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"' I 

EXECUTIVE SUMMARY 

This report is a compilation of data and forecasts resulting from an 

analysis of the coal market and the factors influencing supply and demand. 
The analyses performed for the forecasts were made on an end-use-sector 
basis. The sectors analyzed are electric utility, industry demand for 
steam coal, industry demand for metallurgical coal, residential/ 

/ 

commercial, coal demand for synfuel. production, and exports. 

The purpose of the report is to provide coal production and 

consumption forecasts that can be used to perform detailed, railroad 

company-specific coal transportation analyses. To make the data applicable 
for the subsequent transportation analyses, the forecasts have been made 

for each end-use sector on a regional basis. The supply regions are: 
Appalachia, East Interior, West Interior and Gulf, Northern Great Plains, 

and Mountain. The demand regions are the same as the nine Census Bureau 
regions. These regions are shown in Figures 1 and 2 in the Appendix. 

Coal production and consumption in the United States are projected to 
increase dramatically in the n'ext 20 years. This ·will occur due to 

increasing requirements for energy in the United States and the 

unavailability of other sources of energy to supply a substantial portion 

of this increase.. Historically, oil and natural gas have supplied most of 
the increase in energy demand (see Figure 1), but it appears that world 

production of oil is becoming resource-limited. New finds of oil and gas 
are not keeping up with the increasing demand. Other sources of energy, 

such as nuclear, hydropower, geothermal, solar, etc., are not expected to 
be able to supply a major portjon of the incremental energy demands within 

the time frame of this study (1980-2000). Coal comprises 85 percent of the 
u.S. recoverable fossil energy reserves and could be mined to supply the 

increasing energy demands of the U.S. 

Oil competes with coal as a major source of energy. Enhanced coal 

utilization is considered to be one of the ways of mitigating the current 

energy/oil crisis. Because of this, three scenarios were constructed to 
test the effect of changes in the availability of oil. The baseline 

scenario has been constructed to be the "most 1 i kely scenario." In this 
scenario, it is assumed that oil will continue to be available from the 

1 



75 

70 

60 

60 

50 

N 

40 

30 

20 

10 

1/79 1/80 1/81 1/82 l/85 1/90 1/95 

Figur~ 1. World Oil Price Projection- Baseline Scenario 
(well head price- 1980 dollars per barrel) 

74.09 High Oil 
Price Case 

1/2000 

Low Oi 1 
Price Case 



i! 
m 

·C 

§ 
-a .. 
;, 
0 

current oil exporting countries at ever increasing real cost. Two cost 
levels are assumed to show the effect of different prices of world oil (see 
Figure 2). 
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Ffgure 2. Consumption of Energy by Type 

The low oil cost case is similar to the prices used in the DOE Energy 
Information Administration 1979 Annual Report to Congress for its middle 
world oil price scenario. Most of the analysis for the baseline scenario 
is p~rformed for the low oil price case and the sensitivity of the forecast 
to the high oil price case is analyzed. 

Table 1 shows a comparison of the results of the baseline scenario 
with other forecasts. The baseline scenario forecast of total coal 

consumption is at the high end of the range of the other forecasts. 
However, the range of all of the forecasts in any one year is less than 20 

percent. The synfuel and industrial end-use sector forecasts appear to be 
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Table 1. Compari sc.n· of Forecasts of U.S. coal Production 
(mi1llions of short tons) 

Forecast 

Basel lne Scenarlo 

Low 0 II PrIce EIA LPOO NCA IIOCXlL 

End-Use Sector 1985 1990 1995 2000 19E:5 1990 1995 1985 1990 11995 1985 1990 1985 1990 2000 

Electric Utility 731 894 1096 13.:7 1~·1 884 1115 667 906 1080 733 959 617 825 1290 

IndustrIal 147 213 278 3-16 111 159 233 

Residential/ 

Conma--clal 10 10 10 0 14 13 1l 

Total RIC & 

IndustrIal 157 223 288 3!>6 2:?3 248 280 . 125 172 244 97 125 88 124 243 
~ 

Metal I urglcal 77 77 77 n 14 78 79 74 78 76 75 75 94 99 121 

Synfuels 14 109 178 3-)2 12 27 101 15 113 184 0 0 6 221 

Export 80 100 143 H6 85 108 143 82 103 135 74 89 88 132 . 221 

Total 1054 1413 1782 2258 1130 1343 1715 963 1372 1718' 976 1260 887 1185 2095 

EIA: Energy Information Admlnlstratlon-=>rellmlnary 198~. 1990, 1995 Energy Forecasts for the Annual Repo-t to Congress, 1979 

LPOO: OOE/Leaslng Polley Development Office, Prel_lm~nar~· National illld Regional COal Produc11or. Goals, for 1985, 1990, and 1995, July 24, 1980 

NCA: National Coal Association- NCA. Eonanlcs Ca!Wllttee. Long Term Forecast, February 22, 1980 
WOCOL: C0a 1-Br I dge to the Future, Repcrt ~f the Wor I d COa I Study 1980 



higher than most of the other forecasts. The synfuel forecast assumes that 
in the year 2000 coal-derived synfuels would equal 1.7 MMBDOE. This 
appears to be similar to the trend forecasted by the Leasing Policy 
Development Office (LPDO) and is about one-half of the goal set by the 
Energy Security Act (S930). ·The major reason for the high industry coal 

consumption forecast is the assumption that a 11 boilers to be i nsta 11 ed in 

new plants will be coal-.fired. 

The second scenario, low oil supply, assumes that an embargo by the 
Arab OPEC countries will be imposed during 1985 which would last for two 
years. All exports to the U.S. and western countries are embargoed. In 
the high oil supply scenario sufficient new oil fields are assumed to be 
discovered which will make the oil market competitive. These new oil 
discoveries will be spread over the world such that a new oil cartel could 
not be formed. 

The results of the analyses for all of the scenarios show that coal 

production and consumption will increase dramatically in the next 20 years. 
Coal consumption {including exports) in the U.S. is projected to increase 

by 5 to 6 percent per year. Total U.S. energy consumption is projected to 
increase between 1 to 2 percent per year. Therefore a greater percentage 

of the energy consumed in the U.S. will be supplied by coal. 

Table 2 shows the projections of regional coal supply for the 
baseline scenario low oil price case. Total coal production triples 
between 1979 and 2000. Western coal production in 2000 is 4.8 times the 

1979 production with total tonnage increasing more in the Northern Great 

Plains region than in any other region. However, eastern coal production 

remains larger than the West with 53 percent total coal production. Table 
3 shows coal demand by region and Table 4 shows the coal flow from 
production region to demand region. The amount of western coal consumed in 
the East rises from 35 million short tons in 1979 to 86 million short tons 
in 2000. Eastern coal consumed in the West increases from 19 million in 
1979 to 54 million in 2000. This shows that coal produced in the West is 

consumed mainly west of the Mississippi River and eastern coal stays east. 

5 



Table 2. U.S. Regional Coal Supply- Low Oil Price 
(millions of short tons) 

Supply Region 

Appalachia 

East Interior 

West Interior 
and Gulf 

Northl!rn Gr~at 
Pl.ains 

Mo Lint a in 

Totill 

1979 

412.3 

130.0 

40.1 

124.9 

55.2 

762.5 

1985 

506 

182 

68 

206 

93 

1,055 

1990 

620 

225 

98 

338 

132 

1 '413 

1995 

728 

275 

133 

464 

182 

1,781 

2000 

862 

337 

178 

641 

241 

2,258 

The main sensitivity analysis performed in the baseline scenario for 

each of the end-:use sectors focuses the effect of the high oil price shown 
in Figure 1. Table 5 is a comparison of the end-use-sector forecasts for 
the low and high oil price cases. 

Total coal consumption in the high oil price case increases only 
. slightly over the low oil pr,ice case. The synfuel sector is the only sector 

showing a Significant increase (approximately 10 percent) in coal 
consumption. The difference in coal consumed by the utility and industrial 
sectors between the low and high oil cases is due to the amount of coal that 

' is substituted for oil and gas. In the low oil price case, the price of oil 

is high enough to cause c.onversi on to coal where it can now be easily 
accomplished. However, the price differential between the low and high oil 

price cases is assumed to be too low to motivate the utilities an'd industry 
to overcome environmental and technological problems of converting to coal •. 

However, the high oil price does make a small amount of conversion 
financially possible for sane utilities and industries where the low oil 
price does not. 
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Table 4. u.s. Coal Consumption and Distribution - Low Oi 1 Price 
(thousands of short tons) 

East West Interior Northern 

Demand Region Total Appalachia Interior and Gulf Great Plains Mountain 

1985 

New Eng I and 2,024 2,024 

Mid Atlantic 98,254 98,221 32 

South At I ant I c 182,945 1 72,500 10,412 33 

East Na"th 
O:.n'tr-111 ~07. 431 153,601 109,266 227 37.102 7, 235 

Eest 5ou1'h 

Central 114.743 74.367 38,089 83 1. 534 670 

West North 

Centr-o I 125; 553 1,956 21.796 10,379 74.169 17,25::'1 

West South 

Central 112,792 2,855 2, 255 56,556 47.997 3,149 

r.bunta in 99,491 589 39,047 59,855 

Pacific 11,311 20 3 24 6,148 ~ 

Total 1 '054, 544 505,544 181,853 67,871 205,998 93,278 

1990 

New Eng I and 2, 324 2,324 

Mid Atlentlc 126,312 126,260 46 6 

South At I ant I c :.!:.!4,4/1 :l1j,j;,i5 11,203 33 

Eact Nor-th 

Central 364,359 169,369 141 '160 ~27 42,471 11,032 

Eest South 

Central 141 '740 96,369 41,859 105 2,679 728 

West NOI"th 

Centr·al 176,514 2,356 23,796 10, n9 120,131 19,452 

West South 

Central 19:2,489 9,855 7. 218 86,001 ~5 ,612 3,8J3 

fl.bunte In 156,209 589 71,149 84,471 

Pac I fie 28,445 20 3 24 15,639 12,749 

Total 1, 412,863 619,788 225,285 97,858 337,687 132,245 
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Table 4. u.s. Coal Consumption and Distribution - Low Oi 1 Price ( Conti n ued ) 
(thousands of short tons) 

East West Interior Northern 

Demand Reg ion Total Appalachia I nt·er ior and Gulf Great PI a ins Mountain 

1995 

New Eng I and 2,624 2,624 

Mid Atlantic 144' 699 144,628 60 11 

South Atlantic 265,687 253,547 12,107 33 

East North 
Central 440,244 204 '325 170,819 427 49,012 15,661 

E11st South 
Centr11l 171 ,610 11 ?., 738 5:!.,90G 1 :.1/ 4,089 670 

West North. 

Centra I 227' 742 2, 756 25' 796 11 '179 165' 945 22,066 

West South 

Central 272,264 6,955 12,219 120,785 127' 846 4, 559 

~untaln 210,298 589 81,318 118,391 

P11clflc 46,062 20 3 24 25,243 20 '772 

Total 1' 781 '230 727' 493 274' 990 133,164 463' 464 182,119 

2000 

New Eng I and 2,884 2,884 

Ml d At I antic 171,364 171,272 80 12 

South At 1· ant I c 317,030 303,895 13,102 33 

East North 

Central 530,622 239,914 211 '701 517 57' 163 21 '327 

E11st South 
Central 209,021 137' 253 65,099 147 5,851 671 

West North 
Central 300,863 3, 216 27,876 11,549 233' 048 25' 174 

West South 
Centra I 371 '937 3,855 18, no 164,812 178,884 5,616 

'bunt I! In 290,291 589 130,813 158,889 

P11clflc 64,333 20 3 24 34,998 29,288 

Total 2,258,345 862,309 336,631 177,671 640,769 240,965 
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Table 5. u.s. Coal Consumption 
(millions of short tons) 

End-Use Sector 1979 1985 1990 1995 2000 
L H L H L H L H - -

El.ectrlc Utility 529 731 735 '894 899 1,096 1,121 1,347 1,377 

Industry 66 147 147 213 225 278 290 346 358 

Res I dent I alI 
Corrrnerc I a I 9 10 10 10 10 10 10 10 10 

Metellurglcel 77 77 77 77 77 77 77 77 77 

Synthetics 0 14 14 109 114 178 191 302 332 

Export 65 80 100 110 143 143 176 176 

Total 746 1,054 1,054 1,413 1, 435 1, 782 1,832 2,258 2,330 

L - Low 011 Price 

H -High 011 Price 

Additional sensitivity analyses were performed which are presented in 

Section 2. One analysis of particular importance was performed for the 
industrial sector. It was assumed that all new industrial plants would use 

coal in 100 percent of their boiler applications. The Power Plant and 
Industrial Fuel Use Act of 19/8 requires that all new boilers in major·· 

fuel-burning installations use coal or other alternative fuels. A study 
conducted by the American Boiler Manufacturers Association, about two years 

prior to the Fuel Use Act, indicated that by 1986, 80 percent of the 
industri'al boilers to be sold would be coal-fired. However, this study 

also showed that the 1972-1976 trend of purchases of industrial coal-fired 
boilers was 10 percent of new boiler sales. If this trend were to 

continue, industrial coal consumption in the year 2000 would be 45 percent 
less than if all new industrial boilers were coal-fired. Table 6 shows the 
results of the sensitivity analysis that was performed by changing the 
market share of new boilers that would be coal-fired. 

10 



Table 6. Industrial Coal Consumption 
(millions of short tons) 

Market Share of New 
Coal-Fired Boilers 1985 1990 1995 2000 

10 103 133 162 192 
30 113 150 187 226 
50 124 170 215 263 
80 138 196 253 313 

100 147 213 278 346 

The results of the analyses performed for each scenario are presented 
by end-use sector in Table 7. In all three scenarios, the total coal 
consumed in the year 2000 is approximately three times the amount in 1979. 
Even when oil is plentiful in the high oil supply scenario, coal 
consumption nearly triples. The economic activity in the high oil supply 
scenario is assumed to be higher than either of the other two scenarios. 

This increase in GNP would bring about a higher total consumption of 

energy. Therefore, even if the amount of coal consumed in the high oil 

supply scenario is almost as much as the other scenario, the ratio of coal 

to total energy consumption is lower in the high oil supply scenario. 

Scenerlo 

Table 7. End-Use Sector Coal Consumption 
(millions of short tons) 

Electr lc Res I dentle I I Mete I-
Yeer Utlll!l Industry Ccmnerclel I ur21ce1 

Besel lne <Low 011 Pt-lcel 1979 528.8 65.5 9.1 77.1 
1985 731 147 10 77 
1990 895 213 10 77 
1995 1096 278 10 77 

2000 1347 346 10 77 

!High Oil Prlcel 1985 734 147 10 77 
1990 899 225 10 77 
1995 1121 290 10 77 
2000 1378 .358 10 77 

Constrained Oil Supply 1985 731 147 10 77 

1990 787 176 10 62 
1995 927 295 10 77 
2000 1040 414 10 77 

High Oil Supply 1985 731 147 10 77 
1990 833 221 9 77 
1995 1065 315 9 77 
2000 1448 . 395 9 77 
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S:tnfue Is· ~ 

66.3 
14 75 

109 110 
178 143 
302 176 

14 75 
114 110 
191 143 
332 176 

14 75 
169 83 
335 143 
586 220 

14 75 
0 56 
0 56 
0 56 

Total 

747.2 
1055 
1413 
1781 
2258 

1055 
1435 
1832 
2330 

1055 

1286 
1787 
2347 

1055 
1196 
1521 
1985 



In all of the scenarios the electric utility sector continues to 

consume more coal than any other sector. Only in the constrained oil 
scenario does the combined nonutility sector consumption equal more than 
the utility sector. This is due mainly to the increased use of coal for 
synfuel production and the reduced electricity demand which reduces utility 
coal consumption. 

The export and synfuel sectors exhibit the most change for the 
different scenarios. In the constrained oil scenario synfuels becane a 
substitute for the highly priced oil, thereby, creating a high demand for 
coal. Synfuels are no longer competitive or necessury for national 
security in the high oil supply scenario causing coal consumption for 
_synfuels to cease. Exports in this scenario also decrease due to a 
worldwide reduction in the need for coal. 

The amount of coal supplied by each region for each of the scenarios 
is shown in Table 8. Coal production increases in all regions. Eastern 
coal production is higher than the West through 2000. However, in the 
baseline scenario, by 2000 the West produces 47 percent of total coal, 
whereas, in 1979 the West produced only 29 percent of the U.S. supply of 
coal. The Northern Great Plains region is the source of most of the 

increased western production. In the constrained oil supply scenario the 
regional share uf coal supply doe5 not change significontly. However, in 
the high oil supply scenario the West supplies 43 percent of U.S. coal. 
The percentage increase in western coal production is ~till much greater 
than eastern co a 1 (290 percent western, 107 percent eastern). 

Table 9 shows the demand for coal for each of the scenarios. In the 
constrained oil supply scenario, even though the totai coal demand is lower 
than the baseline, some of the regions consu111e more coal. Thi5 is due to 
the fact that the supply of energy for these regions is mainly oil and gas 
and they are close to the coal supply regions. In the high oil supply 
scenario coal consumption is reduced in all regions except in the New 
England and East North Central regions. The additional coal consumption in 

these regions is due mainly to the higher level of industrial activity. A 
large portion of the higher utility demand in this region is supplied from 

the Northern Great Plains region. However, less than 10 percent of the 
eastern demand for coal is supplied by the West. 

12 
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Table 8. Coal Supply 
(millions of short tons) 

East Wl'lst Inter lor Northern 

Scenario Year Appalachia Interior and Gulf Great PI ai ns Mountain 

Base I lne Clow 

011 Price> 1979 412.3 130.0 40.1 124.9 55.2 

1985 506 182 68 206 93 
1990 620 225 98 338 132 

1995 728 275 133 465 182 

2000 862 337 178 641 241 

Constrained 011 

Supp I y 1985 506 182 68 206 93 
1990 549 207 114 307 110 

1995 698 267 169 470 182 
2000 881 366 223 635 241 

HIgh 0 II Supp I y 1985 506 182 68 206 93 
1990 565 201 80 241 108 

1995 697 237 84 357 146 

2000 840 283 137 525 200 

By the year 2000 signiftcant growth in coal flows should occur along 

the following corridors: 

• Appalachia 

Mid Atlantic 
South Atlantic 

• East Interior 

East North Central 

1 Northern Great Plains 

East North Central 
West North Central 
West South Centra 1 
Mountain 

Total 

762.5 

1055 
1413 
1781 

2258 

1055 
1286 

1787 
2347 

1055 
1196 

1521 
·1985 

The additional traffic demands by 1985 may be met by the railways by 
way of improved signalization, shorter block sections, centralized traffic 

control, and other modernization methods without providing for heavy 1 ine 
capacity works. By 2000 the incremental traffic on some of the corridors 

mentioned above, is projected to increase very significantly and is likely 
to call for special 1 ine capacity works involving heavy investment. 

13 



Table 9. Coal Demand 
•:millions of short tons) 

Eest Eest Wes-:- West 
'> 

New Mid South North South North South 

Scenario Year Eng lend Atlantic Atlenttc Central Centre I Centre I Centre I IMounteln Pact ftc Tote I 

Basel Ina (Low 
01 I Price> 1979 1.2 79.9 150.0 235.4 90.5 80.7 49.6 66.2 8.6 762.1-

1985 2 98 1e3 307 115 126 113 100 11 1055 

1990 2 126 225 364 142 177 193 156 28 1413 

1995 3 ~45 266 440 172 228 272 210 46 1781 

2000 3 171 317 531 209 301 372 290 64 2258 

Constre I ned 0 I I 
Supply 1985 2 98 183 307 115 126 113 100 11 1055" 

1990 2 108 203 325 128 . 158 199 152 12 1287 

~ 1995 2 139 263 392 170 22<1 314 239 45 1787 .,. 
2000 3 169 343 509 212 297 415 336 63 2347 

High 01 I Supply 1985 2 98 183 307. 115 12·5 113 100 11 1055 

1990 2 112 204 345 129 142 139 111 12 1197 

1995 3 134 240 438 157 193 190 149 16 1521 

2000 3 164 288 532 196 26'5 312 205 21 1985 



Transportation of the amount of coal in all scenarios could be 

constrained if sufficient transportation capacity is not built by 2000. 

This capacity expansion would require large capital investments. The 

(lifficulties associats-d with increasing coal hauling capacity are r.ot 

physical _or technological. The financial health of the railroad companies, 

in light of current and future capacity requirement, will have to be 

studied to determine if _this amount of coal can be brought to market. 

15 



1.0 INTRODUCTION 

This -report has been prepared in response to a request by the 
Department of Energy Office of Energy Supply Transportation. The report 
provides data and forecasts on coal supply and demand. These forecasts 
will be used by the Office of Energy Supply Transportation to perform 

detailed, railroad company specific coal transportation analyses. To make 
the data applicable for the subsequent transportation analyses, the 

forecasts have been made on a regional basis. The supply regions are: 
Appalachia, East Interior, West Interior and Gulf, Northern Great Plains, 

and Mountain. The demand regions are the same as the Census Bureau · 

regions. The supply and demand regions are shown in Figures 1 and 2 in the 
Appendix. 

The analyses performed for the forecasts were made on an end-use 

sector basis. Because the coal resource base in the United States is very 
large it was assumed that competition between the end-use sectors for coal 

supplies is negligible. Present coal production capacity is 13 to 25 
percent above present demand. The no-competition assumption, therefore, 

simplifies the analysis because the forecasted demands for each sector can 
be added to arrive at total demand. 

The end-use sectors analyzed were the electric utility, 1ndustry 

demand for steam coal, industry demand for metallurgical coal, residential/ 

commercial, coal demand for synfuel production, and exports. Historical 
data and specific assumptions concerning the future use of coal by each 
end-use sector were used to forecast the consumption and the origin of the 
coal to be consumed. The data and assumptions are discussed in detail for 

each of the sectors. 

Oi 1 is one of the major sources of energy which competes with coal. 

Enhanced coal utilization is considered to be one of the ways. of mitigating 

the current "energy/oil crisis." Because of this, three scenarios were 
constructed to test the effect of changes in the availability of oil. The 

baseline scenario has been constructed to be the "most lik'ely scenario·." 

In this scenario, it is assumed that oil will continue to be available from 

the current oil-exporting countries at ever increasing real cost. Two cost 
1 evel s are assumed to show the effect of different prices of world oil. 

1-1 



Th~ low oil cost case is similar to the price~ used in the DOE Energy 
Information Administration 1979 Annual Report to Congress for its middle 
world oil price scenario. Most of the analysis for the baseline scenario 
is performed for the low oil price case and the sensitivity of the forecast 
to the high oil price case is analyzed. 

