(acres of coal) x (helght of coal) x (density of coal)

Handy Calorific Value Conversion* for Coal

keal/ kg Btu/lb kcal/kg mj/kg Btu/lb Btu/Ib kcal/kg

7500-1-13500 13500-1-7500
7403 3 13227

13050 al b
7264 30 12897 H0a=teee

-12600
6925 29 12487 12500-1-6944

12150
6686 28 12037 12000-4-6667

gl p4a8 27 11607
11500- | -6389

it 209 26 11177
11000-1-6111

T 5070 25 {0748
10500-1-5833

10350 5731 24 10318

10000-{-5556
-9900 5402 23 oass

9450 e S S 9500--5278

21

5000---9000 5015 9028 9000---5000

* Conversion chart alignment Is approximate and values are rounded to the nearest whole number

Btu/lb  British thermal units per pound For more precise conversion between units
|/kg  Megajoules (a unit of work) per kilogram. | kcal/kg = 238.8 x m|/kg
kcal/kg  Kilocalorle per kilogram Btu/Ib = 1.800 x kcal/kg = 429.9 x m|/kg

ce' Developed from source ideas by BP Coal Limited. Coal Handbooks




Coal’s Future

Your Future with Coal
Will you be driving a coal powered electric car in the 21st
century? Will you microwave your clothes dry?Will your
purify your drinking water with electricity? Did you
know?....that future coal combustion by-products are
here now!

Cenospheres are a specific type of coal combustion fly ash - they are the
floating materials skimmed from fly ash ponds, dried, and sorted by micron
size. Cenospheres are strong, hard, inert, thin-walled hollow spheres. Their
flowability, ultralight weight and strength provide specific advantages in aero-
space and plastics industry applications.

A fly ash filler in the core provides alow-cost, light-
er weight charcoal.

Fly ash can replace talc as a mineral in the pro-
duction of paint.

Fly ash is a lightweight, low-cost filler in the ma-
trix of some tennis rackets.

Fly ash is a low-cost mineral filler replacing expen-
sive resins and calcium carbonate in plastics.

Fly ash can reduce cost while increasing perform-
ance and reliability of brake linings

- Used as a less-expensive filler in ball cores,
e

: i tapfin fly ash plays an important role in golf.
vty PR T
:{HulW.ul

i ':‘".1 i

The versatility of fly ash is demonstrated by its use
as afiller in the backing of linoleum floor covering.

Fly ash binder reduces costly resins loading in a
thermosetting plastic bowling ball.

Thermosetting plastics such as screw driver handles
incorporate fly ash as a filler

e L] Fly ash combined with asphalt is used for coating on
%}Q‘L‘Qi underground steel and aluminum surfaces.

Source: Repiints from Ametican Electric Power s Coal Ash elp o Mold The Future
I ) ) e Future.

Coal Teaching Materials, Américan Coal Forerdation
1130 Seventeenth St. N.W. - Suite 220
Washington, DC 20036, (202) 466-8630

Help the teachers at your school obtain coal education classroom materials. |




Information Assistance

Kentucky Coal Marketing and Export Council
Cabinet for Economic Development

(502) 564-2562

Kentucky Coal Association

(606) 233-4743

Kentucky coal data, information, and referral assistance to government,
private organizations, and individuals are available from the following:

Kentucky Coal Marketing and Export Council

500 Mero St., 2100 Capital Plaza Tower

Frankfort, Kentucky 40601

William H. Bowker
J. Dan Guffey, P.E., P.L.S.

Thomas E. Hughes

Eastern Ky. Coal Representative
Cabinet for Economic Development
Mines and Minerals Building

101 Quail Walk

Pikeville, Kentucky 41501

(606) 432-5410

Phone: (502) 564-2562
Fax:  (502) 564-8073

Executive Director
Coal Development Projects

Dennis McCully

Western Ky. Coal Representative
Cabinet for Economic Development
State Office Building

625 Hospital Drive

Madisonville, Kentucky 42431

(502) 825-6543

Kentucky Coal Association
340 South Broadway
Lexington, Kentucky 40508

1994 Officers

Robert Anderson, Jr.
Talmadge Mosley
Keith Dyke

Mike Musulin, 11
Bill K. Caylor

Phone: (606) 233-4743
Fax: (606) 233-4745

Chairman

Vice Chairman
Secretary
President

Vice President

Ordering Information

Kentucky Cabinet for Economic Development
Maps and Publications
133 Holmes Street
Frankfort, Kentucky 40601
Phone: (502) 564-4715

Kentucky Geological Survey
University of Kentucky - Publication Section
228 Mining and Minerals Resource Bldg.
Lexington, Kentucky 40506-0107
Phone: (606) 257-3896

e v p——
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