The low oil supply scenario assumes that an embargo by the Arab OPEC 
countries will be imposed during 1985 and will last for two years. All 

exports to the U.S. and western countries will be embargoed. In the high 

oil supply scenario sufficient new oil fields are assumed to be discovered 
which will make the oil market competitive. These new oil discoveries will 
be spread over the world such that a new oil carte 1 could not .be formed. 

The final step in the analysis of the forecast of the coal flow from 
supply region to demand region was the performance of a transportation 

· analysis. 

This analysis entailed the comparison of forecasted transportation 

capacity to move coal with the baseline scenario forecast of coal 
supply/demand. This analysis was not performed in detail but provides an 

indication that the coal consumed in the baseline scenario could be 
transported if sufficient capital were available for increasing coal 
transportation capacity. 

1-2 



2.0 BASELINE SCENARIO 

The continuing energy problems encountered by the U.S. stem from the 
supp1y, availability, and cost of liquid fuels. In 1979, the u.s. imported 
approximately 44 percent of its total petroleum needs. The Organization 

of Petroleum Exporting Countries (OPEC) supplied 29 percent of the total 

demand of 18.86 million barr~s per day. Since the oil embargo of 
1973-1974, OPEC has dictated the price of world oil, which has caused a 

significant cost increase. Table 2.0-1 shows the delivered cost of oil 
imported by the u.s. 

Tab 1 e 2. 0-1. De 1 i vered Cost of Imported Oil 
(current dollars per barrel) 

January 1973 
December 1974 
December 1978 
March 1980 

4.15 
12.45 
14.03 
32.14 

Source: DOE/EIA, 1979 Annual Report to Congress, June 1980 
FEA, Monthly Energy Review, January 1976 

Coal will have a critical role in meeting U.S. energy demand. It 
comprises 85 percent of U.S. recoverable fossil energy reserves and in 

1977, u.s. coal consumption was 19 percent of total domestic energy supply. 
Because it is more difficult to transport and has a greater environmental 
impact, its use is a less attractive alternative to oil. However, if the 
oil supply is constrained or the cost differential between coal and oil 

becomes excessive, coal will be substituted for oil wherever possible. 

Many factors impact the use of energy. The costs of various fuels 

influence which will be used and in what amount. Changes in technology and 
governmental regulation also effect energy usage. Assumptions concerning 

the future trend of these factors as well as those effecting the end-use 
consumption of coal are discussed in the next section. 

2. 1 ASSUMPTIONS 

World oil cost projections have a high uncertainty because of the 
difficulty in forecasting OPEC courses of action. The range of world oil 

prices used in the baseline scenario is shown in Table 2.1-1. 
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. Table 2.1-1. World Oil Price Projections- Baseline Scenario 
(wellhead price- 1980 dollars per barrel) 

January 1979 · 
January 1980 
July 1980 
January 1985 
January 1990 
January 1995 
January 2000 

Both world oil price cases assume 

Low 

12.21 
28.55 
34.24 
37.43 
41.33 
45.63 
50.38 

that there 

High 

12. 21 
28.55 
34.24 
55.05 
60.78 
67 ~ 11 
74.09 

wi 1l be no new political 

disturbance in the Middle East (i.e., war with Israel or overthrow of Saudi 

government, etc.). The low-price case assumes only a small real price 
* increase of 2 percent annually throughout the forecast period. A survey 

of industrial managers was performed which uncovered two views on future 
world oil prices. One group assumed that oil prices would be held to a 
level moderately increasing above inflation (2 percent real increase annu
ally). This is based on the need for world economic stability and the 
potential for increasing non-OPEC production (alternate fuels and synfuels 
are starting to become competitive with world oil). The other group 
assumed that recent events will continue, resulting in massive price 

increases. The baseline scenario high-price case assumes a 50 percent real 
increase in the. July 1980 price within the next year. Annual price 

increases are then held to 2 percent above inflation through 2000. The 50 

percent increase is assumed to be a level at which alternatives to natural 
supplies of oil will be available in quantities sufficient to significantly 
decrease the demand for imported oi 1. Figure 2.1-1 shows the range of 
prices for the low- and high-price cases. 

The low-price case is similar to the DOE Energy Information Agency 
(EIA) Medi urn-Oil-Price Case in the 1979 Annual Report to Congress (1979 

ARC). The baseline scenario high-price case is approximately 30 percent 
higher in the 1981-1990 time frame than the EIA high-price case. By 1995 

these two oil price projections are only 7 percent apart. 

* Assistant Secretary for Resource Applications, Analysis of Industrial 
Markets for Low- and Medium-Btu Coal Gasification, July 30, 1979. 
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Figure 2.1-2 shows an EIA estimate of the production costs of oil, 

natural gas, uranium, and coal. The supply curves represent the marginal 

cost per million Btu of production associated with each quadrillion Btu of 

additional resources corrmitted to production. Lower cost resour·ces are 

assumed to be developed first. When a mine is opened, the entire future 

production of that mine is assumed to be corrmitted. The horizontal scale 

represents the cumulative commitments of a resource in quadrillion Btu from 

1975 to some future date. As can be seen from these curves, the cost of 

production for coal does not increase appreciably. The 1978 production of 

coal was equal to 15 quadrillion Btu. It is assumed that there will be 

c;JJfficient coal production capacity to meet demand and that the market. will 

I.Je in equilibrium. The price of ('onl, therefore, will be at the marginal 

mine cost, and coal supply will meet demand without a substantial· increase 

in the real price of coal. 

Because the cost of coal will not increase as rapidly as the world 

price of oil, its share of total energy consumption will increase. U.s. 

coal production and consumption ar·e impacted by physical, technological, 

political, and economic factors, which are considered in the projection of 

coal consumption for each of the end-use sectors (electric utility, 

industry, residential/corrmercial, metallurgical., synfuels, and export). 

The assumptions on these factors for the end-use sectors are discussed 

·below. Each. end-use sector analysis will be based on the low world oi'l 

price case. The sensitivity of coal consumption to higher oil prices will 

be studied. This is similar to the analysis presented in the 1979 ARC. 

Electric Utility 

The total primary energy use by electric utilities is dependent mainly 

on demand for electricity and efficiency (heat rate) of the generating 

unit. Except for new technologies, the heat rate for new, conventional 

generating units is assumed to not differ significantly from equivalent 

existing plants. Therefore, a change ·in primary energy use would depend 

upon change in the load growth. The electric utility load growth prior to 

the 1973 oil embargo was approximately double the 3.5 percent growth rate 

experienced since 1973. The growth rate ·experienced during 1979 was only 

1.9 percent. The load growth projected in the 1979 Annual Report to 
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Congress is 3.2 percent annually through 1995. A growth rate lower than 

3.~ percent appears reasonable due to the higher cost of fuel and the 

increasing cost of new power plants, which increase the cost of electri

city. The 3.2 percent load growth, therefore, is assumed for the baseline 
scenario. 

The utility's decision on the type of fuel to be consumed by 
generating capacity additions is based on the following factors: 

1 Type of generating capacity (base-load, intermediate, peaking) 

1 Economics 
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• Availability and assurance of fuel supply 

• Government regulation (Fuel Use Act, nuclear power plant licensing, 
Clean Air and Clean Water Acts) 

New base~load generating capacity is assumed to be coal or nuclear 

units except for those oil units which are under construction. Ne\'J inter

mediate and peaking units can receive a permanent exemption fran the Power 

Plant and Industrial Fuel Use Act of 1978 (PIFLIA) to burn oil or natural 

gas. These units will have to be designed for utilization of coal liquids 
' 

or gases as an alternaLive. 

For existing plants PIFUA requires oil- and gas-burning units that 

previously burned coal to cur1ver·L back to coal. Between 1965 anrl 1972 

approximately 29,000 MW of coal-fi~ed capacity was converted to oil, 111uch 

of which .could be converted back. It is assumed that the "oil back-out 

bill" (Power Plant Fuel Conservation Act of 1980) is passed and that 20,000 

MW of converted capacity wi 11 convert back to coal by 1990. 

Natural gas consumption will decline through the forecast period but 

will not be eliminated by 1990 as specified in the PIFUA. The gas power 

plants are assumed to receive permanent exemptions or the PIFUA is amended 

to allow gas consumption in existing plants. 

Nuclear capacity additions that come on line through 1992 are assumed 

to be 1 imi ted to those units which have already rece1 ved construct iuu 

licenses. After 1992 the growth in capacity is assumed to be very slow 

with the majority of the increase occurring in the later part of the 

1992-2000 time frame. It is assumed that by 1985 regulatory problems with 

1 icensing and operating nuclear power plants will be solved. The installa

tion time for a nuclear power plant wi 11 decrease to 10 years instead of 

the current 12-to-14-year lead time. 

Industry 

The PIFUA requires major fuel-burning installations to convert to coal 

if they are capable of using coal without substantial physical modification 

of the unit and if it is financially feasible to use coal or other 

alternate fuels. lxemptions can be obtained if there is a lack of alter

nate fuel, a site limitation, or an environmental constraint. Industrial 

plants that have always used oil an'd gas are assumed to be able to obtain 
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permanent exemptions. It is assumed that the coal-capable plants also will 

be able to obtain permanent exemption. However, some industrial plants 

have switched to coal and it is assumed that there will be a small number 

of conversions through 1985. 

New industrial plants are required by PIFUA to utilize coal or 

alternate fuel in all boiler applications.· These new plants will tend to 

use coal, coal-derived fuels, and electricity instead-of oil and 

Where it is technically and environmentally feasible, industrial 

will utilize coal in both boiler and process heat applications. 

plants are assumed to use coal for boilers. 

Residential/Commercial 

gas. 

plants 

All new 

Annual residential/commercial (R/C) and transportation use of coal has 

been under 10 million tons for the past 8 years. Coal consumption in this 

sector is assumed to remain very small (1 to 2 percent of total consump

tion). It also is assumed that the coal will be consumed in the same 

region in which it is produced. 

~etallurgical 

Metallurgical coal is used to make coke which is used in the 

production of steel." Coke consumption per unit of steel produced has 

decreased over the past decade and will continue to decline at a slower 

rate because of an increased expansion of continuous casting and electric 

furnace capacity and a decline in the amount of coke used per ton of steel 

produced. Metallurgical steel consumption will then increase at a lower 

rate than steel output. Because of an overall increase in international 

coal consumption, U.S. production of coke will become more competitive with 

imported coke and imports will not increase substantially. 

Synfuels 

Projections for coal-derived synfuels vary widely. The President's 

goal approximates the upper bound of these projections. If the goal of the . 

daily production of 1.0 to.l.5 million barrels of coal liquids and gases 

were to be achieved by 1992, an additional 200 to 300 million tons of coal 

would be consumed. Approximately 80 to 90 percent of the synfuels produced 

will occur in the West and will utilize western coal. Western coal 
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production was 216 mill ion tons in 1979. Synf\lel production based on coal 

will begin with high- and medium-Btu gas and methanol. Indirect coal 

liquefaction will produce coal liquids after 1985 with direct liquefaction 

producing syncrude in the latte·r part of the forecast time frame. 

Environmental laws will not present an insurmountable ob5tacle to 

synfuel production but may delay the operation of a synfuel plant. 

Export 

·In 1979 coal export equalled 65 million tons and the potential for 

increase is very high. Coal can be used as a frequent and increasingly 

more economical alternative to oil. The marginal cost of producing U.S. 

coal does not increase as rapidly as does foreign coal due to the large 

domestic resource base. However, ·increases in the cost of transportation 

and capacity limits of port facilities may present a constraint to its use.· 

Metallurgical coal exports wi 11 not .increase as much as steam coal. 
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2.2 USE SECTOR ANALYSIS 

This section contains detailed descriptions of the analyses performed 

and the coal demand forecasted for each of the end-use sectors. The 

relationships between energy and technical requirements, fuel use, cost, 

and regulation used for projecting coal demand are shown. The use sectors 

analyzed are: utility, industry, residential/commercial, metallurgical, 

synthetics, and export. 

The analysis for coal demand ·in the utility sector is based on the 

electric utilities in the contiguous 48 states. No coal is produced or 

consumed 1n Hawaii, and ot the Jess than 1 million tons produced in Alaska 

in 1979, none was used in the utility sector. 

Industrial coal consumption can be classified as either metallurgical 

or other industry. Metallurgical coal is used in plants that produce coke 

for use of making steel. Metallurgical coal is a high-quality bituminous 

coal that has a higher cost than the steam coal used in boilers to produce 

steam for heat or electricity generation. In 1979 the metallurgical coal 

end-use sector was second only to the utility in coal consumption. Steam 

coal is the other industrial use for coal and the 1979 industrial demand 

was approximately 10 percent less than for metallurgical. However, the 

industry sector has a greater potential than the metallurgical sector for 

expanding coal use. 

Recent coal consumption in the residential/commercial sector has been 

less than 2 percent of total U.S. coal consumption. Coal use in transpor

tation is included in this sector and, for several years, has been less 

than 1 million tons per year. Consumption in this sector has not had a 

significant impact on total supply and demand and is not expected to 

increase. 

Coal consumption forecasts for the production of synthetic gases and 

liquids have been widely diverse because of insufficient operating 

experience with the synfuel technologies in the production of high-Btu gas, 

low-/medium-Btu gas, and coal liquids. The econanics, and in sane cases, 

technical feasibility of the technologies have not been proven. Industry 

surveys performed for high-Btu gas, low-/medium-Btu gas, and methanol from 
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coal and available expertise will be used to forecast synfuel use, and 

corresponding coal utilization will be calculated. 

The export market has been supplied mainly b.y eastern metallurgical 

coal. With the advent of high \'IOrld oil prices, export of U.s. steam coal 

is becoming an alternative to OPEC oil. The u.s. has export competitors 

(primarily Poland, Australia, and South Africa) and will have to keep 

prices competitive. Though the market for export steam coal may increase 

significantly, u.s. metallurgical coal exports appear' to remain steady. 

Detai'led discussions of forecasts for the end-use sectors follow. 
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2.2.1 Utility Coal Demand 

Background 

The electric utility sector produces electricity for sale to its 

custaners or rate payers. Due to the inefficiency and costliness of mul
tiple electric distribution systems in a single district, only one utility 

provides elec1;ricity to a specified service area. ·Because of the resulting 

monopoly, utilities are regulated by both state and Federal agencies. 

Prior to establishment of the Department of Energy (DOE) the Federal Power 
Commission was empowered to regulate utilities. These duties were trans~ 

ferred to the Federal Energy Regulatory Commission (FERC) which is part of 

DOE. Each state regulates utilities through its Public Utility Commissipn 
(PUC) which is empowered to set consumer rates based on FERC guidelines. 
This is why the consumer is called the rate payer. The PUC also issues 
certificates of public convenience and necessity which permit the utility 
to add new generating capacity, transmission lines, substations, etc. 

Since the rate payer does not use a constant amount of electricity 

throughout the day, the electricity demand (called load) and the amount of 

electricity will vary. There are three·types of load for which the utility 

must plan: base-load, intermediate.or cycling, and peaking. The configu

ration of a base-load unit is a steam boiler, a steam turbine, and a 
generator. The unit is designed to generate constant electricity unless 

there i~ a very low load or the unit is off-line for maintenance. A 
cycling unit is designed, however, to supply the swings in load that occur 

during the high demand periods of each day. This plant can be put on-line 
from a cold start in a half hour. Peaking plants are used only in cases of 

extremely high demand, such as in extreme temperatures when all base-load 

and cycling generation is on-line. The types of generating unit that 

supply base-load, intermediate, and peaking power are listed in Table 
2. 2.1-1. ~ 
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Table 2. 2.1-1. Types of Generating Units 

Base-load 

Steam turbine: coal 
nuclear, o·j 1 , gas 

Hydroelectric 

Geothermal 

Intermediate 

Steam turbine: oil, gas 

Combined cycle: oil, gas 

Pumped storage, geothermal 

Peaking 

Combustion turbine: 
oil , gas 

Internal combustion: 
oil 

Coal-fired generation is applicable mainly to base-load, whereas, oil 

and gas are used tor all types of generation. A coal steam turbine 

generator could be used .to supply intennediate load, but operating charac

teristics of the coal unit versus the oil or gas unit make the oil and gas 

unit preferable for cycling operation. Due to economic and operating 

characteristics, combustion turbines and internal ,eombustion are the types 

of generator best suited for peaking operation. 

Base-load generation supplies the majority of electricity produced. 

Figure 2.2.1-1 shows the relative.amounts of each t,Ype of generation over 

one year. Table 2.2.1-2 shows that in the past 30 years, fossil fuel 

generation has comprised approximately 70 to 80 percent of the total 

electricity generated. The recent share for fossil fuel has been 

decreasing as nuclear generation has increased to 11.3 percent of tota·l 

generation. Coal has provided the majority of the foss'il fu.el generation, 

fluctuating between 54 and 71 percent. 

The ratio of coal generation to total fossil-generated electricity 

declined steadily fran the 1 ate 1960s to 1973, during which time 

environmental concern strengthened and coal-fired units were encouraged to 

switch to a cleaner fuel, particularly oil. Between 1966 and 1973 there 

was a doubling of oil's share of fossi 1 generation. )\lthough domestic 

consumption was increasing, reserves were fairly stable and increased in 

1970 due to discovery of Alaskan oil. 
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Figure 2.2.1-1. Representative Electric Utility Load Duration Curve 

From October. 1973 to mid-March 1974, however, the United States 

experienced an embargo of oil shipments from the Arab exporting countries. 
In the previous 25 years, there were 3 occurrences of oil embargos of 

political origin, but 1973 was the first .time that the U.S. was unable to 
compensate for the supply shortfall by additional domestic production. The 

amount of oil exported to the United States and other countries was reduced 

drastically, and simultaneously there was a rapid escalation of world 

prices for crude oil and petroleum products. Because of the long supply 
lines from the Middle East to the United States the impact of the embargo 
was not felt until January. As the embargo entered into 1974, however, the 
huge increase in oi 1 prices (Figure 2. 2.1-2) was followed by increased 
prices for coal and gas. 
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Table 2.2.1-2. Electricity Produced by Electric Ut i.l ity 
by Fossil Fuels and Other 

. (thousands of GWh) 
Sources 

Coal Petroleum Natural Gas Tot a I Foss II 

GWh % GWh % GWh % GWh 

1950 155 66.2 34 14.5 45 19.2 233 
1951 185 68.3 29 10.7 57 21.0 271 
1952 195 66.3 30 19.2 69 23.5 294 
19!13 719 fi5.0 38 11 !~ 80 23.7 337 
1954 239 65.7 32 8.8 94 25.8 364 
19'55 301 69.4 37 8.5 95 ·21.9 434 
1956 331 70.9 36 7.5 104 21.8 478 
1957 346 71.7 41 8.1 114 22.7 501 
1958 344 6e.1 40 7.9 120 23.8 505 
1959 378 66.1 47 8.2 147 25.7 572 

1960 403 66.4 46 7.6 158 26.0 607 
1961 422 66.1 47 7.4 169 26.5 638 
1962 450 66.0 47 6.9 184 27.0 682 
1963 495 66.0 52 7.0 202 27.0 748 
1964 526 65.5 57 7. 1 220 27.4 803 
1965 571 66.6 65 7.6 222 25.9 857 
1966 614 65.0 79 8.4. 251 26.6 944 
1967 631 64.1 89 9.0 265 26.9 985 
1968 685 ' 62.6 104 9.5 304 27.8 1,094 
1969 706 63.2 138 12.4 '333 29•8 1' 117 

1970 704 56.3 179 14.3 367 29.4 1,250 
1971 713 54.6 219 16.8 374 28.6 1,306 
1972 77'1 54.3 273 19.2 376 26.5 1,419 
1973 848 56.5 313 20.9 341 ;22. 7 1,501 
1974 828 58.6 299 20.6 !22.1 

'I 

320 1 ;448 
1975 853 59.2 289 20.4 300 :20.8 1,442 
1976 944 60.6 320 20.5 295 18.9 1 '559 
1977 985 59.7 358 23.3 306 18.6 1,649 
1978 976 59.3 365 22.2 305 18.5 1,646 
1979 1,075 62.9 304 17.8 330 19.3 1' 709 

Note: Sum of components may not equa I total cr 100% due to Independent rounding 

Source: DOE/EI A, 1979· Annuel Report to Congress 
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Table 2.2.1-2. ·Electricity Produced by Electric Utility 
by Fossil Fuels and Other Sources 

(thousands of GWh} 
(Continued) 

Geothermal Total 
Total Foss! I Hydroelectric Nuclear & Other Electricity 

GWh % GWh % GWh % GWh % 

1950 233 70.8 96 29.2 0 329 
1951 271 73.0 100 27.0 371 
1952 294 73.7 105 26.3 399 
1953 337 76.1 105 23.9 443 
1954 364 77.1 107 n.q 472 
1955 434 79.3 113 20.7 547 
1956 478 79.5 122 20.5 601 
1957 501 79.3 130 20.7 632 
1958 505 78.3 140 21.7 645 
1959 572 80.6 138 19.4 0 710 

1960 607 80.6 146 19.4 1 0.1 753 
1961 638 80.6 152 19.2 2 0.3 792 
1962 682 80.0 168 19.7 2 0.2 852 
1963 748 81.6 166 18.1 3 0.3 917 
1964 803. 81.6 177 18.0 3 0.3 984 
1965 857 81.2 194 18.4 4 0.4 1,055 
1966 944 82.5 195 17.0 6 0.5 1,144 
1967 985 81.1 222 18.3 8 0.6 1, 214 
1968 1 ,"094 82.3 223 16.8 13 1.0 1,329 
1969 1,117 80.9 250 18.1 14 1.0 1,381 

1970 1, 250 83.8 247 16.6 22 1. 5 0.1 1, 520 
1971 11306 80.1 266 16.3 38 2.3 0.1 11631 
1972 11419 81.8 273 15.6 54 3.1 2 0.1 11750 
1973 11501 80.7 272 14.6 83 4.5 2 0.1 1,861 
1974 11448 77.6 301 16.1 114 6.1 3 0.2 11867 
1975 11442 75.2 300 15.6 173 9.0 3 0.2 11918 
1976 1, 559 76.5 248 12.2 191 9.4 4 0.2 21038 
1977 1,649 77.6 221 10.4 251 11.8 4 0.2 2,124 
1978 1,646 74.6 280 12.7 276 12.5 3 0.1 2, 206 
1979 1, 709 76.0 280 12.5 255 11.3 4 0.2 2,248 

Note: Sum of qomponents m~y not equal total cr 100% due to Independent round lng 

Source: DOE/EIA, 1979 Annu~l Report to Congress 
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Fig_ure 2. 2.1-2. World Oil Prices - "Marker Crude"* 
(1977 dollars per barrel)** 

In anticipation of the coal miner's strike, utilities began to 
increase their coal stockpiles by purchasing increasing quantities in t~e 

spot market. Consequently, spot prices o.f coal jumped in late 1974, 
bringing the average price of coal delivered to the electric utilities to a 
peak in November 1974. By December the average prices of fuels used by 
steam-electric plants reached the levels shown in Table 2~2.1-3. 

As the cost of fossil fuel for electricity generation increased in 
1973-1974, there was a corresponding increase in the cost of electricity to 
the rate payer. As can be seen in Figure 2.2.1-3 and Table 2.2.1-4, from 
1948 to 1973 the cost of electricity decreased in both constant and current 
dollars, with the exception of the residential sector which experienced an 
almost level current dollar cost. Simultaneously, the annual growth in 
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Table 2.2.1-3. Changes in the Average Delivered Fossil Fuel Prices 
(cents per MM Btu in current dollars) 

Fuel Type 

Coal 
Oil 
Gas 

Total 

Januar~ 1973 

37.8 
67.0 
29.9 

43.5 

December 1974 Percent Increase 

88.9 135.2 
204.6 205.4 

55.0 83.9 

114.8 163. 9 

Source: Annual Summary of Cost and Quality of Steam-Electric Plant Fuels, 
1973 and 1974, Federal Power Commission, May 1975 

U.S. electricity consumption was almost 8 percent. Over the 1973-1979 time 

frame, in a time of increasing electricity costs, the annual load growth 

was less than 3.5 percent. However, the annual production of electricity 

by coal increased by more than 5 percent during this same period. Annual 

production of electricity by oil and gas decreased by approximately 0.5 and 

0.55 percent, respectively. 

The increasing cost of energy has resulted in conservation and higher 

energy efficiency in all end-use sectors. Since 1973 the OPEC cartel has 

dictated the world price of oil. Figure 2.2.1-4 shows the price increases 

that have occurred since January 1979. Since the 1973-1974 increase in 

coal prices, the annual U.S. average FOB mine cost has increased less than 

1 percent in constant dollars. Prior to the embargo, coal was priced at 

approximately 75 percent of the cost of oil on a Btu basis. Currently, 

coal is generally priced at the marginal mine cost which is the cost of 

production from a new mine plus a return on investment; the world oil price 

is set by OPEC. Due to the large coal resource base, the oper·ating cost 

for coal production is not expected to increase at a rate significantly 

greater than inflation. The resource base for oil is not as expansive as 

for coal, and as the oil resource is depleted, its cost should continue to 

increase at a much more rapid rate than inflation. However, the present 

world oil price is higher than the cost of exploration and production from 

any new oil well. Because oil is supply- rather than demand-limited, the 

difference in the cost of coal and oil will continue to widen .until 

alternatives to petroleum becomes competitive. At that time, alternatives 

such as coal-derived liquids and gases, shale oil, alcohol fuels, etc. will 

impose an upper bound for the price of petroleum. 
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Table 2.2.1-4. Weighted Average Montt:ly Electric Bill , 1 January 1, 1949-1979 
(current and constant 1972 dollars) 

Residential-600 kWh' Reaidential-760 kWh' Commercial' Industrial'' 

Year Current Constant' Current Constant' Current Constant' Current Constant' 

1949 

1960 
1961 
1952 
1963 
1964 
1966 
1956 
1967. 
1958 
1959 

.1960 
1961 
1962 
1963 
1964 
1966 
1966 
1967 
1968 
1969 

1970 
1971 
1972 
1973 
1974 
1976 
1976 
1977 
1978 
1979 

10.22 

10.11 
10.02 
10.08 
10.20 
10.23 
10.30 
10.36 
10.39 
10.47 
10.61 

10.62 
10.64 
10.66 
10.64 
10.61 
10.41 
10.34 
10.37 
10.37 
10.32 

10.61 
11.13 
11.99 
12.56 
14.10 
17.93 
19.26 
20.86 
22.19 
23.06 

19.43 

18.86 
17.60 
17.38 
17:32 
17.14 
16.89 
16.47 
15.98 
16.86 
15.57 

16.46 
16.36 
15.11 
14.86 
14.69 
14.01 
13.47 
13.12 
12.66. 
11.90 

11.50 
11.69 
11.99 
11.87 
12.15 
14.10 
14.40 
14.72 
14.69 
13.93 

NA 

NA 
NA 

·NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

14.65 
14.51 
14.34 
14.19 
14.21 
14.16 
13.97 

14.22 
14.99 
16.14 
16.96 
19.14 
24.72 
26.78 
29.22 
31.23 
32.72 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

20.46 
19.96 
19.30 
18.49 
17.98 
17.16 
16.11 

16.56 
16.61 
16.14 
16.03 
16.60 
19.44 
20.03 
20.62 
20.64 
19.77 

166.0 

160.8 
168.i 
169.4 
168.0 
168.2 
169.2 
160.1 
160.7 
162.9 
163.6 

166.1 
164.1 
164.7 
164.4 
163.0 
161.0 
169.7 
160.1 
166.4 
160.9 

162.9 
171.9 
184.8 
193.7 
216.4 
268.7 
285.9 
310.0 
333.4 
343.9 

313.7 

299.7 
276.0 
274.8 
268.4 
264.9. 
261.0 
264.6 
247.2 
246.6 
242.1 

240.6 
236.9 
233.4 
229.7 
224.2 
216.6 
208.0 
202.6 
11!4.3 
186.6 

178.3 
179.1 
184.8 
183.1 
186.6 
211.3 
213.8 
218.8 
219.3 
207.8 

3.106 

3,024 
3,011 
3,042 
3,164 
3,162 
3,168 
3,204 
3,236 
3,279 
3,283. 

3,309 
3,337 
3,661 
3,442 
3,414 
3,423 
3,407 
3,422 
3,428 
3,436 

3,492 
3,774 
4,137 
4,402 
6,196 
6,883 
7,396 
8,224 
8,973 
9,408 

6,904 

6,638 
6,268 
6,246 
6,367 
6,297 
6,196 
6,094 
4,976 
4,964 
4,862 

4,819 
4,817 
6,033 
4,808 
4,696 
4,606 
4,438 
4,330 
4,162 
3,962 

3,822 
3,930 
4,137 
4,161 
4,478 
6,413 
6,631 
6,804 
6,901 
6,686 

1 The U.S. a•en,.e for each enerp con1umpUon level (end·UH aettor) ia ul-:ulated br multiplying the bill for each dly included in the typical bill report by the cltr'• 
population and dh·idin• the aum of the producll for all cltie1 by the aum of their pa:pulation1. Billa are b .. ed on rates, fueladju.tmenU, and taxea in effect January I, 
of each year. 

1 Wel«hted awen,.e monthly bill of realdenllal conaumen of 600 kilowatt houn. 
1 Wel«hled avenwe rnonthlr bill of re1ldentlal conaumen of 160 kilowatt houn. 
• Weighted avera~ monthlr bill of commercial rontumert who required 30 kilowlrttl or unite ror 6,000 kilowatt hours. 
1 Wel1hted avera~ monthly bill oUnduttrial rontume,. who required 1,000 kilowath of service for 200,000 kilowatt hour.. 
1 Conttant 1872 doll art calculated uain1 GNP implitit price deflaton, 1972 • 100. See Unitt of Meature, Conversion Futon, and Enern EquiYalenta. 
NA. • Not available. 
Sourcet: • 1949 throu1h September 1977-Federal Power Com minion, Form 3, "Typical Net Monthly Billa:" • October 1977through September 1179-U.S. Department 

of Ener1y, En ern Information Adminlttration, Fe-deral Power Commlaaion Form 3,"Typical Net Monthly Billt."• October 1979 throu1h December HnB-U.S. Department 
of Energy, Ener17 Information Adminlttratlon, Form 213, "Typical Net Monthly Billt." 
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Figure 2.2.1-4. Worl~ Price of Oil 
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As a consequence of higher energy prices the GNP deflator (inflation) 
has increased and real GNP growth has decreased (Table 2. 2.1-5). Along 

with conservation measures and increased cost of energy, the downturn in 
the economy has slowed the growth in energy consumption. The increase in 

total electricity generation from 1978 to 1979 was only 1.9 percent versus 

. the 3. 5 percent annual 1 oad growth from 1973 to 1979. Electric utility 
I 

planning reflected this decreased growth rate, resulting in deferred 

installation of additional generating capacity and most other utility 

equipment for both transmission and distr·ibution. Due to the increasing· 

costs in electricity, the PUCs have been closely regulating the utilities 
and, in an effort to reduce electricity costs, have delayed the granting of 
rate increases, thus creating a lag between the time of capital 

expenditures and when these costs are included in the rate base. 

1965 
1966 
1967 
1968 
1969 

1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 

Table 2.2.1-5. GNP Factors 
(percent per year) 

GNP Deflator Real 

1.8 
2.8 
3.2 
4.0 
4.8 

5.5 
4.5 
3.4 
5.6 

10.2 
9.6 
5.2 
5.9 
7.4 

12.8 

GNP Growth 

6.4 
6.6 
2.6 
5.1 
2.9 

-0.5 
3.7 
6. 7 
6.0 

-2.1 
-1.4 
6.1 
5.7 
4.6 

-1.5 

Uti 1 ities have encountered additional regulatory difficulties with 

siting, constructing, and operating nuclear plants. Presently, the period 
to bring a nuclear plant to full operation is 12 to 15 years, beginning 

with a decision by a utility to start site-specific studies and continuing 

through issuance of an operating license by the Nuclear Regulatory 

Commission (NRC). This extended period has increased greatly the cost of 

new nuclear electric-generating plants, and the capital cost is projected 

to continue to be greater than that for fossil plants. Nuclear power is 
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effected significantly by uncertainties associated with the time required 

for construction and the time required by NRC to process and grant con
struction permits. These uncertainties combined with the high capital cost 

and the low load growth have caused the utilities to not only defer con
st~uction of the plants but to cancel the plant entirely. In some 
instances the utilities have paid to manufacturers millions of dollars in 
cancellation fees for long lead items that were already on order. 

In 1979 the Three Mile Island (TMI) nuclear incident cast even more 
uncertainty over the futur·e of nuclear power. Its immediate etfect was to 
decrease the amount of nuclear power generated from 276 GWh in 1970 to 255 
in 1979, a decrease of 8.2 percent. Nuclear plants similar to TMI were 

ordered shut down by NRC and.modifications made to avoid a similar acci

dent. Additional costs may be incurred by the utilities to remedy problems 

as they arise. Table 2.2.1-6 shows the current status of U.S. nuclear 
power plants. Depending upon the considerations previously mentioned there 
is a high uncertainty concerning the.timing and the number of reactors that 
will become operational. Those reactors closer to completion have a higher 
probability of going in service. 

If the problems associated with siting, constructing, and operating 

nuclear power plants were solved in a manner favorable to increasing 
nuclear capacity, utilities would instal,l more nuclear plants. Since it 

' ' 

appears that there will be continuing problems with nuclear power, an 
I . 

increased amount of fossil-fueled generation capacity w1ll be required. 
For the time frame of this study it is unlikely that yebL11ei'mal and other 
sources of electricity will make a significant contribution to utility 
power generation. New fossil-fueled capacity will have to fill the gap 
between load growth and new nuclear capacity. 

There are problems that will have to be addressed when deciding 
whether the new fossi 1 generation will be coal , oil , or gas. The major 
consideration for coal is environmental impact. Oil and gas are premium 
fuels, cleaner to use, but more costly than coal. The use of oil and gas 
for new plants is restricted by the Federal government through the PIFUA. 

All new electric power plants must use coal synthetic or other alternate 
fuels (petroleum coke; shale oil; uranium; bianass, municipal, industrial, 
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Table 2.2.1-6. Status of U.S. NLclear Power Plants as of 31 March 1980 

Net 
Boiling Pressurized Megawatts 
Water Water Total Total 

Reactor Status Reactors · Reactors Other a Reactors · Ca~acit~ 

Operatingb: 26 42 3 71 52,200 

Construction Penn it Granted: 28 60 0 88 96,700 

10 Percent Complete or Better: 19 42 0 61 66,900 
Less Than 10 Percent Complete: 6 11 0 17 19,300 
No Construction: 3 7 0 10 10,500 

Under Construction Permit Review: 7 6 1 14 16,300 

Ordered: 0 3 0 3 3,500 

Announced: 0 0 0 0 0 

Totals: 61 111 4 176 168,700 

alncluding one high-temperature gas-cooled reactor (Fort Saint Vrain), one liquid metal fast breeder reactor 
(Clinch River), and two DOE-owned reactors (Shippingport and Hanford N). 

blncludes two DOE-owned reactors with a combined capacity of 940 MWe, Three Mile Island {906 MWe) which was 
shut down due to an accident in March 1979, and Humboldt Bay (65 MWe) which was shut down for seismic 
modifications. 

Based on Program Summary Re~ort, U.S. Nuclear Regulatory Commission, NUREG-038J, Vol. 4, No. 4 March 1980. 

Source: DOE/EIA, 1979 Annual Report to Congress 



or agricultural wastes; wood; etc.) unless an exemption can be granted for 

environmental, financial or system service and reliability reasons. 

The environmental legislation has imposed air requirements that may 

restrict the siting of coal power plants in a number of areas including a 

nonattainment area. This is an area in which air quality is worse than is 
required by Federal and state statutes. A new coal power plant equipped 
with the best available control technology would degrade further the air 
quality unless the utility offsets the amount of pollution emitted from the 
new power· plant by a corresponding decrease from an existin~ facil·ity. The 
PUC would not allow construction of a new plant in the nonattainment area. 
Similar environmental considerations would apply to the conversion of any 

existing unit from oil or gas to coal. 

The PIFUA effects both new and existing oil and gas power plants. As 

mentioned above, newplant construction without the capability to use coal 
or other alternate fuel as a primary energy source is prohibited. Between 

1981 and 1991 less than 2 perceni of the new generating capacity to start 
operation is planned to be oil or gas. Compliance with that part of the 
PIFUA concerning new electric power plants will be nearly absolute. 
Existing oil and gas capacity for 1976 is shown in Table 2.2.1-7. The 

PIFUA requires units that are presently using oil to rev~rt to coal if they 
previously used coal. To assist in the conversions, Congress is del iber
ating the passage of the Power Plant Fuel Conservation Act of 1980 (oil 
back-out bill). From 1965 through 1972, approximately 29,000 MW of coal

fired capacity was converted to oil, much of which could be converted back. 
I 

An estimate of the maximum conversion under this program is approximately 
20,000 MW which is 4. 3 percent of total fossil generation capacity. 

However, this would require that local, state,- and Federal regulatory 

agencies grant variances to certain air pollution standards to .permit the 
burning of coal. Therefore, this amount of conversion is not expected to 
be complete until 1990. 
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Table 2.2.1-7. 1976 Electric Utility Oil and Gas Generating 
Capacity - Contiguous U.S. - National 
Electric Reliability Council Regions* 

(megawatts) 

Combustion Combined 
Steam Turbine Cl_cle 

0 i 1 Gas 0 i 1 Gas Oil Gas 

ECAR* . 4, 751 92 3,090 962 N/A 0 
ERCOT 0 30,013 53 958 0 715 
MAAC 12,985 0 7,709 . 2.32 120 0 
MAIN 1,893 95 3,060 230 0 0 
MARC A 628 235·. 2,446 46 72 0 
NPCC 24,843 54 5,175 45 0 0 
SERC 16,133 640 10,303 99 348. 0 
SPP 8,067 23,504 1,377 691 3 870 
wscc 23,886 2,121 4,256 241 622 224 

Total 93,186 56,754 37,469 3,504 1,165 1 ,809 

* For definition of National Electric Rel iabi 1 ity Council Regions, see 
Appendix, Figure 4. 

The.PIFUA requires that all gas-fired generating capacity be retired 

by 1990. As can be seen in Table 2.2.1-7, the 1976 gas-fireQ capacity was 

in excess of 60,000 MW. In 1979 the gas-fired generation in Texas, 

Oklahoma, and Louisiana was approximately 75, 92, and 60 percent, respec

tively, of total generation in those states and more than 40 percent of the 
total gas-fired generation of the U.S. The conversion. to coal or 

retirement of gas power plants in those states would be financially 
impossible under normal financing procedures for these utilities. The only 

alternative to continued gas utilization in these units would be conversion 
to oil, which is at odds with the national goal of decreasing dependence on 

oil imports through decreased consumption. 

This background on the factors presently impacting the electric 

utilities will be the basis for forecasting future coal utilization. 

Forecast 

Projections of the amount of coal use by the electric utilities are 

heavily dependent on the amount of electricity which they generate. 
Therefore, the projected growth of electricity consumption (load growth) 

is very important. Recent annual load growth (1973-1979) is approximately 

2-25 



3.5 percent; however, last year's growth was on'ly 1.9. This decreased con

sumption was accomplished through conservation fostered by the escalating 

cost of electricity (see Figure 2.2.1-3). Table 2.2.1-8 shows the 

electricity demand growth rates projected by the EIA in the 1979 Annual 

Report to Congress~ 

Table 2.2.1-8. Electricity Demand Growth Rates 
Medium World Oil Price Scenario 

(percent per year) 

1978-1985 
1985-1990 
1990-1995 
1978-1995 

3.0 
3.7 
3.0 
3.2 

Since 1974 the cost of electricity for the r·esidential customer has 

risen by 63 percent in current dollars, and the costs of coal, crude oil, 

and natural gas have risen by 58, 216, and 165 percent, respectively. As 

discussed in Section 2.1, Assumptions, the costs of oil and natural gas are 

projected to increase at a higher rate than coal. This escalation in oil 

prices will provide incentive for the increased utilization of coal by the . 
utilities. Another positive aspect of coal utilization is assurance of 

coal availability through long-term contracts or captive coal operations 

(utility-owned coal mines). There is a corresponding increase between the 

cost of petruleum and the economic comp~titiveness of coal-derived 

synfuels. 
I 

Because the synfuels will meet ambient environmental standards, some 

electric utilities consider them as an alternative to the direct ut'il i- I 
zation of coal. Synfuels also may be preferable over petroleum or natural 

gas because of a greater assurance of supply. The majority of synfuels 

production, however, is projected to be utilized in other sectors. 

In addition to the price i,ncreases previously mentioned, the Federal 

government is impacting tlie pe~roleum and natural gas consumption of the 

electric utilities. Through oil and gas decontrol, the cost of domestic 

fuels used by the utilities is increasing, and the PIFUA restrictions on 

oil and gas use have been imposed. These actions along with the proposed 

oil back-out bill will help decrease oil and gas consumption for the 

production of electricity. 
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The effect of these actions is forecasted by EIA in the 1979 Annual 

Report to Congress. The 1995 utility natural gas consumption decreases to 

61 percent of the 1978 level (see Table 2.2.1-9). The utility oil con

sumption is projected to decrease to 34 percent of the 1978 level during 

the 1985-1990 time frame and to 5 percent by 1995. 

Table 2. 2.1-9. Electricity Fuel Consumption 
Medium World Oil Price Scenario 

(quadrillion Btu) 

Oi 1 
Natural Gas 

Total 

1978 

3.8 
3.3 

7.1 

1985 

1.3 
2.8 

4.1 

Source: DOE/EIA, ~979 Annual Report to Congress 

1990 

1.3 
2.9 

4.2 

1995 

0.2 
2.0 

2.2 

The generation capacity of oil- and gas-consuming units is projected 

by EiA and is shown in Table 2.2.1-10. The total generating capacity is 

not projected to. d~crease; however, sane of the decrease in fuel con sump-. 
tion projected by EIA (Tabie 2.2.1-9) results from using those base-load 
oil and gas units as intenned iate generating capacity. Oil consumption 
could be decreased by converting oil units to natural gas. However, not 

all oil units have this capability, nor is the conversion ability evenly 

distributed nationally. In the northeast almost none of the oil units can 

convert and in the Califorriia, Nevada, Arizona region almost all are 

capable. To reduce the amount of generation from the oil units to 5 

percent of the 1978 electricity output it would be necessary to retire a 
significant amount of capacity. This does not appear likely due to the 
high capital cost of cap.acity replacement ( - $1000/kW). 

Table 2.2.1-10. Electric Utility Oil and Natural Gas Generation 
Medi urn World Oil Price Scenario 

(gigawatts) 

Turbine 1976 1985 

Oil Steam 93 81 
Gas Steam 57 65 
Combustion 41 67 

Total Oil and G.~:.s 191 213 

Source: National Electric Reliability Council 
DOE/EIA, 1979 Annual Report to Congress 
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75 
63 
82 

220 

1995 

73 
63 
90 

226 

Capacity 



Any decrease in power generated by oil. and gas power p 1 ants wi 11 have 
to be supplied by other forms of generation. Coal and nuclear power plants 
will supply almost all of this deficit and meet the growth in electricity 
consumption. Though the amount of power above current production for 
hydroelectric, geothermal, and other new technologies such as solar, is 
expected to increase, it will supply a decreasing percentage of total power 
generation. 

In this study the following are calculated to project the amount of 
electricity generated by coal: 

1. Total electricity demand using 1979 total generation and load 
growth projections 

2. Nucledr generation 

3. Decrease in oil and gas generation 

4. Power supplied through hydroelectric and other capacity 

5. Coal power generation from the data in the above steps. 

The total electric generation in 1979 was 2,247,372 GWh. Generation 

resulting from use of a 3. 2 percent growth rate throughout the time period 
is illustrated in Table 2.2.1-11. 

Table 2.2.1-11. U.S. Net Generation of Electric Utilities 
(thousands of (GWh) 

1979 
1985 
1990 
1995 
2000 

~.~47.4 
2,714.9 
3,1.78.0 
3,720.1 
4,354.7 

The current nuclear capacity in the U.S. is 54,594 MW. With the 

current long lead time (12 to 14 years) for putting a nuclear plant 1n 
service, it appears unlikely that units without construction licences will 

be fully operational before 1995. Only those plants which have started 

site and design work are projected to be in full operation by 2000. (See 

Table 2.2.1-6 for details of the status of u.s. nuclear power plants.) 

Table 2.2.1-12 is based on these assumptions and EIA projections. A 

generation capacity factor of 63.2 percent is used for the projections ·of 
electricity produced. 
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Table 2.2.1-12; Projected Nuclear Capacity and Generation 

Year 

1979 
1985 
1990 
1995 
2000 

MW 

54,594' 
86,000 

125,000 
151,300 
171, 100 

GWh X 103 

255.2 
476.1 
692.0 
837.6 
947.3 

Most of the large (greater than 100 MW) oil and gas power plants have 

been constructed since the 1950s and, therefore, have not reached nonnal 

retirement age (40 or more years of service). The EIA projection of oil 

and gas consumption by electric utilities (Table 2.2.1-9} would require the 

early retirement of some of this capacity. Table 2.2.1-13 shows the 

projected amount of oil and gas generation .used in this study. 

Oi 1 
Natural 

Total 

The 1990 

Table 2. 2~ 1-13. Oil and Natural Gas Generation 
(thousands of GWh} 

1978 1985 1990· 1995 

364 244 125 104 
Gas 305 259 268 224 

670 504 393 328 

projection is based on the EIA 1979 Annual Report 

2000 

83 
179 

262 

to 

Congress. The following are sane of the assumptions used in the EIA 

projections. 

Electric utilities shift from using oil and natural gas for 
producing electricity to coal and uranium. Oil consumption in 
the middle world oil price scenario is 1.3 quadrillion Btu (34 
percent of the 1978 oil consumption) in 1990. This reduction in 
oil consumption occurs because of the high price of imported oil, 
the low growth in projected electricity demand, and an assumption 
that natural gas continues to be available to utilities. In the 
past, utility planners projected demand growth rates of over 5 · 
percent yearly and scheduled new coal-fired and nuclear power 
plant construction to meet this demand. As a result, exces~ 
capacity exists by 1985, unless the planned coal-fired power 
plants are delayed or cancelled due to lower demand or the 
unavailability of capital. This excess capacity is used to 
replace existing oil-fired power plants. Significant oil 
consumption continues until 1990 in New England and the West, 
because the new capacity currently planned for 1990 is not 
sufficient to displace all the oil required by utilities in those 
regions. 
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Natural gas consumption declines slowly until 1995, when 
additional coal capacity is available for its replacement. It is 
.assumed that electric utilities receive 5-year exemptions to 
those provisions of the Powerpl ant and Industrial Fuel Use Act 
that require reduced natural gas consumption in existing facili-. 
ties before 1990 and limit consumption to 20 percent of current 
usage by 1990. Conversions of existing plants from oil to gas 
are assumed to be acceptable, although construction of new gas
fired power plants is not permitted. 

The EIA projection that oil consumption would decrease to 34 percent 

of the 1978 oil consumption by 1985 and remain stable until 1990 appears 

unlikely. Early retirement of existing capacity and replacement of this 

capacity with coal-fired units would place considerable financial strain on 

the utilities. There is no law requiring replacement of oil and gas 

capacity not coal capable with coal capacity and no such law is under con
sideration. The 1985 oil generation projection in Table 2.2.1-13 is an 
average between the 1978 and 1990 projections. It may be possible, 
assuming adequate rate relief, that by 1990 sufficient coal capacity can be 

added to allow those base-load oil units to be operated as cycling power 
plants. This could reduce oil generation to 34 percent by 1990. 

The 1995 and 2000 forecasts are based on retiring existing oil and gas 

power plants as they reach.normal retirement age. To simplify the calcu

lations it is assumed that the capacity existing in 1990 was constructed 

between 1950 and 1980. In 1995, 12.5 percent of the 1990 capacity is 

assumed to be retired, with an additional 12.5 percentiretired in 2000. 

This trend would not continue through 2020, however, because the remaining 

capacity is needed for intermediate and peaking generation. 
! 

The 1978 generation by hydroelectric and other capacity was 280,400 

and 3,300 GWh, respectively. Table 2.2.1-14 shows the estimated generation 

from these sources based on EIA projections. 

Table 2. 2.1-14. Hydroelectric and Other Generation 
(thousands of GWh) 

1978 1985 1990 1995 2000 

Hydro 280 300 309 319 329 
Other 3 10 41 103 196 

Total 284 310 350 422 525 
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Using Tables 2.2.1-11 through 2.2.1-14 results in the following 

estimate of coal ge~eration. 

Tab 1 e 2. 2. 1-15. Co a 1 . Genera t i on 

Annual Increase 

Year GWh X 10 3 
{~ercent} 

1979 1 '076 
1985 1,426 4.8 
1990 1' 743 4. 1 
1995 2,133 4.1 
2000 2' 621 4.2 

To estimate the amount of coal consumed to produce this power it is 

necessary to allocate the increased generation to specific national 

regions. This is required because the different regions will utilize dif

ferent coal types. The western coal, which is a lower quality coal than 

eastern, will be used by western Litil ities. It has a lower Btu content 

and, therefore, more western coal than ·eastern would be consumed to produce 

the same amount of electricity. 

In 1979, 266,751 GWh was generated by coal in states west of the 
Mississippi River. This was 24.8 percent of total U.S. coal generation. 

The 1979 regional coal generation and utility coal consumption are shown in 

Table 2.2.1-16 •. 
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Table 2.2.1-16. U.S. 1979 Coal Generat~on and 
Utility Coal Consumption 

Region* GWh Thousands of tons 

New England 2,900 1,043 
Middle Atlantic 115,126 46,660 
South Atlantic 228,243 90,592 
East North Central 318, ~61 160,320 
East South Central 144,031 71,802 

Total East 808.860 370,417 

West North Centrdl 109,575 73,674 
West South Central 53,482 43,281 
Mountain 95,936 57,339 
Pacific 7,758 5,063 

Total West 266,751 179,357 

Total u.s. 1,075,601 549,774 

See Appendix, Figure 2 for definition of region 

Source: EIA Energy Data Report - Power Production, Fuel Consump.tion, and 
Installed Capacity Data for 1979; Bituminous and Subbituminous 
Coal and Lignite Distribution, Calendar Year 1979 

The FERC performed a study on coal supply for new electric generating 

units that would be added between 1977 and 1986. It was determined that 
I 

practically all of the new units in the West will utilize bitu.minous and 

subbituminous coal and liqnite produced west of the Mississippi. Of the 

coal produced in the West for new coal power plants, 92.1 percent will go 
to the new units in the West. Because of the lower average heating value 

of western coals, the new western units will use more than their propor
tionate share of the incremental. tonnage required for new coal power 

plants. The new capacity coming on-line in the West is 52.6 percent of 
U.S. new capacity and will require 64.4 percent of the total incremental 

tonnage. Table 2.2.1-17 contains a percentage breakdown by demand and 

supply regions of the coal required by the new units. 
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Table 2.2.1-17. Supply/Demand Allocation of Coal for New Units 

Demand Region Total 

New England 0 

Mid Atlantic 

South 
Atlantic 

East North 
Central 

East South 
Central 

Total East. 

West North 
Central 

West South 
Central 

Mountain 

Pacific 

Total West 

Total 

5. 1 

8.7 

13.9 

7.9 

35.6 

17.1 

31.8 

14.2 

1.3 

64.4 

100.0 

· (in percent) 

Supply Region 

East 
Appalachia Interior 

5. 1 

8.4 

4.2 

5.2 

22.9 . 

0 

22.9 

0.3 

4.4 

2.0 

6.7 

0.1 

0.1 

6. 7 

West 
Interior 
and Gulf 

13.8 

·13.8 

13.8 

Northern 
Great 
Plains 

3. 1 

0.7 

3.8 

16.0 

17.5 

5.2 

0.3 

39.0 

42.8 

Mountain 

2.2 

2.2 

1.1 

0.4 

9.0 

1.0 

ll. 5 

13.7 

Source: FERC, Status of Coal Supply Contracts for New Electric Generation 
Units, May 1978 

Since the May 1978 publication of the FERC report a new coal plant has 

been announced for the New England region. This plant would consume 0. 3 

percent of the total incremental coal used for Table 2.2.1-17. It is 

assumed that the Appalachian region would supply the coal requirements for 

this plant. 
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Assuming that the coal for new utility plants will maintain a 

distribution similar to the one in Table 2.2.1-17, the coal used through 

the year 2000 can be estimated. Using a utility heat rate of 10,492 

Btu/kWh for coal plants and the heat content for coal shown in Table 

2. 2.1-18, the coal consumption for incremental coal generation can be 

derived. 

Table 2.2.1-18. Average Coal High Heating Value for Electric Utilities 
(Btu per pound) 

Appalachia 
East Interior 
West Interior and Gulf 
Northern Great Plains 
MotJntain 

12,200 
11,300 

7,000 
10,000 
10,000 

Tuble 2.2.1-19 shows the 1979 distribution of coal from the Rurea·u of 

Mines producing regions to the consuming regions. By adding the coal· 

requirements for the incremental generation to the 1979 generation, the 

total coal consumption and distribution can be calculated. The results are 

shown in Table 2. 2.1-20. 

Sensitivity Analysis 

The utility coal consumption projected in Table 2.2.1-20 is impacted 

by many factors, a number of which have been studied by EIA. Their effect 

on fuel consumption is shown in Table 2.2.1-21. 
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Table 2.2.1.:.19. 1979 Distribution of Bituminous, Subbituminous, 
and Lignite Coal to the Electric Utilities 

(thousands of short tons) 

Bureau of Ml nes DIstrIct of OrIgIn" 

16 & 22 & 
·DestInatIon 2 3 & 6 4 7 8 9 10 11 12 13 14 15 17 18 19 20 21 23 Total 

f'ew England 21 1019 3 .. 1043 

.-~:~' .. ·; ·.::~.,. 

Middle Atlantic 29862 7595 6098 1909 338 853 4 46660 

South At I ant I c 8639 231 12521 65 2206 56505 5176 2949 1232 1034 33 90592 

N 
I 
w East North 

(J'I Central 1698 2305 8613 32216 990 24823 8262 29731 18042 35 27 2970 14246 1392 14970 160320 

East South 

Central 11 304 3056 547 20699 27055 2846 2625 13684 6 35 664 269 71801 

West North 

Central 5 7 4 11 467 344 927 14323 93 637 35 142 8798 . 1870 270 20656 288 13360 11437 73674 

West South 

Central 15 3 21 25040 38 16366 1797 43280 

M:>untaln 9116 22311 1 7261 . 5137 3513 57338 

Pacific 13 5050 5063 

United States 40219 10170 28559 37257 4548 103230 41420 49849 . 21992 637 14757 204 33933 1465B 22581 68529 7099 13360 36768 549771 

" For definition of Bureau of Ml nes Cba I Dl str I cts see ,Append I x, Figure 3 



·~~ 
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Table 2. 2. 1-20. Electric Utility coal consumrion and Distribution 
(thousands of short tons 

Supply Region 

Eas-t Wes-t In-terior Nor-thern 

Demand Reg I on To-tal Appalachia In-terior and Gulf Grea-t Plains Moun-tain 

1985 

New Erig I and 1,585 1,585 

Mid Atlantic 55,873 55,873 

Sou-th AT I an-t I c 106,307 96,375 9,899 33 

Eas-t Nor-th 

Cen-tro:~ I 185,429 70,232 63,983 62 36,208 6,944 

East South 

t:en-tra I 86,072 47,694 36,139 41 1 '534 664 

West North 
Central 10.4,564 873 15,343 ~,940 63,284 16,124 

West South 

Cen-tral 100,725 18 180 49,990 47,979 2,558 

M::luntaln 82,989 30,167 52,822 

Pacific 7,411 5,605 1 ,806 

To-tal 730,955 280,650 125,544 59,066 184,777 80,918 

1990 

New Engl11nd 1,585 1,585 

Ml d At ll!ntlc 64,212 04,:l1 :l 

South At l11nt I c 120,533 110,110 10,390 33 

East North 

Contra! 208,157 85,100 71,177 62 41,277 10,541 

East South 
Central 98,989 56,196 39,409 41 2,679 664 

W~s-t North 

Cen-tra I 132,525 873 15,343 8,940 89,446 17,923 

West South 

Centrl!l )52,722 18 343 72,555 76,594 3, 212 

M::lunta In 106,207 38,669 67,538 

Pacific 9,537 6,096 3,441 

Total 894,467 318,094 136,662 81,631 254,761 103,319. 
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Table 2. 2.1-20. Electric Uti 1 ity Coal Consumption 
and Distribution (Continued) 

(thousands of short tons) 

Supply Region 

East West Inter lor Northern 
Demend Region Tote I Appelachla Inter lor and Gu If Great Plains Mountain 

1995 

New England 1 '585 1 '585 

Mid At I antic 74,480 74,480 

South At I ant I c 136.049 1n.nn 10,994 33 

East North 

Central 236,142 93,556 80,036 62 47,518 14,970 

Eest South 
Centre! 114,895 66,665 43,436 41 4,089 664 

West North 
Central 166,953 873 15,343 8,940 121,660 20,137 

West South 

Central 216,747 18 544 100,339 111,828 4,018 

t-buntaln 134,796 49,138 85,658 

Pacific 12,154 6,700 5,454 

Total 1,095,801 364,199 150,353 109,415 340,933 130,901 

2000 '\ 
New England .1 ,585 1,585 

Mid Atlantic 87,314 87,314 

South At! ant lc 159,942 148,160 11 '749 33 

East North 

Centra I 271,120 104,125 91 '108 62 55,319 20,506 

East South 

Central 134, n5 79,750 48,469 41 5,851 664 

West North 

Central 209,984 873 15,343 8,940 161,923 22,905 

West South 

Centra I 296, no 18 795 135' 066 155,866 5,025 

flbuntaln 170,529 62, i23 108,306 

Pacific 15,425 7,455 7,970 

Total 1,347, 444 421,825 167,464 144,142 448,637 165,376 
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Table 2. 2.1-21. Sensitivity of Electricity Fuel 
Consumption Projections - 1990 

(10 15 Btu) 

1979 ARC 1979 ARC Load Limit On 
Fue 1 1978 Middle High Oil Manage- Gas Con-
~ Actual Oil Price Price ment sum~t ion 

Coal 10.3 18.5 18.6 18.9 18.5 

Oil 3.0 1.3 1.1 l.2 2.7 

Natural 3.3 2.9 3.2 2.6 o. 0 
Gas 

Nuclear 3.0 H.c 8.1 8.2 8.1 

Hydro- 2.9 3.2 3.2 3.2 3.2 
electric 

New Tech- 0.1 0.4 0.4 . o. 4 0.4 
nologies 

Total 23.3 34.5 34.7 34.6 33.6 

Source: DOE/EIA, 1979 Annual Report to Congress 

The fo ll owing is extracted from the EIA 1979 Annual Report to 

Congress. 

The load management case assumes l11dL time-of-use :pricing for 
electricity is implemented, causing a shift in demand from the 
e_xr1Pnsive peak hours of the day to off-peak hours~ Generation 
from coal-fired power plants increases in response to the 
increased demand in the base mode, and generation from oil- and 
gas-fired turbines decreases with the lower peak demand. The 
price of electricity decreases· 2 percent from the base case with 
the operation of more efficient plants and lower fuel costs 
resulting from the shift to coal. These cost savings more than 
offset the additional capital cost of changing meters to 
calibrate time-of-use rates. · 

The nuclear moratorium case assumes that plants currently less 
than 10 percent complete will be cancelled. As a result, nuclear 
capacity additions decrease by 4 gigawatts in 1990. Electricity 
generation from coal, oil, and natural gas increase by 1. 7, 9. 0 
and 4.5 percent, respectively, over the base case. The impacts 
of this moratorium however, are greater in 1995. 
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The limit-on-gas consumption case assumes that the Powerplant and 
Industrial Fuel Use Act will be strictly enforced. The act 

·limits natural gas consumption in 1990 to 20 percent of the 1977 
consumption, and, because utilities have fewer options, oil-fired 
power plants that were retired before the end of their useful 
lives continue to operate. The level of generation from oilfired 
power plants is double the base case projection. Oil consumption 
increases to 2.7 quadrillion Btu (71 percent of the 1978 level) 
in response to a limited gas consumpfion of 0.6 quadrillion Btu. 
The average price of electricity increases by 1.2 mills per 
kilowatt hour (kWh) over the base case because of increased fuel 
costs. 

The projections in Table 2.2.1-20 assume a world oil price similar to 
the EIA Middle· World oil projection. The high oil price described in the 
baseline scenario is approximately 25 percent higher than.the high world 

oil price used by EIA. The effect of the high oil price in the EIA pro
jection is to increase utility coal consumption from 0.5 percent in 1985 to 
2.2 in 1995. Though the high oil price in the baseline scenario is higher 

than that in the 1979 Annual Report to Congress, the effect on coal con

sumption is not expected to be higher~ Financial, regulatory, and envi
ronmental proble~~ will continue to constrain the utilities from replacing 

existing oil and gas capacity with additional coal-fired plants. 

Many power plants have the capab i 1 ity to switch between oil and gas 

without major modification. With a constrained supply of natural gas to 
electric utilities, oil consumption would have to increase to compensate 
for the shortfall. Power plants lacking the switching capability would be 
unable to supply the shortfall. At present natural gas costs less than 

oil, and though the price is increasing, it is not projected to reach that 

of oil. If gas is unavailable, the cost of producing electricity from oil 

and gas power plants would increase because additional higher cost oil 
would be consumed. The effect of a constrained gas supply on the amount of 
coal consumed would be similar to that projected for the high oil price 
case. 
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Nuclear power could be higher or lower than the projections for the 

baseline scenario, dependent upon both regulatory treatment and public 

opinion. For nuclear power use to increase during the 1990s, it will be 
necessary to streamline the regulatory process and decrease the power of 
intervenors to lengthen the licensing process. If this is not done, only 
those units under construction will be completed. If the regulatory 
problems are solved and the total time for installation of a nuclear plant 

decreases to 10 years, additional nuclear plants could be in operation by 

2000. However, the major effect of this change in regulatory policy would 

be felt after 2UUU. The effect on utility coal consumpL ion for these 

sensitivities is shown in Table 2.2.1-22. 

Year 

1985 
1990 
1995 
2000 

Table 2.2.1-22. Utility Coal Consumption Sensit1v1ties 
(thousands of short tons) 

Baseline High Oil Price/ 
Scenario Constrained Gas Low Nuclear High Nuclear 

731,000 734,000 731,000 731,000 
894,500 899,000 894,500 894,500 

1' 095' 800 1,120,900 1, 119' 300 1,095,800 
1,347,400 1' 377' 000 1,415,400 1,385,000 

There is a direct relationship between load growth and coal consumption. 

Table 2.2.1-23 shows the potential effect on utility coal projections were 

the 1 oad growth to be higher or 1 ower than the 3. 2 percent used for the 

baseline scenario. The figures in this table were derived assuming the all 

noncoal generation would remain as in the .baseline scenario. 

The results of these sensitivities show that only in the case of 
changing load growth and low nuclear growth will there be any significant 

change from the low oil price case in the amount of coal utilized by the 
utilHies during the 1980-2000 time frame. 
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Table 2.2.1-23. Coal Projections for Various Load Growth 
(thousands of short tons) 

Load Growth 
;<;~rce r:t./,rec r 1985 1990 1995 2000 

4.0 796,400 1,046,700 1,348,200. 1,741,600 
3.5 754 '800 954 '300 1' 187' 100 1 '488' 100 
3.2 731,000 894,500 1,095,800 1,347,400 
3.0 714' 300 866,300 1,037,100 . 1,258,000 
2.5 674,800 " 782, 500 897,900 1,049,000 

In the following table the baseline projections are compared with 

other projections. 

Baseline 
Scenario 

EIA 

EPRI 

NCA 

WOCOL 

Table 2.2.1-24. U.S. Utility Coal Projection Comparison 
(mill ions of short tons) 

1985 1990 1995 2000 

731-734 895-899 1,096-1,121 1,347-1,378 

737 884 1' 115 

1,300 

733 959 

617 825 1,290 

Source: EIA: Energy Information Agency, DOE, 1979 Annual Report to Congress 
EPRI: Electric Power Research Institute, Overview and Strategy 

1981-1985 Research and Development Program Plan 
NCA: National Coal Association, Long-Term Forecast, February 22, 

1980 
WOCOL: World Coal Study, Coal-Bridge to the Future 

Comparison of these projections shows that the baseline scenario 

projection is bounded by other projections except in the year 2000. The 

trend of the EIA and NCA 'projections indicates a higher projection of 

utility coal consumption for 2000 and would, therefore, put the baseline 

scenario projection within the bounds of the other for·ecasts. 
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2.2.2 Industry Coal Demand Forecast 

The industrial sector historically has been a major consumer of energy 

in the U.S. In 1979, energy consumed by this sector amounted to over 28 

quads, or about 37 percent of total U.S. energy consumption. Natural gas 

(dry) was the largest source of energy to this sector in 1979. Electri

city, oil, and coal followed, with coal supplying only 12 percent (67 

million tons) of total energy conswnption. Over the past 25 years, coal 

use. in the industrial sector has gradually declined, as manufacturing firms 

switched to cheaper and more plentiful oil and gas supplies. Ho\'tever; 

higher oil and natural gas prices, and, to a lesser extent~ mandated coal 

conversion are expected to lead to greater industrial coal use in the 

future. 

The industrial sector consists of four major subsectors. TI1ese are: 

• Manufacturing 
• Agriculture 
• Mining 
• Construction 

Among these, the manufacturing .subsector is by far the largest consumer of 

energy, and accounted for about 79 percent of the energy consumed by 

industry in 1974 (or 28 percent of the nation's energy use). This was 

followed by mining with 9 percent, construction with 7 percent, and 

agriculture with 6 percent. The major portion of the energy consumed by 
I 

the manufacturing subsector is used to provide direct h~at, process steam, 
I 

I 

and raw materials (feedstocks) for manufactured products. Eighty percent 

of the sector's energy consumption has been characterized according to 

functional use by various studies. Of this, a third.is for direct heat, 1 

and one-half is split about evenly between process steam and raw materials 

usage. The remaining is for machine drive, electricity generation, elec

trolytic processes, coke production, space conditioning, and lighting. The 

20 percent of energy consu~pt ion which has not been charac:teri zetl is used 
I 

mostly in small industries where machine drive, direct heat, and nonprocess 

energy uses such as heating, lighting, and air conditioning are relatively 

more important than in heavy industry. Figure 2.2.2-1 illustrates energy 

use in the manufacturing subsector for 1967, 1971, and 1974. 
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Figure 2.2.2-1. Energy Use in Manufacturing - 1967, 1971, 1974 

-The agricultural subsector accounted for approximately 2 percent of 

U.S. energy consumption in 1974. Over 50 percent of the energy consumed by 

this subsector i·s used to power farm vehicles; approximately 25 percent is 

11sed for machine dt·ives (much of it for irrigation); and a considerable 

portion of the remaining 25 percent goes toward crop drying. The primary 

fuels used in the agricultural subsector are diesel and gasoline. 

The mining subsector accounted for about 3 percent of U.S. energy 
consumption in 1974. About 75 percent of the energy used in the mining 
sector is for oil and gas extraction. 

The construction subsector accounted for 2.5 percent of the nation's 

energy consumption for the same year. Working operations on construction 
sites and asphalt, the only raw material used that has an inherent, 

marketable energy content, consume most of the energy in this subsector. 

Figure 2.2.2-2 shows the historical trends for some of the industrial 

indicators. Prior to the oil embargo, energy consumption grew at aimost 
the same rate as real GNP originating in the industrial sector, which is 

similar to industrial production. Since 1973, conservation measures and 
improvements in production processes have caused a decrease in energy 

consumption per dollar o{ real GNP output, or industrial production. 

2-43 



2.0 

1.9 
1.8 

1.7 

1.6 

Indicator 1.5 
Value 1.4 
(1960-1. 0) 

1.3 
1.2 

1.1 

1.0 
.9 

.8 r----------------------------

1960 1965 1970 1973 1974 
Year 

~!' 

1976 1978 

.GNP Originating 
Industrial Sector 

Primary Energy-. 
Consumed 
lhdustri~l Sector 

Primary Enernv 
--· G~P."'-'-'LL 
Industrial Sector 

Source: -conservation and Solar Strategy for Industrial Sector, August 
1980 

Figure 2.2.2-2. Industrial Indicators- 1960-1978 

Additional improvements could be made to increase energy efficiency. 

Prime candidates for process efficiency improvements arc the 10 most 

energy-intensive industries which consume over 85 percent of the energy 
. I 

used by the industrial sector. These industries, having developed during 
' 

decades of abundant and low-cost energy, have remained, for· the most part, 

unaltered in their modes of o~eratio~ even to the present time. As a 

result, the technological base of these industries isvirtually obsolete, 

and the industries themselves are ~nong the most inefficient in the 

industrialized world. European and Japanese industries co.nsi stently use 20 

to 25 percent less energy per unit of outp.ut than their u.s. counterparts. 

The improvement in energy efficiencies that could be. achieved by the 

year 2000 by new and existing plants is estimated to be 25 percent. The 

majority of this additional increase in energy efficiency. would be achieved 

by new plants. This estimate was derived from data in .the DOE Industry 

Energy Consumption Strategic Plan, July 1978 and the DOE/CS Industrial 

Energy Efficiency Annual Report published in 1979. 
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Figure 2.2.2-3 shows the amount of energy forecasted to be consumed by 

industry without and with additional increases in energy efficiency. The 

forecasted energy consumption, without increases in efficiency, is based 

upon a forecast of future industrial production by Predicasts Incorporated" 
If increases in efficiency were not to occur, energy consumption would 
increase at the same rate at production. However, because energy 

efficiency is forecasted to improve by 25 percent by 2000 the lower 
projection of energy consumption shown in Figure 2.2.2-3 will be used. 

The major use of coal in industry is for steam production and dire~t 
heat. The total steam requirement of industry in 1968 was 41 percent of 

total fuel consumption. The steam is generated in boilers, and used in the 

processes and for electricity generation. Coal provided 23 percent of 
boiler and 26 percent of nonboiler energy consumption in 1968 •. Recent 

trends of the amount of new boilers that are coal-fired are shown in Table 

2.2.2-1. This table shows that about 7·to 10 percent of boiler capacity 
that was sold between 1972 and 1976 was designed as coal-fired. 

Table 2.2.2-1. 

Year 

1972 
1973 

. 1974 
1975 
1976 

Market Share of Coal-Fired New Boiler Sales 

Percent by Capacity 

5. 1 
8.6 
7.7 

10.1 
7.0 

Source: American Boiler Manufacturers. Association 

Several recent laws, however, complement the effects of high oil 

prices which would cause the market share for future coal-fired boilers to 
be much higher than is indicated by Table 2.2.2-1. 

Several provisions of the National Energy Act of 1978 were designed to 
improve the competitiveness of coal through reducing its capital cost and 

increasing its fuel price advantage relative to other fos·sil fuel 
alternatives. In particular: 

1 The Energy Tax Act of 1978, \'thich provides subsidies for capital 
investments in coal and renewable resource-based equipment 
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Figure 2.2.2-3. Total Energy Consumption Forecast 1 

Industrial Sector 
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• The Natural Gas Policy Act of 1978, which increases the price of 
natural gas to most industrial customers 

1 The Power Plant and Industrial Fuel Use Act of 1978, which 
prohibits the use of oil and gas in new boilers with a firing rate 
of 100 million Btu per hour or greater, unless the cost of using 
coal is "substantially greater than" the cost of using imported 
oil. Exemptions from this requirement can be granted for reasons 
of environmental impact or coal supply constraints. 

Another indication that the coal-boiler market share will be higher 

than the 1972-1976 trend is a study conducted by the American Boiler 
Manufacturers Association. This study, performed about two years before 
the Fuel Use Act was passed in 1978, indicates that by 1986 over 80 percent 

of the industrial boilers to be sold will be coal-fired (Table 2.2.2-2). 

Table 2.2.2-2. Long-Range Industry Forecast of Market Share 
of Coal-Fired Boilers 

Capacity Number of Units 
* Fuel (thousand pph) 1977 1981 1986. 

Coal 100-200 17 42 70 
200-300 17 42 70 

Over 300 16 42 70 

Total 50 126 210 

Oil 100-200 45 25 20 
200-300 45 30 15 

Over 300 10 5 5 

Total 100 60 40 

Natural Gas 100-200 10 5 5 
200-300 0 0 0 

Over.300 0 0 0 

Total 10 5 5 

Total 160 191 255 

* Thousands of pounds of steam per hour. 

Source: American Boiler Manufacturers Association 
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In light of the Boiler Manufacturers Association projection of high 

coal-boiler installations and the requirements of the Fuel Use Act, it is 

assumed that 100 percent of the new boilers to be insta 11 ed after 1980 wi 11 

be coal-fired. Boilers are assvmed to continue using 41 percent of the 

total energy consumed in industry. It is also assumed that the historical 

use of coal for nonboiler use (26 percent of total energy consumption) 

will continue throughout the forecast period. Coal is forecasted, 

therefore, to supply 67 percent of the incremental energy demand of 

industry after 1980. 

Existing industrial plants have an incentive to convert to coal due to 

the high cost of oil and gas. However, even with the difference in cost· 

between coal and oil, it may not be financ.ially feasible for the plant to 

build a new coal boiler. The amount of coal conversion by industry was 

estimated based upon the Annual Survey of Manufacturers by the CeAsus 

Bureau. This study performed for the 197T-1978 heating season shows the 

capability of manufacturer-s to use alternative energy. An analysis of this 

study showed that 12.6 million tons of coal could be used to substitute 

approximately 0.25 quads of oil and gas. Economic, environmental, and 

technical reasons are given for this limit on the amount of substitution. 

Coal consumption in the industrial sector for existing plants, 

substitution of coal for oil and gas consumption, and new ·energy 

requirements are shown in Table 2.2.2-3. The coal flows for this 

projection are shown in Table 2.2.2-4. 

Table 2.2.2-3. lndust ria 1 Coal Consumption Forecast 
(millions of short tons) 

1979 67 

.1985 147 

1990 213 

1995 278 

2000 346 
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Table 2. 2. 2-4. Industria 1 Coal Distribution and Consumption 
(thousands of short tons) 

Supply Region 

East West Interior Northern 

Demand Region Total Appalachia Interior and Gu If Great Plains Mountain 

1985 

New Eng I and 439 439 

MId At I ant I c 17,648 17.615 32 

South At I antic 24.413 23,910 503 

East North 

Central 63.575 36,580 25.895 165 644 291 

East South 

Central 15.512 13,724 ·1, 740 42 6 

West North 
Centra I 12.467 1,033 5. 121 969 4 ;515 829 

West South 

Centra I 4, 219 9 75 3, 526 18 591 

Mountain 7. 143 2, 750 . 4,1Q:'\ 

PacIfIc 1 ,888 20 3 24' 333 1,508 

Total 14 7. 304 93,330 33,369 4, 726 8,261 7,610 

1990 

New England 739 739 

Mid At I antic 25,767 25.715 46 6 

South At I ant I c 36,113 35,310 803 

East North 
Centra I .96. 375 55,480 39,195 265 944 491 

East Soutl:l 
Centra I 21,934 19,624 2, 240 64 6 

West North 

Centra I 17,467 1,433 7.121 1,369 6,315 1, 229 

West Sou.th 

Centra I ·4, 219 9 75 3,526 18 591 

Mountain 8,143 3,150 4,993 

Pacific 1 ,888 20 3 24 333 1,508 

Total 212,645 138,330 49,483 5,248 10,766 a, 818 
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Table. 2. 2. 2-4. Industria 1 Coal Distribution and Consumption (Continued) 
(thousands of short tons) 

Sup~l:t: Re2lon 

East West Inter lor Northern 

Demand Region Total Appalachia Interior and Gulf Groat PIa Ins Mount11ln 

1995 

New England 1,039 1,039 

Mid Atlantic 33,886 33,815 60 11 

South Atlantic 47,813 46,710 1' 103 

E11st North 
Central 129, 175 74.380 52,495 365 1, 244 691 

East South 
Central 2H,.5~6 29,924 2, 740 8'i 6 

West North 
Centra I 22,467 1, 833 9,121 1, 769 8,115 1,629 

West South 

Centr11l 4, 219 9 75 3, 526 18 591 

M:lunt11ln 9,143 3,550 5,593 

PC!Ciflc 1 ,888 20 3 24 333 ~ 

Tote I 277,986 183,330 65,597 5, 770 1:5,271 9,968 

2000 

New Eng I end 1,299 1,299 

Mid Atlantic! 42,387 -42,295 ffi 12 

South Atlantic 59,933 58,590 1,343 

East North 
O,ntrel 163,34:; 94.070 66,405 455 1, 594· 821 

East South 

Centr11l 35,277 31,644 3,520 106 7 

West North 

Central 27.557 2, 293 11,201 2, 139 9, 955 1,969 

West South 

Centre I 4,219 9 75 3,526 18 591 

M:lunte In 10,203 3,960 6,243 

PC!Ciflc 1,888 20 3 24 333 ~ 

Tote I 346,108 230,220 82,627 6,250 15,872 11,139 
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Sensitivity Analysis 

One of the major factors effecting the e.stimate of coal consumption is 

the number of boilers in new plants which would be coal-fired. It was 

assumed that 100 percent of new boilers would be coal-fired. A sensitivity 

analysis was performed to test the change in total industrial coal 

consumption if this factor was varied. Because the market share of 
I 

coal-fired boilers sold between 1972 and 1976 was between 7 and 10 percent 

of total industrial boiler sales, one of the sens.itivity analyses used 10 

percent for future coal-boiler sales. Market shares of 30, 50, and 80 

percent were also analyzed. The results of this analysis. are shown in 

Table 2.2.2-5. 

coal 

coal 

New 

Table 2.2.2-5. Coal-Boiler Sensitivity Analysis 
(millions of short tons) 

Coal-Fired Boiler 
. Market Share 

~ ~ercent} 1985 1990 1995 

100 147 213 278 

80 138 196 253 

50 124 170 215 

30 113 150 187 

10 103 133 162 

The effect of varying this parameter is .a marked change in 

2000 

346 

313 

263 

. 226 

192 

industrial 

consumption in the year 2000. In the 10 percent market share case. 

consumption is reduced by 45 percent. 

A comparison of these forecasts with other forecasts is shown in Table 

2.2.2-6. 
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Table 2.2.2-6. Comparison of Industrial 
(millions of short tons) 

Coal Forecasts 

1985 1990 1995 2000 

Baseline Scenario 
{1 00~~ coa 1 boilers) 147 213 278 346 
{30% coal boilers) 113 150 187 226 

* EIA 223 248 280 

LPDO 111 159 233 

NCA * 97 125 

* WOCOL 88 124 243 

* lncludes industrial aml n:~sidential/commerciul coal c.onsumption 

EIA: DOE/Energy Information Agency, 1979 Annual Report to Congress 
LPDO: DOE/Leasing Policy Development Office, Preliminary National and 

Regional Coal Production Goals for 1985, 1990 and 1995, Draft 
Report, July 24, 1980 

NCA: National Coal Association, Long Term Forecast, February 22, 1980 
WOCOL: Coal-Bridge to the Future, Report of the World Coal Study, 1980 

The comparison shows that the baseline scenario with a coal-fired 
market share of 100 percent for new boilers is at the high end of the 
projections. Even though the 1995 baseline forecast is lower than EIA, the 
baseline scenario growth rate from 1985 to 2000 is higher than the EIA 

forecast growth rate from 1985 to 1995. The WOCOL projection combines the 

industry and residential/commercial{R/C) coal consumption forecasts. 
Current R/C load demand is about 9 million tons per year. The 30 percent 
market share case, therefore, appears to be comparable to the WOCOL. 
projection for 2000. 

A more in-depth comparison of the EIA projection shows that 
conversions by existing plants from oil and gas to coal comprises most of 
the ·increased coal consumption from the 1979 amount of 67 million tons. 

The major increase in coal consumption in the baseline scenario is the coal 
consumed in new plants and mainly for boilers. 

As is mentioned in the DOE Leasing Policy Development Office study 

(see Table 2.2.2-6), presently available techniques for forecasting 
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industrial fuel demands produce estimates that are supject to a 

considerable degree of uncertainty. The LPDO study states that.some 

forecasts are made with upper and lower bounds of future increases in 
incius~r-ial co.:il demand. However, the range bt·acketed by these bounds is 

wide (about 100 million tons between 1985 and 1990) and the specific time 

path of demand growth within these bounds cannot be predicted with 
confidence. 

Even though the baseline scenario forecast is at the high end of the 

other forecasts shown in.Table 2.2.2-6, the 100 percent market share for 

the new coal boiler case is within the uncertainty range specified by the 

LPDO study. 

The effect of the high oil price case in the baseline scenario would 
be to increase the amount of conversion of existing plants from oil and gas 
to coal. However, the high oil price is assumed to be too low to motivate 
industry to make the capital and operating expenditures needed to overcome 
environmental and technological problems of converting to coal. The 

additional amount of coal conversion is projected to be similar to the coal 

conversion that is forecasted for 1980 to 1985. The n~sults are shown in 
Table 2.2.2-7. 

Table 2. 2. 2·-7. Industrial Coal Consumption 
(millions of short tons) 

Baseline Scenario 1985 

Low Oil Price Case 147 

High Oil Price Case 147 
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1990 

213 

225 

1995 

278 

290 

2000 

346 

358 



2.2.3 Residential/Commercial Coal Demand 

In 1950, coal consumption by the residential/commercial (R/C) and 

transportation sectors was approximately one-third of total coal demand. 

However, by 1979 R/C was approximately 1.3 percent of total demand with an 

almost negligible transportation consumption. Table 2.2.3-1 shows this 

trend of decreased coal consumption in these sectors. 

Table 2.2.3-1. Residentiul/Commcrcial and Transportation 
Coal Consumption 

(millions of short tons) 

Year 

1%0 
1955 
1960 
1965 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 

Residential/Commerci~l 

114.6 
68.~ 
40.9 
25. 7 
16. 1 
15.2 
11. 7 
11.1 

·11. 4 
9.4 
8.9 
9.0 
9.5 
9.1 

{1) Less than 50,000 short tons 

Transportation 

6:3.0 
17.n 

3. 0 
o. 7 
o. 3 
0.2 
0.2 
0.1 
0.1 

( 1 ) 
( 1 ) 
( 1 ) 
( 1 ) 
(1) 

Source: DOE/EIA, 1979 Annual Report to Congress 

Total Coal 

494. 1 
447.0 
398.0 
472.0 
523. 2 
501.6 
524. 3 
562.6 
558.4 

. 562. 6 
603.8 
625.3 
625.2 
680.9 

As seen in the table, in 1974 and 1979, when the costs of home heating 

oil and natural gas were increasing, the amount of coal consumed in the R/C 

sector increased slight 1 y or decreased. This would indicate that coal is 

not a substitute for oil and gas in this sector. Annual R/C coal consump

tion appears to have stabilized at a level of 9 to 10 million tons, which 
is forecasted to continue throughout the 1980-2000 period and .wi 111 not 
change in the high oil price case. Transportation coal consumption is 
assumed to be zero for the baseline scenario. The coal flow for the R/C 

sector is shown in Table 2.2.3-2. 



Table·2.2.3-2. Residential/Commercial Coal Distribution and Consumption 
(thousands of short tons) 

1985-2000 

Su~~ly Region 

Northern 
East West Interior Great 

Demand Region Total A~~alachia Interior and Gulf Plains Mountain 

Middle Atlantic .730 730 

South Atlantic 1,270 1,260 10 

East North Centra 1 2. 710 1,830 630 250 

East South Central 1, 520 1,310 210 

West North Central 1,710 50 420 470 470 300 

West South Centra 1 20 20 

Mountain 1,820 1, 530 290 

Pacific 220 210 10 

Total 10,000 5,180 1,270 490 2;460 600 
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2.2.4 U.S. Metallurgical Coal ·Demand 

Coal, like wood and peat, contains carbon, hydrogen, oxygen, nitrogen, 

sulfur, and other constituents in small quantities. The proportions ·in 

which the major constituents are present vary greatly in different grades 

of coal. The proximate analysis of coal involves the determination of four 

constituents: moisture; ash, the residue following complete combustion; 

volatile matter, consisting of gases or vapors driven off when coal is 

heated at 960°C for· 7 minutes; and fixed carbon, the solid residue, less 

it~ ash content, after the volatile matter has been driven oft. 

Metallurgical coal must have certain properties which enable it to be 

processed into metallurgical coke. Metallurgical coke is used in 

steel-mdk·iny. 

Carbonization is the process of converting coal into coke. Coal is 

heated without burning to separate its volatile matter from the carbon. In 

ordinary practice, coke-oven temperatures are maintained above 1650°F but 

may range anywhere from 950° to 1800°F. Coke produced for metallurgical 

purposes is processed by high-temperature (above 1650°F) carbonization •. On 

the average, high-temperature coke yield represents about 65 to 70 percent 

by weight of the coal. 

Not all coals are suitable for coking, nor are all coking coals 

suitable for metallurgical purposes. Designation of a coal as coking or 

noncoking depends on its action when heated 1n the absence or air. A 

coking or caking coal softens and eventually solidifies into a more or less 

solid cake; noncoking coal crumbles on heating or forms a weakly coherent 

mass. To be suitable for by-product coking, a coal must satisfy the fol

lowing technical requirements: low ash, low sulfur, low coking pressure, 

and high coke strength. Because of these requirements and the nature of 

U.S. coal resources, coal which originates from any given mine is not 

likely to be·charged alone into a by-product oven for conversion into coke. 

Some indication of the very limited extent to which single coals meet all 

technical as well as economic requi~ements is evidenced by the existence of 

only one U.S. by-product facility producing coke from a single coal. 

To satisfy all four technical requirements and t~ yield a highly 

superior synthesized coal for charging to the coke ovens, two, three, or 

more widely differing coals are purchased and mixed at coke-plant 
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coal-preparation facilities. Large reserves of low-ash, low-sulfur, and 

high-coking-strength-yielding coals are available in _the low-volatile coal 

fields, but these coals produce high and unacceptable pressures. The 

reserves of medium-volatile coals all yield high coke strength but are 

generally unacceptable because of high ash, high sulfur, or high coking 

pressure. ·Large reserves of low-to-medi urn ash, low-to-medi urn sulfur, and 

low-coking-pressure coals are available in the high-volatile coal fields, 

but these coals usually yield low and unacceptable coke strengths. 

Blended and prepared synthesized coals charged to the by-product coke 

ovens seldom exceed 8 percent ash and 1. 0 percent sulfur. Most coke plants 

synthesize coal so that pressure against the oven walls during the process 

will not exceed 1.5 to 2.0 psi, and so that the product will be physically 

strong with coke stability indices greater than 50. 

Hard coke for metallurgical purposes is produced from coals yielding 

between 18 and 32 percent volatile matter, but some coals outside this 

range may be used in blends. Sulfur content is important because the total 

sulfur in the coke is not very different from that in the coal which is 

cJrboni zed. lligh sulfur· content causes steel to become brittle and 

d i f f i c u lt to . ro 11 • 

Table 2.2.4-1 shows the amount of coal recently consumed for the 

production of all types of coke. 

Table 2.2.4-1. Annual Consumption of Coal by U.S. Coke Plants 
(thousands of short tons) 

1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 

96' 000 
82,800 
87,300 
93,600 
89,700 
83,300 
84' 300 
77,400 
71 '394 
77' 070 

Source: DOE/EIA, 1979 Annual Report to Congress, Energy Data Report
Coke and Coal Chemicals 

In addition to metallurgical coal, the coke plants produce coke which 

is used as a smokeless fuel for industry and residential heating. Also, 
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when coal is carbonized, by-products such as coal tars, gases, and chemi

cals are produced and sold. However, the nonmetall urgical prOduction of 

coke was less than 3 percent of the total production in 1979. Therefore, 

the growth rates for the amount of coal consumed for total coke production· 

and for metallurgical coal consumption are assumed to be the same. 

In 1977, 77.4 million tons of coal were carbonized in the U.S. Coking 

coal production in 1979 was 77 mill ion tons for U.s. consumption and 52 

million for export. Approximately 67 million tons are projected to be the 

new annual production capacity for metallurgical coal to be added between 

1978 and 1987
1

• This amount of planned new capacity indicates that supply 

can continue to meet the demand for coking coal at a JJrice equal to the 

marginal mini':' r:ost plus a premium for the high-quality characteristics of 

the coking coal. 

The amount of metallurgical coal used domestically will be related to 

the amount of steel produced. The U.S. and European Conmon Market exper

ienced average growth rates in steel production below the annual world 

average of 3.3 percent during 1973-1978. Between 1964 and 1974, U.S. steel 

production increased annually by approximately 1.4 percent. In the 1976 

edition of Mineral Facts and Problems, the Department of Interior projected 

that the annual U.S. demand for steel would inr:rease by 1.25 to 1.6 percent 

to the year 2000. 

Though the production of steel has increased since 1965, the 

consumption of coal has decreased. This is a result of decreased coke 

rates. Coke rate is the number of pounds of coke consumed per ton of pi~ 
iron produced. In 1964 the rdLe was 1,326; in 1976 it was 1,173--a total 

decrease of 13 percent or 1 percent ,per year. Coke rates in the u.s. are 

inefficient by present world standards. The Japanese steel industry, 

considered the most efficient ·iri the world, has a coke rate of only 880 

pounds per ton. To compete for the world market, the U.s. will have to 

lower its coke rate in new replacement steel mills. This will hold growth 

in demand for meb.ll urgical coals below the rate of growth in steel produc

tion. Table 2.2.4-2 shows projections of domestic coking coal consumption. 

1 . 
1979 Keystone Coal Industry Manual 
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Table 2.2.4-2. Domestic Coking Coal Consumption 
(millions· of short tons) 

National Coal Association (NCA) 
Energy Information Agency (EIA) 

1985 

75 
74 

Source: DOE/EIA, 1979 Annual Report to Congress 
NCA, Long- Term Forecast, February 22, 1980 

1990 

75 
78 

1995 

79 

Both projections show virtually no change in. the amount of coal 
consumed for coke production. The 1979 consumption of 77 million tons, an 

increase over the 1978 figure, is partly due to an increase in oil prices. 

Some of the heat required in the iron and steel making process can be 

supplied by either coke or oil. Depending on the cost of alternative fuels 
more coke can be used to decrease oil consumption. An annual coal consump

tion of 77 million tons will be used for the low world oil price baseline 

scenario for 1985-2000. This is based on the assumption that the coke rate 

will not decrease as rapidly as in the past 20 years due to the ~igher cost 
of oil and gas. Because coking coal consumption in 1977 was also 77 mil-
l ion tons, the projected coal flows, shown in Table 2.2.4-3, are nssumed to 
be similar to those experienced in 1977. 

Table 2.2.4-3. Coking Coal Distribution and Consumption- 1985-2000 
(thousands of short tons) 

Demand Region Total 

Middle Atlantic 23,003 

South Atlantic 8,955 

East North Central 31,917 

East South Centra 1 6,639 

West North Central 912 

West South Central 828 

Mountain 2,939 

Pacific 1,800 

Total 76.~93 

Ap.palachia 

23,003 

8,955 

16,959 

6,639 

828 

56,384 

Supply Region 

West Interior 
East Interior 

14,958 

912 

15,870 

and Gulf Mountain 

589 

589 

2,350 

1,800 

4,150 

Source: Calculated fr·om EIA Energy Data Reports, Coke and Coal Chemicals 1977; 1979 Keystone 
Coal Industry Manual. 
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Sensitivity Analysis 

If the coke rate remains stable during any one year, a change in the 

amount of steel produced would have a corresponding change in the amount of 

coal consumed in the production of coke. In the high oil case, economic 

activity.may be slowed, which may decrease the amount of steel produced. 

If oi 1 prices are increased, there may be a corresponding increase in the 

coke rate. In the 1979 Annual Report to Congress, EIA showed the effect on 

coal consumption by domestic coke producers. Table 2.2.4-4 shows the 

results of the EIA high oil price case. 

Year 

1985 
1990 
1995 

Table 2.2.4-4. U.S. Coking Coal Consumption 
(millions of short tons) 

Medium Wor·ld Oil Price High World Oil Prir.e 

74 
78 
79 

73 
77 
79 

Source: DOE/EIA, 1979 Annual Report to Congress 

In the early time frame, a change in world oil price has minimal 

effect on coking coal consumption and no effect over the long term. It is 

assumed, therefore, that coal consumption will be the same in both the high 

and low oil price cases. 
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2.2.5 Coal Demand for Synfuels 

To estimate the amount of coal consumed in the production of synfuels, 

it is first necessary to estimate the amount and type of synfuels that will 

be produced. Both gases and liquids could be derived from coal. 

Low-, medium-, and high-Btu are the three types of gas which .can be 

produced from a coal gasification plant. Low-Btu gas (80 to 150 Btu/scf) 

is used as a fuel near its, point of generation since its low heating value 

makes it uneconomical to distribute. over long distances. Medium-Btu gas 

(300 to 500 Btu/scf) can be used as a fuel and transported econanically 

over distances of several hundred miles. It can also be used as a chemical 

feed stock for the production of methanol or gasoline, and it can be con

verted catalytically to substitute natural gas (high-Btu gas) having a 

heating value of about 1,000 Btu/scf. Medium-Btu gasification is integral 

to all indirect liquefaction technologies. 

Many coal gasification technologies differ in design and operation 

depending on the type of coal used and the product desired. Low~Btu gasi

.fication.processes have been used for.years and are readily available. 

High- arid medium-Btu gasification technologies using noncaking coals 

characteristic of U.S. western coals, are relatively well developed. 

There are two basic methods of producing coal liquids. In indirect 

liquefaction coal is gasified and then turned into liquid. As in the high

and medium-Btu gasification technologies, western coals are more suited for 

indirect liquefaction. In direct liquefaction processes by which coal is 

converted directly into liquid products, both western and eastern coals can 

be used. 

Projections of the amount of synfuels that can be produced by the year 

2000 vary from very little to 15 million barrels per day of oil equivalent 

(MMBDOE). Total petroleum consumption averaged 18.4 million barrels per 

day in 1979. Daily imports averaged 8.4 million barrels day in 1979 with 

Arab OPEC imports equalling 3.0 million. To decrease petroleum imports the 

President announced a 1990 goal of producing 1.0 to 1.5 MMBDOE of coal 

liquids and gases. DOE plans for implementation of this goal would result 

in production of 1.0 MM~DOE of coal liquids, 0.5 of high-Btu gas, and 0.29 

of low- and medium-Btu gas in 1992~ 
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This 1992 coal synfuel goal of 1.79 MMBDOE is considered very 

optimistic by many people involved with the new synfuel industry. Table 

2.2.5-1 shows a number of recent projections for the amount of synfuels 

that will be produced. The projections for 1985, 1990, and 1995 made by 

the DOE Leasing and Pol icy Development Office of Resource Applications 

(LPDO) are within the range shown in Table 2. 2. 5-1. Table 2. 2. 5-2 shows 
the results of an analysis performed by the LPDO on the allocation of coal 
supply to synfuel plants. Synfuel demands for coal are dependent upon 
demands for synthetic fuels, conversion technologies and costs, financial 
incentives offered by the Federal government, regulations, and other· con
ditions. Together these factors determine the types and quantities of coal 

used to produce coal-derived synfuels. Because synfuel production capacity 

in 1985 is essentially predetermined by the number and size of plants 

currently planned, the synfuel demand in 1985 is held constant at 75,000 

barrels per day of crude equivalent. If existing technologies, financial 
incentives, and policies are moderately .sucessful, then the level of demand 

projected by LPDO is expected to be reached. 

The approach for allocation of coal synfuels to the national demand 
regions was to supply coal to the plant expected to be available by 1985, · 

and to determine on the basis of two criteria the most likely pattern of 

growth in regional plant capacity by 1990 and 1995: (1) coal dvailability/ 

suitability; and (2) regional/technical diversity. The'first criterion is 
' considered a prerequisite for siting a plant because the economics of coal 

conversion and transportation favor a plant location near.the coal tields 

serving that plant. 

The second criterion becomes more critical because .of the large number 
of plants required. While some coal demand regions contain sufficient coal 

reserves to serve several synfuel plants, the total plant capacity that can 

be sited in a single region may be limited by oth~r factors such as water 

availability, storage and transportation, air quality standards, coal 

transportation facilities, and corrmunity impacts. Sane of these con

straints are likely to be binding in the sparsely populated arid regions of 

the West. To reduce the likelihood of exceeding these constraints as well 

as the technical and economic risks that accompany a regional concentration 
of synfuel plants, a dispersed regional siting pattern was assumed by the 
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Table 2.2.5-2. Regional Demand of Coal for Synthetic Fuel Plants 
(1015 Btu) 

Coal Type and Demand Region 

Bituminousa 

Colorado 
Eastern Kentucky 
I 11 i no is 
Southern Ohio 
Texas 
Utah 
Western Kentucky 
WP~tern Pennsylvania 
West Virqinia 

Subbituminousb 

Montana 
New Mexico 
Wyoming 

Lignitec 

North Dakota 
Texas 

Total 

~ 11,000 Btu/lb or 22 million Btu/st 
_ 9,000 Btu/lb or 18 million Btu/st 

L 7,000 Btu/lb or 14 mil 11on Btu/st 

1985 

.083 

.083 

.083 

.249 

· Mediu·m 

1990 

.167 
• 334 

• 083 

.167 

.167 

.167 

.167 
• 334 

. 334 

. 083 

2. 003 

1995 

.167 

.167 

. 500 
• Hi? 
. 167 
.167 
.167 
.167 
.167 

. 334 

.167 
• 334 

• 500 
.167 

3.338 

Source: Leasing Pol icy Development Office, DOE, Preliminary National and 
Regional Coal Production Goals for 1985, 1990, and 1995, Draft 
Report, ,July 24, 1980 

LPDO. Si nee such a pattern implies the use of several coal types and pos
sibly different conversion technologies, the technical and economic risks 
would be lower than for a more concentrated pattern. The regional 
distribution of coal feedstock demands indicates that 60 percent of the 

total demand is generated by plants located west of the Mississippi River 

and 40 percent from plants 1 ocated to its east. A higher. western percen

tage was assumed because first-generation commercial plants are expected to 

operate· more efficiently with noncaking western coal. Also, 1 ignite 
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deposits located in the Fort Union Formation and in Texas are better suited 

for conversion to synfuels than for electricity generation. 

The type of coal specified for plants located in each demand region is 

the most abundant coal type found in the nearest supply regiori. C.ertain 
Texas plants plan to utilize bituminuous coal from the East Interior region 
and, therefore, would deviate from this assumption. 

Using the TRW projection for. synfuel production in 2000 and the 1995 
coal allocation in Table 2.2.5-2, the amount of coal supplied to the syn
fuel plants can be calculated. Table 2.2.5-3 shows the amount of coal 

utilized by the synfuel plants and the coal supply region. 

Table 2.2.5-3. Regional Supply of Coal for Synfue 1 s 
(millions of short tons) 

Region 1985 1990 1995 2000 

Appalachia 23 30 52 
East Interior 4 19 38 64 
West Interior and Gulf _..., 6 12 20 
Northern Great Plains 11 52 73 124 
Mountain 9 25 42 

Total 14 109 178 302 

A comparison of coal consumption forecasts for synfuel production is 
shown in Table 2.2.5-4. 

Table 2.2.5-4 Comparison of Coal Consumption Forecasts for Synfuels 
(millions of short tons) 

1985 1990 1995 2000 

Baseline Scenario (Low 
Oil Price) 14 109 178 302 

EIA 12 27 104 

LPDO 15 113 184 

NCA 0 1.2 

WOCOL 0 5. 5 220 

~:!:' 

··. 
·. 
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This table shows that the baseline scen.1rio projection is at the high 

end of the r~nge of the forecasts. However, because this coal forecast is 

based upon what appears to be a reasonable projection of coal-derived 

synfuel production, this forecast of coal consumption is a reasonable one. 

From Tab 1 es 2. 2. 5-2 and 2. 2. 5-3, the coa 1 flows in Tab 1 e 2. 2. 5-5 can 

be calculated. 

Sensitivity Analysis 

Synfuels production is impacted by the cost of alternatives and the 

readiness of synfuel technologies. Petroleum and natural gas are major 

alternatives to the coal synfuel products •. The projection of the amount of. 

synfuels produced .in Table 2. 2. 5-1 is tor the low world on price described 

in Section 2.1. The synfuel projection is also based on the assumption of 

moderate success of governmental financial incentives and policies and the 

activities of the Synthetic Fuels Corporation (SFC). 

With an increase in the prices of oil and natural gas, as in the high 

world oil price case, there would be a corresponding increase in the 

econanic canpetitiveness of coal-derived synthetic fuels. However, the 

readiness of the technology would not increase in the early years 

(1980-1990). More industry-sponsored development may occur during the 

1980-1990 time frame if the high oil price were to occur. this would 

minimally increase Synfuel production between 1990 and 2000 (5 tO 10 1-H:!I"

cent). The 1990-2000 time frame represents a period of testing, proving, 

and improving the synfuel technology. Demonstration and comnercia,. plants 

would be built and operated during this period, requiring large subsidies 

fran the government and made available through DOE and the SFC. The higher 

world oil price will not substantially increase the amount of synfuels pro

duced until the technologies have been proven (post-2000); Table 2 •. 2.5-6 

shows the projected impact of th~ high oil price case. 
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Table 2. 2. 5-5. Coal Consumption and Distribution for Synfue 1 Production 
(thousands of short tons) 

Suppl~ Re21on 

East West Inter I or Northern 

Demand Re21on Total A~palachla Interior and Gu If Great Plains Mountain 

1985 

New Eng I and 

Mid Atlantic 

South Atlantic 

E11st North 
Centri!ll 3,800 3,800 

East South 

Centr11l 

West North 
Central 5, SX>O 5, SX>O 

West South 
Central 

""unt11ln 4,600 4,600 . 

P11clflc 

Total 14,300 3,800 10,500 

1990 

New Engl11nd 

Mid Atlantic 7,600 7,600 

South Atl11ntlc . 7,600 7,600 

E11st North 

Central 15,200 15,200 

East South 

Central 7,600 7,600 

West North 

Cen1:ral 23,SX>O 23,SX>O 

West South 

Centre I 9, 700 3,800 5,SX>O 

""unta In 37,100 27,800 9,300 

Pacl f lc 

Tot11l 108,700 22,800 19,000 5,900 51,700 9,300 
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Table 2. 2. 5-5. Coal Consumption and Distribution for Synfue 1 Production 
(Continued) 

(thousands of short tons) 
Supply Region 

East West inter lor Northern 
Demand Region Total Appalachia Interior and Gulf Great Plains Mountain 

1995 

New England 

Mid Atlantic 7,600 7,600 

South Atlantic 7,600 7,600 

East North 
Central 30,300 7,600 22,700 

East South 
Central 15,200 7,600 7,600 

West North 
Central 35,700 35,700 

West South 
Central 19,500 7,600 11,900 

M:lunta In 61,600 37., 100 24,500 

Pacific 

Total 177,500 30,400 37,900 11,,900 72,800 24,500 

2000 

New England 

Mid Atlantic 12,930 12,930 

South At I ·ant 1 c 12,930 12,930 

East North 

Centra I 51,530 12,930 38,600 

East South 
Central 25,810 12,910 12,900 

West North 
Central 60,700 60,700 

West South 
Central 33,100 12,900 20,200 

M:luntefn 104,800 63, 100 41,700 

Pecfflc 

Tote I 301,800 51,700 64,400 20,200 123,800 41, ?:00 
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Table .2. 2. 5-6. Coal Demand for Synfuel Production 
(thousands of short tons) 

Year 

1985 
1990 
1995 

. 2000 

L ow 0 il P r i c e 

14 
109 
178 
302 

High Oil Price 

14 
114 
191 
332 

Because synfuel production is an emerging technology it appears that, 

with the current government programs, the amount of synfuels produced will 

not deviate significantly fran the projections for the low oil price case 

within the 1980-2000 time frame. 
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2.2.6 Export Coal Demand 

Over the past 20 years, the export of coal has shown only sl fght growth. 

Even recently, in a time of rapidly increasing petroleum costs, coal exports 

have stagnated. Table 2.2.6-1 shows the history of coal exports. 

Table 2.2.6-1. U.S. Coal Exports 
(millions of short tons) 

1960 
1965 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 

38.0 
52.2 
72.4 
58.0 
S7. 2 
54.0 
61.1 
66.8 
60.6 
54.7 
41.0 
66.3 

Source: DOE/EIA, 1979 Annual Report to Congress 

The recent stagnatlon in coal exports is partly a result of the low 

economic growth resulting from high energy prices. The industrialized 

countries could reduce the cost of energy by switching fran oil to coal. 

Tn 1978 the United States produced 17.1 percent of total international 

production or 37.9 percent of the non-Conrnunist production. The United 

States has 30.7 percent of the world's .recoverable coal reserv~s or 58 

percent of thoc;P of the free world. As the industrial countries shift 

toward coal the U.S. is likely to supply some of the additional demand. 

Strong expressions of interest in steam coal purchases have been received 

by U.S. coal companies from a number of countries, and some purchases 

already made. 

Two types of coal are presently being exported: metallurgical and 

steam. Of the 66 mill ion tons exported in 1979, 50 mill ion were 

metallurgical coal. Due to the decreasing coke rate and low growth rate of 

steel production (see Section 2.2.4, Metallurgical Coul Demand) it appears 

that metallurgical coal exports will remain at the 1979 level. On the 

other hand, steam coal exports have a high potential for growth. Table 

2.2.6-2 shows a projection for coal exports from the National Security 

Council (NSC) study, Moving U.S. Coal to Export Markets. 
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Table 2. 2. 6-2. Projected U.S. Coal Exports 
(millions of short tons) 

Year Total Steam Metallurgical 

1979 66 16 50 
1985 75 25 50 
1990 110 60 50 

Source: National Security Council, Moving U.S. Coal to Export Markets, 
Ora ft Report, June 10, 1980 

A comparison of the NSC projection with others is shown in Table 

2.2.6-3. 

Table 2.2.6-3. Co~parison of Coal Export Projections 

1985 1990 1995 2000 

NSC 75 110 
EIA 85 108 143 
NCA 74 89 
WOCOL 88 132 220 

Source: NSC, National Security Council, Mev i ng u.s. Coal to Export 
Markets, June 10, 1980 
EIA, Energy lnformution Ad111inistrat·ion, 1979 Annual Report to 
Congress 
NCA, National Coal Association, Long-Term Forecast, February 
22, 1980 
WOC OL, Co a 1-Bri dge to the Future, Report of the World Coal 
Study, 1980 

The NSC projection was based on a study of the future world 

requirements of steam coal and the possible sources of supply. The pro

jections for.1985 and 1990 are within the range of projections shown in the 

above table. The WOCOL projection for 1990 is significantly higher tha·n 

the others. The estimate of 220 mill ion tons for the year 2000 would 

require a growth rate from 1990 to 2000 which is 50 percent higher than the 

WOCOL 1980 to 1990 growth in export coal. The 1995 EIA forecast appears to 

follow the trend projected in the NSC study. This same trend is used for 

the projection of export coal in the year 2000. Table 2.2.6-4 shows the 

estimate of coal exports for the baseline scenario. 
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Table 2.2.6-4. Baseline Scenario Coal Export Projection 
(millions of short tons) 

1956 
1990 
1995 
2000 

75 
llO 
143 
176 

The projected rise in U.S. coal exports implies increased production 

in all major coal regions of the country. The supply regions for the 

projected coal exports are shown in Table 2.2.6-5. 

Table 2. 2. 6~5. Coal [xports ~nd Supply Regions 
(millions of short tons) 

1979 1~85 1990 1995 

Appalachia 65.8 70 /9 88 
East Interior @ 2 3 4 
West Interior 

and Gulf 0.2 3 4 5 
Northern Great 
Plains 0 0 18' 34 

Mountain @ @ 6 12 

Total 66 75 110 143 

@ represents 1 ess than 50,000 tons 

Source: DOE/EIA, Bituminous and Subbitum:inous Coal drld Lignite 
Distribution, Calendar Year 1979 

2000 

97 
5 

6 

50 
18 

176 

National Security Council, Moving Coal to Export Markets, June 10, 
1980 

As can be seen from this table a major new source of coal would be the 

Northern Great Plains and Mountdin regions. Figure 2.2~6-1 shows the rail 

and waterway routes projected for coal movement to ports for export. 

Appalachian coal presently is exported fran ports in Phil adelphia, 

Pennsylvania; Baltimore, Maryland; and Hampton Roads, Virginia; and from 

the Mississippi River and the Warrior River in Alabama to the Gulf of 

Mexico. Appalachian coal is exported to Canada via the Great Lakes. East 

and West Interiors and Gulf region coals are exported via the Mississippi 

River. East Interior region coa,l is also barged to the Great Lakes. 

Mountain region coal is transported by rail to Long Beach, California for 

loading on ships. Coal received in Philadelphia, Baltimore, and Hampton 

Roads is transported fran the coal fields by railroad. In addition to 
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Source: National Security Council, Moving U.S. Coal to Export Markets 

Figure 2.2.6-1. Principal U.S. Coal Basins and Inland Rail 
and Waterway Routes to Coal Ports 



expansion of existing harbors, plans are being considered or implemented at 

other U.S. ports to provide coal export loading capability. 

These plans are in various stages of development. For example, within 

the next five years, the ports of Wilmington, Delaware; Brunswick, Georgia; 

Galveston, Texas; Houston, Texas; and Astoria, Oregon; expect to begin 

construction of new coal transfer facilities. Additionally, there are 

loading facilities at Port Reading, New Jersey, and La Hache, (Plaquemines 

Parish) Louisiana, that presently transfer steam coal for donestic seaborne 

movements, but where expansion is under· active considerat1on tor handl iny 

export shipments. Finally, some ports, such as Charleston, South Carolina, 

and Savannah, Georgia, have no plans for handling coal exports, but could 

transform existing bulk handl·ing facilitie5 to coal operations should ttie 

need arise. 

Based on a projection of export coal requirements and existing and 

future port capacities, the NSC study projected the amount of coal that 

would be exported by each port. Table 2.2.6-6.lists the ports and 

projected amounts of exports. 

Table 2.2.6-6. Projected U.S. Coal Exports 

Region and Port 1979 1985 1990 1995 

Atlantic 41 43 55 67 
Phi 1 adelphi a/ 
Baltimore/ 
Hampton Roads 

East North Central 20 20 10 10 
Great Lakes 

East South Central 4 5 7 10 
Mobile 

West South Central 1 7 23 20 
Houston/New Orleans 

Pacific 15 3o 
Long Beach/Los Angeles/ 
San Diego/San Francisco/ 
Oakland/Seattle/Portland 

Total 66 75 110 143 

Source: National Security Council, Moving U.S. Coal to Export Markets, 
June 10, 1980 
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2000 

79 

10 

13 

29 

45 

176 



Coal exports via the Great Lakes decrease in 1990. This coal is 

exported only to Canada whose requirements for export coal are projected to 

decrease. All other exports are projected to increase, especially western 

coal. Table 2.2.6-7 shows the coal flows for both the low and high oil 

price cases. 

In the 1979 Annual Report to Congress, EIA projects no change in the 

amount of exports for the low, middle and high oil prices. The coal 

importing countries presently are implementing a vigorous program to sub

stitute lower cost coal for their oil imports. It is assumed that these 

programs would not be accelerated or increased if a higher world oil price 

were to be imposed. The coal flow projections shown in Table 2.2.6-7 

therefore, are, similar for both the low and high oil price cases. 
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Table 2.2.6-7. Coal Consumption and Distribution for Ex ports 
(thousands of short tons) 

Supply Region 

East West Inter I or Northern 

Demand Region Total App~ Interior and Gu If Great Plains Mountain 

1985 

New Eng land 

Mid Atlantic 1,000 1,000 

South At I ant lc 4:l,OOO 42,000 

East North central 20,000 20,000 

East South Central 5,000 5,UUU 

West North centra I 0 

West South central 7,000 2,000 2,000 3,000 

M:luntaln 0 

Pacific 

Total 75,000 70,000 2,000 3,000 

1990 
New England 

Mid Atlantic 5,000 5,000 

South Atlantic 50,000 50,000 

East North central 10,000 iO,OOO 

El!lst South Central 5,000 5,000 

West North central 

West South central 25,000 9,000 3,000 4,000 9,000 

M:luntaln 

Pacific 15,000 9,000 6,000 

Total 110,000 79,000 3,000 4,_000 18,000 6,000 
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• 
Table 2.2.6-7. Coal Consumption and Distribution for Exports ( Conti n ued ) 

(thousands of short tons) 

Supply Region 

East West Inter I or Northern 
Demand Region Total Appal.!!chla Inter lor and Gu If Great Plains Mountain 

1995 

New Eng I and 

Mid At I antic 5,000 5,000 

South At I ant 1 c 62,000 62,000 

East North central 10,000 10,000 

East South Centro!! I 5,000 5,000 

West North centra I 

West South centra I. 31,000 6,000 4,000 5,000 16,000 

M:lunta In 

Pacific 30,000 18,000 ~ 

Tot .!II 143,000 88,000 4,000 5,000 34,000 1::?.000 

2000 

New Engl.!!nd 

M1d Atl.!!ntlc 5,000 5,000 

South At I ant lc 74;000 74,000 

East North central 10,000 10,000 

.East South Central 5,000 5,000 

West North central 

West South centra I 37,000 3,000 5,000 6,000 23,000 

M:lunt.!!ln 

Pacific 45,000 27,000 18,000 

Total 176,000 9-7,000 5,000 6,000 50,000 18,000 
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2.3 BASELINE SCENARIO FORECAST 

In the previous section, each of the end-use sectors was analyzed and 
a coal supply and demand was forecast for two price levels for world oil. 

Table 2.3-1 is a composite of these forecasts. 

Table 2.3-1. u. s. Coal Consumption 
(mill ions of short tons) 

End-Use Sector 1979 1985 1990 1995 2000 

L H L H L H L - H 

F. I ectr I c UtI I I ty 529 731 735 894 899 ·1 ,096 1' 121 1,347 1,377 

Industry 66 147 147 213 225 278 290 346 . 358 

Reslc:lentlal/ 
Cornna-c I e I 9 10 10 10 10 10 10 10 10 

!'Jet a II urg I ca I 77 77 77 77 77 77 77 77 77 

Synthetics 0 14 14 109 114 178 191 302 332 

Export 65 80 100 110 143 143 176 176 

Total 746 1,054 1,054 1,413 1,435 1 '782 1,832 2,258 2,330 

L - Low 0 II Pr Ice 

H- High 011 Price 

i 
Total coal consumption in t"he high oil pr1ce case increctses only 

~lightly over the low oil price case. The synfuel sector is the only 
sector which shows a significant increase (approximately 10 percent) in 
coal consumption. The difference in coal consumed by the utility and 
industrial sectors between the low and high oil cases is due to the amount· 

of coal that is substituted for oil and gas. The amount of additional 

substitution that occurs in the ~igh oil price case is not much greater 

than that in the low oil case. This is due to the fact that the low oil 

prtce is sufficiently high to cause conversion to coal where it can be 
ects·ily accomplished. The high oil price is assumed to be too low to 

motivate the utilities and industry to overcome environmental and 
technological problems of converting to coal. However, the high oil price 

does make conversion financially possible for some utilities and industries 

where the 1 ow oil price does not. 
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The production of coal for the low oil price case is shown by region 
in Table 2.3-2. Total coal production triples between 1979 and 2000, and 

western production in 2000 is 4.8 times the 1979 production. Coal 
production in the Northern Great Plains increases more than any other 
region in the U.S. However, eastern coal production still remains larger 
than western with 53 percent of total coal production. Table 2.3-3 shows 

coal demand by region and Table 2.3-4 shows the coal flow from production 
region to demand. The amount of western coal that is consumed in the East 

rises from 35 million short tons in 1979 to 86 million short tons in 2000. 
Eastern coal consumed in the West increases from 19 million in 1979 to 54 

mill ion in 2000. This shows that coal produced in the West is consumed 
mainly in the West and eastern coal is consumed east of the Mississippi. 

Table 2.3-2. U.S. Regional Coal Supply- Low Oil Price 
{millions of short tons) 

Supply Region 1979 1985 1990 1995 

Appalachia 412.3 506 620 728 

East Interior 130.0 182 225 275 

West Interior 
and Gulf 40.1 68 98 133 

Northern Great 
Plains 124. 9 206 338 464 

Mountain 55.2 93 132 182 

Total 762.5 1 '055 1,413 1,781 

2000 

862 

337 

178 

641 

241 

2,258 

Table 2.3-5 is a com pari son of the results of the baseline scenario 

with other forecasts. The baseline scenario forecast of total coal 
consumption is at the high end of the range of the other forecasts. 

However, the range of all the forecasts in any one year is less than 20 
percent. The synfuel and industrial end-use sector forecasts appear to be 

higher than most of the others. The synfuel forecast assumes that in the 
year 2000, coal-derived synfuels would equal 1.7 MMBDOE. This appears to 

be similar to the trend forecasted by LPDO and is about one-half of the 
goal set by the Energy Security Act {S930). The major reason for the high 
industry and consumptio~ forecast is the assumption that all boilers 
installed in new plants will be coal-fired. 
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Table 2.3-3. U.S.· Regional ·coal Demand- Low oi 1 Price 

(million~_of short tons) 

Demand Region 1979 -- 1985 1990 1995 2000 

New England 1.2 2 2 3 3 

Mid Atlantic 79.9 98 . 126 145 171 

South Atlantic 150.0 183 225 266 317 

East North 
CentY'ul ?.~5.4 ~07 364 440 531 

East South 
Central 90. 5 115 142 172 209 

Wc!;t North 
Centra 1 80.7 126 177 228 301 

West South 
Central 49.6 113 193 272 372 

Mountain 66.2 100 156 .210 290 

Pacific 8.6 11 28 46 64 

Total 762.1 1,055 1,413 1,781 2,258 



Table 2. 3-4. u.s. Coal Consumption and Distribution 
(thousands of short tons) 

Supply Region 

Eas-t Wes-t In-terior Nor-thern 

Dem11nd Region Tot"!! I Appalachi!! In-terior and Gulf Grea-t P. I a Ins Moun-tain 

1985 

New England 2,024 2,024 

Mid ATI an-tic 98,254 98,221 32 

Sou-th AT I an-t I c 182,945 I 72,500 10,412 33 

Eas-t North 
Cen-tral 307.431 153,601 109,266 227 37.102 7, 235 

Eas-t Sou-th 
Cen-tral 1 14', 743 74,367 38,089 83 1,534 670 

Wes-t Nor-th 

een-ti-111 125,553 1. 956 21 • 796 10,379 74,169 17. 253 

Wes-t Sou-th 

Cent"r111 112,792 2,855 2, 255 56,556 47,C.Yn 3,149 

M:>un-ta In 99,491 589 39,047 59,855 

Pacl fie II ,311 20 3 24 6,148 ~ 

To-tal 1,054, 544 505,~4 . 181,853 67,871 3)5. 990 93,270 

1990 

New Eng I and 2,324 2,324 

Mid ATI 11n-tlc 1_26,312 126,260 46 6 

Sou-th ATI11nt"lc 224,4 71 213,235 11,203 33 

E11s-t NorTh 

Cen-tral 364,359 169,369 141.160 327 42,471 II, 032 

E11s-t South 

Cen-tral 141.740 96,369 41,859 105 2,679 728 

WesT Nor-th 

Cen-tn1l 176,5i4 2,356 23,796 10,n9 120,131 19,452 

West South 

Central 192,489 9,855 7, 218 86,001 85,612 3,803 

M:>unta In 156,209 589 71,149 84,471 

P11clflc 28,445 20 3 24 15,639 12,759 

Tot11l 1,41 2, 863 619,788 225,285 97,858 337,687 132,245 
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Table 2.3-4. 

Demand Reg I on 

New Eng I and 

Ml d At lentlc 

South At I ant I c 

East North 

Central 

.East South 
central 

West.North 
Centra I 

West South 
Central 

f.bunteln 

Pacific 

Total 

New Eng I and 

Mid At I antic 

South At I ant I c 

E<a!?t North 

Centra I 

East South 

Central 

West North 

Central 

West South 
Centra I 

f.bunta In 

Pacific 

Total 

Total 

2,624 

144,6YY 

. 265,687 

440,244 

171 ,610 

227,742 

272,264 

210,298 

46,062 

1,781,230 

2,884 

171,364 

317,030 

530,622 

209,021 

300,863 

371,937 

290,291 

64,333 

2,258,345 

U.S. Coal Consumption and Distribution (Continued) 
(thousands of short tons) 

Supply Region 

West Interior Northern 

Appelachla 
East 

Interior and Gulf Great Pleins Mountain 

2,624 

144,628 

253,547 

204,325 

11:.!, /jtj 

2, 756 

6,855 

20 

727,493 

. 2,884 

171,272 

303,895 

239,914 

137,253 

3, 216 

3,855 

20 

862,309 

1995 

60 

12,107 

170,819 

''· 986 

25,796 

12,219 

3 

274,990 

2000 

80 

13,102 

.lll, 701 

65,099 

27,876 

18,770 

3 

336,6.31 

2-82 

33 

427 

127 . 

11,179 

120,785 

589 

24 

133,164 

33 

517 

147 

11,,549 

164,8i 2 

589 

24 . 

177,671 

11 

49,012 

165,945 

127,846 

91,318 

25,243 

463,464 

12 

!'i7,11'i;'1 

5,851 

233,048 

178,884 

130,813 

34,998 

640,769 

15,661 

670 

22,066 

4,559 

. 118,391 

20,772 

182,119 

i 
21,327 
i 

671 

25,174 

,, I 

5,616: 

158,889 

29,288 

240,965 



Table 2.3-5. Comparison of Forecasts of U.S. Coal Production 
(millions of short tons) 

Forecast 

Basel I ne Scenar·r o 

Low 0 I I Pr Ice EIA LPDO NCA I\OCOL 

End-Use Sector 1985 1990 1995 2000 1985 1990 1995 1985 1990 1995 1985 1990 1985 1990 2000 

Electric Utility 731 894 1096 1347 737 884 1 i 15 667 906 1080 733 959 617 825 1290 

I ndustr.l:~l 147 213 278 346 111 159 233 

Residential/ 

Conmerclal 10 10 10 10 14 13 11 

Tot:ll RIC & 

IndustrIal 157 223 288 356 223 248 280 125 172 244 97 .125 88 124 243 
N 
I 

OJ Metallurg leal 77 77 77 77 74 78 79 74 78 76 75 75 94 99 121 w 

Synfuels 14 109 178 302 12 27 101 15 113 184 0 0 6 221 

Export 80 100 143 176 85 108 143 82 103 135 74 89 88 132 221 

Total 1054 1413 1782 2258 1130 1343 1715 963 1372 1718 976 1260 887 1185 2095 

EIA: Energy Information Actnlnlstratlon-Prellmlnary 1985, 1990, 1995 Ene.-gy Forecasts for the Annual Report to Congress, 1979 

LPDO: DOE/Leasing Polley Development Office, Preliminary National and Region a I Coal Production Goals, for 1985, 1990, and 1995, July 24, 1980 

NCA: National Coal Association - NCA Economics Committee, Long Term Forecast, February 22, 1980 
WOCOL: Coal-Bridge to the Future, Report of the World' Coal Study 1980 



3.0 CONSTRAINED OIL SUPPLY SCENARIO 

The purpose of this scenario is to study the effect on U.S. coal 
pl'Ociuctio;l anc! consumption of a disruption in the supply of Arab OPEC oil. 

Political instabilities appear to occur every five to six years. Six years 
before the 1973-1974 embargo, which was prompted by the Yom Kippur War, the 
Six Day War occurred. Five years after the embargo, the Iranian government 
was overthro~m. Removal of the Shah of Iran in 1979 brought about the 

doubling of world oil prices by mid-1980 •. Considering the continued 
problems in the Middle East it is quite possible that there could be a 

political and/or ndl itary perturbation causing an embargo to be. levied on 
all western countries. The following section details the assumptions 

relating to the embargo and its effects. 

3.1 CONSTRAINED OIL SUPPLY SCENARIO ASSUMPTIONS 

An embargo· of Arab OPEC oil exports to all western countries would 

have a major impact on the United States. In 1979 these exports to the 
U.s. averaged 3 mi 11 ion barrels per day of petroleum. Total U.s. imports 

from OPEC and non-OPEC countries were 5.6 and 2.8 MM bbl/day, respective'ly. 
For 1979 total imports averaged 8.4 MM bbl/day, and total consumption 

averaged 18.4 MM bhl/day. Both imports and consumption have decreased in 
May 1980 to 6.0 and 16.6 MM bbl/day, respectively. Dependence on imported 

oil can decrease in the future as conservation, synfuel production, and 

coal utilization increase. 

By 1985 electric utility power plants are assumed to have started 
conversion of coal-capable plants back to coal, and coal-derived synfuel 

production is assumed to have begun. This would enable reduction of U.S. 

dependence on foreign oil, but would not be significant prior to 1985 and 

would not be of major significance until 1990. Because of the five-to-six
year cycle of instability in the Middle East it is assumed that the embargo 
will occur during the latter half of 1985. A shortfall in petroleum supply 

would occur because it is assumed that the U.S. would still be importing a 

significant amount of oil from the Arab OPEC countries and that other 
sources would be unable to compensate for the amount of embargoed oil. 

Because the Arab ~ountries have accumulated large sums of money from 

the sale of oil since 1974, it is assumed that it would be economically 
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feasible for the Arab OPEC countries to cease exporting for two years. A 
decrease in supply of this duration is assumed to double the cost of 

non-Arab oil exports. 

The shortage of oil and its subsequently increased cost in the U.S. 

would cause a major reprientation in 1 ifestyle. The "moral equivalent of 
war" would become evident to all Americans and would foster an energy· 

consciousness that would significantly increase conservation.· An increased 
cost Of ener.gy and gasoline rationing would impel conservation efforts •. · 

Alcohol fuel production for gasohol is assumed to receive a tremendous 
boost that would increase production to approximately 5 percent of 
petroleum consumption for transportation. Conservation in the forms of 
reduced driving; reduced residential use of electricity nnd~ hence, reduced 

utility oil consumption; and reduced oil consumption in industry through 
substitution of natural gas and reduced production would compensate for the 

decreased supply of oil in the short term. 

In the longer term, the utilization of coal, synfuel technologies, and 
nuclear power would be enhanced, and domestic oil and gas production would 

increase. The effect on coal supply and demand is analyzed in the 

following section. 

3.2 COAL SUPPLY AND DEMAND 

Under this scenario, it is assumed to be economical to use coal 
' 

wherever technically feasible. An increase in demand for coal would .start 
as soon as the embargo starts tu uecome effective. Thi~ would occur about 

three months after the start of the embargo because of the long oil sup~ly 
l 

lines from the Middle East to the United States. The higher oil and gas 

prices are assumed to have the effect of reducing demand, but forced 
conservation measures such as gasoline rationing would become necessary. A 

discussion follows of the interaction of energy supply/demand and coal 
supply/demand for each end-use sector. All sectors are assumed to follow 
the same coal supply/demand pattern in the baseline scenario up to 1985. 

3.2.1 Electric Utility 

During 1974 and 1979 electricity demand increased by 0~3 and 1.9 

percent, respectively. 
rate in 1974 and 1979. 

Cost was the major factor causing the low growth 
In 1985, in addition to an increased cost of 
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electricity, a conversion mentality is assumed to develop which \'JOuld help 

to keep energy consumption down. Therefore, between 1985 and 1990 the 
consumption of electricity is assumed to decrease and then increase such 
that the total loads in 1985 and 1~90 will be the same. From 1990 to 2000 

the annual load growth is assumed to be 3.2 percent. 

If such an embargo occurs, the mixture of power plants generating 

electricity would be significantly different from that forecasted in the 

baseline scenario. Table 3.2.1-1 shows the assumed level of electricity 
generated from existing and new power plants. 

Table 3.2.1-1. Electric Utility Generation 
(thousands of GWh) 

Year 01 I Natura I Gas Nuclear . Coal Other 

8 c 8 c 8 c 8 c 8 

1978 364.2 364.2 305.4 305.4 276.4 276.4 976.6 976.6 283.7 

1985 244 244 259 259 476 476 1426 1426 310 

1990 125 91 268 153 692 586 1743 1535 350 

1995 104 18 234 76 838 856 2133 1806 422 

2000 83 18 179 76 947 1076 2621 2025 525 

8 -Basel lne Scenario <Low 011 Price Case) 

C - ConstraIned Oil Supply Scenario 

Total 

c 8 c 

283.7 2206.3 2206.3 

310 2715 2715 

350 3178 2715 

422 3720 3178 

525 4355 3720 

Coal consumption does not increase as rapidly in the constraint 

scenario as it does in the baseline because of the difference in the assumed 

load growth and the additional build-up of nuclear capacity. Coal power 
plants will be built in the West South Central region to replace oil and gas 

power plants. Nuclear capacity is built to replace oil and gas power plants 
in the New England, Middle Atlantic, and Pacific regions. The increase in 

generation requirements for nuclear and coal power plants is assumed to be 
equally divided. Oil generation in 1990 decreases to 25 percent of the 1978 

generation and to 5 percent in 1995. Gas generation is assumed to decrease 
to 50 percent of the 1978 figure in 1990 and remains. ai 25 percent from 1995 

through the end of the century. The other generation capacity, including 
hydroelectric, geothermal, and solar plants, is assumed to be the same as 
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'' 
the baseline scenario. Table 3.2.1-2 shows the coal flows using the coal 

generation from Table 3.2.1-1 and the coal distribution methodology 

developed for the hasel ine scenario. Between 1985 and 1990 the only 

additional coal consumption is assumed to occur in the West South Central 

region due to the retirement of oil and gas generation capacity in that 

region. Tables 3.2.1-3 and 3.2.1-4 are comp.arisons of the total utility 

coal consumption of the baseline and constraint scenarios. 

Table 3. 2.1-3. Comparison of Utility Coal Supply Forecasts 
(millions of short tons) 

Supply Region 

East West Inter lor Northern 
Year Total Appalachia I ntor lor and Gu If Great Plains Mountain 

B <.: B c A c B c B (; 0 -
1985 731 731 281 281 126 126 60 59• 185 185 81 

1990 895 787 318 281 137 126 82 84 255 216 103 

1995 1096 927 364 313 150 135 109 103 341 275 131 

2000 1347 1040 422 339 168 143 144 119 449 324 165 

B - Baseline Scenario 

C- Constrained Oil Supply Scenario 

The effect of the ·constraint scennrio as compared to the baseline is 

to ·increase the r·atio of western vPrsus eastern coal supply. Total coa1 

consumption decreases because of the lower load growth and the increased 

nuclear capacity. By the year 2000 coal consumption in the constraint 

scenario lags the baseline by approximately five years. 
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Table 3.2.1-2. Electric Utility Coal Consumption and Distribution 
·.(thousands of short tons) 

Su~ply Re.glon 

EasT WesT 1 nter lor Northern 

Demand Re~lon Total Ap~alachla Interior and Gulf Great Plains Mountain 

1985 

New Eng J and 1, 585 1. 585 

Mid Atlantic 55,873 55,873 

South At I ant I c 106,307 96,375 9,899 33 

E11st North 

Central 185,429 78,232 63.983 62 36,208 6,944 

EasT South 

Central 86,072 47.694 36, 139 41 I, 534 664 

West North 

Central 104,564 873 15,348 8,940 63.284 16,124 

WesT South 

Central 100,725 18 180 49,990 47.979 2, 558 

M:>untal n 82,989 30,167 52,822 

Pacific 7,411 -5,605 I ,806 

Total 730,957 280,650 I 25,544 59,066 I 84,777 80,918 

1990 

New England I, 585 I ,585 

Mid Atlantic 55,873 55,873 

South Atlantic 106,307 96,375 9,899 33 

EasT North 
. Central 185,429 78,232 63,983 62 36,208 6,944 

EasT South 

Central 86,072 47,694 36,139 41 1,534 664. 

WesT NOI"th 

Central 104,569 873 15,348 8,940 63,284 16,124 

WesT South 

Central 157,225 18 180 74.700 78,850 3,477 

M:>untaln 82,989 30,167 52,822 

Pacific 7,412 ~ I ,806 

Total 787,461 280,650 125,549 63,776 215,649 81,637 
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Table 3.2.1-2. tl ect ric Utility. Coal Consumption 
and Distribution (continued) 

(thousands of short tons) 

Su~pl~ Region 

West Northern 
East InTer lor GreeT 

Demand Region ToTe I Appalachia InTerior and Gulf Plains MounTain 

1995 

~w England · I, 505 1, ~9!\ 

Mid AT I anTic 62,991 62,991 

Souffl ATlanTic 118,449 108,099 10,317 33 

EasT NorTh 
~ni'ral 204,830 ?.4,094 70,124 62 40,535 10,015 

East Souffl 
CenTral 97,098 54.952 38,930 41 2,511 664 

West Norffl 
Ceni'rel 128,436 873 15,348 8,940 85,616 17,659 

West South 
Ceni'rel 201,609 18 320 93,961 103,275 4,035 

MJunte In 102,808 37,425 65,383 

Pacific 9,225 6,025 3,200 

Total 927,031 312,612 135,039 103,037 275,387 100,956 

2000 

New England 1,585 1,585 

MhJ Allantlc 68,772 68,n-z 
Souffl At I ant 1c 128,311 117,621 10,657 33 

East North 
CenTral 220,587 88,855 75,112 62 44,049 12, !509 

East South 
CenTral 106,054 60,847 41,197 41 3,305 664 

West Norffl 

Cen1'ral 147,821 873 15,348 8,940 1Q3, 754 18,906 

West Souffl 
Ceni'ral 237,658 18 433 109,605 123,113 4,489 

M:lunTaln 118,915 43,320 75,595 

Pee If I c 10,699 6,365 4,334 

Total 1,040,402 338,571 142,747 118,681 323,906 116,497 
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Tab 1 e 3 • 2. 1-4 • Comparision of Ut il ity Co a 1 Demand Forecasts 
(mill ions of short tons) 

Demend Region 1985 1990 1995 2000 

B c B c B c B c 

New Eng I and 2 2 2 2 2 2 2 2 

Mid Atlantic 56 56 64 5~ 75 63 87 69 

South Atlantic 106 106 121 106 138 118 160 128 

East North Central 185 185 208 185 236 205 271 220 

Eest South CBntral 86 86 99 86 115 97 135 106 

West North Centra I 105 105 133 105 167 128 210 148 

West South CBntral 101 101 153 157 217 202 297 238 

1'-hunteln 83 83 106 83 135 . 103 171 119 

PacIfIc 7 7 10 7 12 9 15 11 -
Total 731 731 895 787 1096 927 1347 1040 

B- Basel lne Scenario 

C - ConstraIned 0 II Supply Sceriar to 

3.2.2 lndustry Coal Demand 

Because of the embargo, the cost of energy is assumed to increase and 
economic activity is assumed to decrease. Industrial production in 1974 

and 1975 decreased by 0.4 and 8.9 percent, respectively, mainly due to the 
1973-1974 embargo and energy price increases. It is assumed that indus

trial production will decrease after 1985 and then increase such that 
production in 1990 will be the same as in 1985. However, it is likely that 
additional coal consumption would occur through 2000 due to conversions to 
coal once the demand for industry products increases. The amount of coal 

conversion is based upon a Census Bureau survey of manufacturers' alterna
tive energy capabilities in 1976. The amount of fuel oil and natural gas 
that was reported to be nonsubstitutable due to nontechnological 

constraints is assumed to be substitutable when the oil supply becomes 

constrained and very costly. 

After 1990 it is assumed that industrial production will continue to 

increase at the same rate as was projected in the baseline scenario. 

Increases in energy and coal consumption also are similar to the baseline 
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scenario. Table 3.2.2-1 sho\'JS the coal flows, and Tables 3.2.2-2 and 
3. 2.2-3 show comparisons of the coa·l consumption of the constrained oil and 

baseline scenarios. 

Even though the amount of industrial production after 1985 is lower in 

the constraint scenario, total coal consumption in 1995 and 2000 is higher 
than the baseline scenario. This is due to Gonversions of existing plants 
to coal. Without the very high increase in prices and unavailability of 
oil and gas these conversions would not have occurred. It should be noted 
that the West South Central region accounts for most of the difference 
between the two scenarios. This is due to the region's proximity to 

sources of coal, its high industrial energy consumption and the large 
percentage of energy use that is presently o11 and natural gas. 

3.2.3 Residential/Commercial 

The major impact of the constraint scenario on the residential/ 
conmerci al end-use sector would be an increased cost of oil, gas, and, to a 

lesser degree, electricity. These three energy sources currently supply 99 
percent of the energy requirements in this sector. The.substitutability of 
coal for other sources of energy is assumed to be zero. In this sector 
energy is consumed by heating, cooking, and operating appliances and 

equipment. Coal is applicable only for heating, but existing boilers are 
not convertable without major modification. Households and conmercial 
establishments would not spend money for these conversions. There would be· 
expenditures, however, to reduce oil, gas, and electricity co·nsumption to 

increase conservation. 

New residential or commercial property would be unlikely to utilize 

coal because other sources of energy will still be available due to the 
high priority associated with this sector. In addition, solar and wind 

installations would increase to provide the energy requirements for these 
new buildings. 

The coal flow for this sector in the constraint scenario, therefore, 

is projected to be the same as in the baseline. This is shown in Table 
3.2.3-1. 
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Table 3.2.2-1. Industry Coal Consumption and Distribution 
(thousands of short tons) 

Suppll Region 

E~tst Wes-t In-ter I a- Nor-thern 

Dem~tnd Region Tohl App~tl~tchla In-terior ~tnd Gulf Gre~ti" PI ~tins Mouni"~tln 

1985 

New Eng I ~tnd 439 439 

Mid A-tl~tni"lc 17,648 17,615 32 

Sou-th At I ani" I c 24,413 23,910 503 

East Nor-th 

Ceni"r~tl 63,575 36,580 25,895 165 664 .291 

E~tst Sou-th 

Ceni"r~tl 15,512 13,724 1, 740 42 6 

Wes-t North 

Cen-tral 12,467 1,033 5, 121 969 4, 515 829 

West Sou-th 

Cen-tra I 4,219 9 75 3,526 18 591 

M:!uni"~tln 0 7,143 2, 750 4;393 

P!!e If I c 1,888 20 3 24 333 ~ 

Toi"~tl 147,304 93,330 33,369 4, 726 8,261 7,618 

1990 

New· Eng I ~~nd 479 479 

Mid Atl~tntlc 19,928 19,891 36 

Sou-th At I ~tn-t I c 30,550 29,925 625 

E~tst Nor-th 

Ceni"r~tl 65,795 37.84 7 26,790 171 687 300 

E~tst South 

Ceni"r~tl 17,977 15,9:>4 2,018 49 6 

West North 
Ceni"r~tl 13,938 1,156 5, 727 1,077 5,050 928 

West So.uth 

Ceni"r~tl 18,074 39 321 15,106 77 2,531 

M:!untllln 7,143 2, 750 4,393 

P!!elflc 2,453 26 4 31 434 1 ,958 

To-tal 176,337 105,267 35,521 16,434 8,999 10,116 
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Table 3.2.2-1. Industry Coal Consumption and Distribution (Continued) 
(thousands of short tons) 

Supply Region 

East West I nter I or Northern 

Demand Reg I on Total Appalachia Interior and Gu If Great Plains Mountain 

1995 

New England 847 847 

Mlc1 Atlantic 31,,849 31' 785 57 7 

South Atlantic 57,227 56,099 1' 128 

Ea&t North 

Central 102,261 58,85Y 41 '502 :7R1 1,025 514 

East South 

Central 29,029 25,958 2,982 82 7 

Wf'O,;t North 
Central 21 .~91 1, 7G2 a, 736 1,65~ 7, 742 1,493 

West South 
Central 41' 167 89 731 34,406 176' 5, 765 

f\buntl! In 8,143 • 3,150 4,993 

Pacific 3,408 36 6 43 602 2,721 

Total 295,322 175,435 55,222 36,470 12,702 15,493 

2000 

New England 1,215 1 '215 

Mid Atlantic 43,770 4"',679 78 13 

South At I ant lc 83,904 82,273 1,631 

East North 

Central 138,727 79,871 56' 374 391 1,363 728 

East South 
Central 40,081 36,012 3,946 115 B 

West North 

Centra I 28,844 2,368 11 '745 2, 239 10,434 2,058 

West South 

Centra I 64,260 139 1' 141 53,706 275 ' 8,999 

f\buntaln 9,143 3,550 5,593 

Pacl f lc 4,363 46 8 55 770 3,484 

Total 414,307 245,603 74,923 56,506 16,405 20,870 
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Table 3.2.2-2. Com pari son of Industry Coal Supply Forecasts 
(millions of short tons) 

East West Interior Nort~er~ 

Year Total Appalachia I r.ter ior and Gu If Great P I a Ins 
£:! c B c B c B c B c 

1985 147 147 93 93 33 33 5 s· 8 8 

1990 213 176 138 105 50 36 5 16 11 9 

1995 278 295 183 175 66 55 6 37 13 13 

2000 346 414 230 246 83 75 6 57 16 16 

B - Basel lne Scenario 

C- Constrained Oil Supply Scenario 

Table 3.2.2-3. Comparison of Industry Coal Demand Forecasts 
(millions of short tons) 

Mountain 
B c 

8 8 

9 10 

10 16 

11 21 

Demand Region 1985 1990 1995 2000 

B c B c B c B c 

New Eng I and 0.4 0.4 0.7 0.5 I .u 0.8 1.3 1. 2 

Mid At I ant lc 17.6 17.6 25.8 19.9 33.9 31.8 42.4 43.8 

Sout~ At I ant I c . 24.4 24.4 36.1 30.6 47.8 57.2 59.9 83.9 

East.North 

Centra I 63.6 63.6 96.4 65.8 129.2 102.3 163.3 138.7 

East South 

Centra I 15.5 15.5 21 .9 18.0 28.4 29.0 35.3 40.1 

West North 

Centra I 12.5 12.5 17.5 13.9 22.5 21.4 2716 28.8 

West South . 
· Centra I 4.2 4.2 4.2 18. 1 4.2 41.2 4.2 64.3 

MJuntaln 7.1 7.1 8.1 7.1 9.1 8.1 10.2 9.1 

Pac If lc 1 .9 1 .9 1 .9 2.5 1 .9 3.4 1 .9 4.4 

Total 147.3 147.3 212.6 176.3 278.0 295.3 346.1 414.3 

. B - Base I lne ScenarIo 

C - Constrained Oil Supply Scenario 
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Table 3.2.3-1. Residential/Commercial Coal D i s t r i b ut i on and Consumption 
(thousands of short tons) 

1985-2000 

SU(!(!ll Region 

East West Interior Northern 
Demand Region Total A(!(!a 1 a chi a Interior and Gulf Great P 1 ai ns Mountain 

Middle At 1 antic 730 730 

South Atlantic 1,270 1,260 10 

East North Central 2, 710 1,830 630 250 

East South Central 1, 520 1, 310 210 

West North Central 1, 710 50 420 470 470 300 

We~t 5outh Central zo 20 

Mountain 1,820 1 '530 290 

Pacific 220 210 10 

Total 10,000 5,180 1,270 490 2,460 600 

3.2.4 Metallurgical 

In this scenario, the oil embargo will have the effect of decreasing 

economic growth in the U.S. and the world. This will impact steel produc

tion and, in turn, reduce metallurgical coal consumption. The effect of 

the 1973-1974 oil embargo on the steel industry was to decrease production 

in 1975 by 20 percent. Due to the 1979~1980 increase iniworld oil price 

the 1975 and current levels of production are similar. , Between 1975 and 

1980 production increased by about 1U percent. 

The effect of the oil embargo is projected to have a 20 percent 

decrease· in coking coal consumption thro~gh 1990. It appears that 

requirements for metallurgical coal will not drop below a 20 percent 

redu~tion because of the re&uirements for steel for electric vehicles, ne~ 
I 

coal-utilizing industrial plants, and synfuel plants. It is projected that 

by 1995 metallurgical coal consumption will. reach the level forecasted .in 

the baseline scenario. Table 3.2.4-1 shows a comparison of coking coal 

consumption in the baseline and constraint scenarios. 
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Year 

1985 
1990 
1995 
2000 

Table 3.2.4-1. u.s. Coking Coal Consumption 
(millions of short tons) 

Baseline Scenario 

77 
77 
77 
77 

Const ra 1 ned Oi 1 
Supply Scenario 

77 
62 
77 
77 

The reduction in coal consumption in 1990 is assumed to be equally 

divided among the supply and demand regions. The regional distribution nno 

consumption is shown in Table 3.2.4-2. 

3.2.5 Synfuels 

Coal-derived liquids and gases are two of the few alternatives to 

foreign oil imports. By 1985 synfuel production in the baseline scenario 
is projected to be 75,000 BDOE, mainly for high- and medium-Btu gas~ 

However, production of coal liquids is projected to start by 1986. It is 
highly likely that as soon as the embargo is imposed, industry would start 
a major effort in conjunction with drt increased effort by the government to 
produce coal-derived synfuels. This high-level effort probably would 

result in achievement of the following Energy Security Act (S930) goal. 

Table 3.2.5-1. Energy Security Act Coal Synfuel Production Goal 
(million barrels per day oil equivalent) 

Year 

1990 
1995 
2000 

Coal Liquids 

0.56 
1. 2 
2.0 

Coal Gases 

0.37 
0.8 
1.3 

Total 

0.93 
2.0 
3.3 

Table 3.2.5-2 contains a comparison of the synfuel production 

projections for the baseline and constraint cases. 

Table 3.2.5-2. Comparison .of Coal Synfuel Production 
(million barrels per day oil equivalent) 

Year 

1985 
1990 
1995 
2000 

Baseline Scenario 

0.075 
0.6 
1.0 
1.7 
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.. 
Table 3.2.4-2. Coking Coal Distribution 

.. 
and Consumption 

(thousands of short tons) 

1 985 • 1 995 • 2000 

Sup(;!IY Re,ljlon 

Eest West Interior Northern 

Demend Region Tote I Ap(;!e'l ech I e ., nterlor end Gu If Greet P 1111 ns Mounteln 

New Eng lend 

Mill Atlentlc ;.!.),UU5 ~3;001 

South Atl .. ltlc R,955 8, 955 

Eest North 
('.antreJ :51,917 .16,959 14,958 

Eest South 
Centre! 6,~9 6,639 

West North 

OentreJ 912 912 

West South 

OentreJ 828 828 

M:>unte In 2,939 589 2,350 

Pacific 1,800 .1 ,800 

Tote! 76,993 56,384 15,870 589 4,150 

1990 

New Enqlend 

Mid Atlantic 18,402 18,402 

South Atlentlc 7,164 '/,1M 

Eest North 
Oen+rel 25.534 1:5,567 11,967 

East South 
Central 5,311 5, 311 

West North 

Central 730 730 

West South 

Central 662 662 

Mountain 2, 271 471 1,8:>0 

Pacific . 1,440 ~ 

Total 61,514 45,106 12,697 471 3,240 
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This comparison shows that the embargo has the general effect of 
doubling coal synfuel production and will have a similar effect on coal 
consumption. The distribution ratios of coal from the supply to the demand 

reg1ons are assumed to be the same as the baseline scenario. The resulting 
coal flows are shown in Table 3.2.5-3. 

3.2.6 Export Coal Demand 

The 1985-1987 embargo is assumed to be imposed on the United States, 

Western Europe, and Japan. It would appea.r that demand for U.S. coal by 
Europe and Japan would increase rapidly once a shortfall in oil occurs. 

However, a major increase in export coal demand is not projected to occur. 
The decrease in oil supplies would cause a sharp increase in the price of 

oil, causing a decrease ·in economic activity which in turn would decrease 
the demand for u.s. coal. For the U.S. electric utility and industrial 

sectors, the ·levels of economic activity were assumed to be the same in 
1990 and in 1985. However coal consumption increased in 1990 over 1985 in 

both the utility and industry end-use sectors. Utility and industrial coal 
consumption increased by 8 and 20 percent respectively. It is assumed that 

exports will increase by by 10 perc~nt in 1990. By 2000 it is assumed that 
more coal would be exported in the constrained oil scenario than in the 

baseline. The World Coal Study estimate of 220 mill ion short tons is used 
for the year 2000. 

Table 3.2.6-1 shows the coal flows and Tables 3.2.6-2 and 3.2.6-3 show 
a comparison between the constrained oil supply and the baseline scenarios. 
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'· 
Table 3. 2. 5-3. Coal Consumption and Di st'ri but ion 

for Synfuel Production 
·(thousands of short tons) 

Suppl~ Region 

EasT WesT I n"ter Ia- Nor-thern 
Demand Region To-tal Appalachia I n"terlor end Gulf GreeT Plelns MounTain 

1995 

New Eng I and 

Mid ATlan-tic 15,200 15,200 

South At I ani" I•: 15,200 15,200 

EesT NorTh 
Olntral 40,600 15,200 25,400 

East Sou-th 
Centro I 30; 400 15,200 1~,200 

WesT NorTh 
Olnrral 71,400 71,400 

WesT SouTh 

Olnrrel 3g,ooo 15,200 23,000 

M)un"teln 123,200 74,200 49,000 

Pecltlc 

ToTal 335,000 60,800 55,800 23,800 145~600 49,000 

2000 

New Ei,g I end 

Mia ATI!ni'IC 2,,080 2!1,080 

South ATI anTic 25,080 25,080 

test Nor-111 
Olnrrel 100,010 25,080 74.930 

Eest South 

Cen-tral 50,120 25,080 25,040 

Wert North 

Cen-tral 117,830 117,830 

West South 
Olntral 64,250 25,040 3g,210 

M)un"taln 203,440 122,490 80,950 

Pacific 

To-tel 585,810 100,320 125,010 39,210 240,320 80,.950 
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Table 3.2.5-3. Coal Consumption and Distribution 
for Synfuel Production (Continued) 

(thousands of short tons) 

Supply Region 

EasT WesT InTerior NorThern 

Demand Region Toi"al Appalachia InTerior and Gu If Greai" Plains MounTain 

1995 

New Eng I and 

Mid ATlanTic 15,200 15,200 

SouTh ATlanTic 15,200 15,200 

EasT NorTh. 
CenTral 60,600 15,200 25,400 

EasT SouTh 
Ceni"ral 30,300 15,200 15,200 

WesT NorTh 

Central 71 ,400 71,400 

WesT SouTh 

CenTra I 39,000 15,200 23,000 

lobunTaln 123,200 74,200 49,000 

Pacl fie 

ToT !II ,55,000 60,800 7,,sou 23,800 145,600 49,000 

2000 

New Eng I 11nd 

Mid AtlllnTic 25,080 25,080 

SouTh Atl.!lnt ic 25,080 25,080 

E!IST North 

Ceni"ral 100,010 25,080 74,930 

E!!ST SouTh 
Cen1-ral 50,120 25,080 25,040 

WesT NorTh 
CenTre I 117,830 117,830 

WesT South 
CenTre I 64,250 25,040 39,210 

lobunTeln 203,440 122,490 80,950 

Peel fie 

ToTal 585,810 100,320 125,010 39,210 240,320 ,. 80,950 
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.. 
Table 3.2.6-1. Export Coal Consumption and Distribution 

(thousands of short tons) 

Supply Region 

East West Interior Northern 

Demand Region Total Appal<!!chla Interior and Gulf Greet Plains Mountain 

1985 

New Eng I and 

Mid At I antic 1,000 1,000 

Sou-th At I ant I c 42,000 42,000 

Eali 1· NOr-.th 

Cen-tral 20,000· 20,000 

East South 

r~nrr11l :;,QQO 5,000 

West Nor-th 
Cenrr<!!l 

West South 
Cen-tral 7,000 2,000 2,000 3,000 

1\bun-taln 

Pacific ----
To-tal 75,000 70,000 2,000 3,000 

1990 

New Engl~~r~d 

Mid ATlanTic 1 '100 1' 100 

Sou-th AT 1 ant 1 c 4e,2oo 46,200 

East Nor-th 
CenT; a I 22,000 22,000 

EasT South 
Cen-tral 5,500 5,500 

WesT Nor-th 

Cen-tral 

WesT Sou-th 

Cen-tral 7, 700 2,200 2,200 3,300 

1\bun-taln 

Pacific 

To-tal 82,500 77,000 2,200 3,300 
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Table 3.2.6-1. Export Coal Consumption· and Distribution (Continued) 
(thousands of short tons) 

l,.f 

Supply Region 

East West Interior Northern 

Demand Re21 on Total Aeel!lachll! Interior and Gulf Greet Plains Mountain 

1995 

New England 

Mid Atlantic 5,000 5,000 

South At l!!nt I c 62,000 62,000 

Eest North 

Centrl!l 10,000 10,000 

El!st South 

Central 5,000 5,000 

West Nortti 
Centrl!l 

West South 

Central 31,000 6,000 4,000 5,000 16,000 

M:lunteln 

Peel fie 30,000 18,000 12,000 

Tot I! I 143,000 88,000 4,000 5,000 34,000 12,000 

2000 

New Eng I end 

Mid Atlentlc 7, 700 7, 700 

South At lllnt I c 95,400 95,400 

Eest North 

Centre I 15,400 15,400 

El!st south 

Centr11l 7,700 7,700 

West North 

Centre I 

west South 

Centrl!l 47,800 9,200 6,200 7, 700 24,700 

M:lunteln 

Peel fie 46,000 27,700 18,300 

Tot I! I 220,000 135,400. 6,200 7, 700 52,400 18,300 
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Table 3.2.6-2. Com pari son of Ex port Coal Supply Forecasts 
(mill ions of short tons) 

East West Interior Northern 

Year Total Appalachia Inter lor and Gulf Great PIa ins Mountain 

B c A c B c B c B c B c 

1985 75 75 70 70 2 2 3 3 

1990 110 83 79 77 3 2 4 3 18 6 

1995 143 143 88 88 4 4 5 5 34 34 12 12 

2000 176 220 97 135 5 6 6 8 '0 '~ 18 18 

B -Baseline Scenario 

C- Constrained Oil Supply. Scenario 

Table 3.2.6-3. Com pari son of Ex port Coal Demand Forecasts 
(mill ions of short tons) 

Demand Re2lon 1985 1990 1995 2000 
B c B c B c B c 

New Englend 

Mid At I entlc 5 5 5 5 8 

South Atlzmtlc 42 42 50 46 62 62 "74 95 

East North central 20 20 10 22 10 10 10 15 

East South Central 5 5 5 6 5 5 5 8 

West North central 

West South centre I 7 7 25 8 31 31 37 48 

~untaln 

Pacific 15 30 30 45 46 

Total 75 75 110 83 143 143 176 220 

B - Basel lne Scenerlo 

C- Constrained 011 Supply Scenario 
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3.2.7 Constrained Oil Supply Total Coal Flow 

Table 3.2.7-1 shows the total coal flow for all of the end-use 

sectors. Even with the lower economic growth assumed for this scenario, 

coal consumption in the year 2000 is 63 million tons or 2. 7 percent higher 
than the baseline scenario. This increased coal consumption is due to the 

higher demand for coal in the industry and synfuel sectors • 

. '. 
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Table 3.2.7-1. Canst rained Oil Supply Scenario Coal Consumption 
and Distribution 

(thousands of short tons) 

Sueely Region 

East West Inter lor Northern 

Demand Region Total Aeeelachla Interior and Gulf Great Plains Mount!! In 

1985 

New Eng land 2,024 2,024 

Mid Atlantic 98, 2!54 98,221 32 

South At I antic 182,945 172,500 10,412 33 

Ee:;t Nor'th 
CBntral 307,431 153,601 109,266 227 37,102 7. 2)5 

East South 
Cen"trol 114, 74:'1 74' 367 38,089 83 1. 534 670 

West North 

CBntrel 125; 553 1,956 21.796 10,379 74,169 17,253 

West South ·' 
CBntral 112,792 2,855. 2,255 56,536 47,997 3,149 

M:luntaln 99,491 589 39,047 59,855 

Pacific 11 ,311 20 3 24 6,148 5,116 

Total 1 ,054, 544 505,544 181,853 67,871 205,998 93,278 

1990 

,..,w England 2,064 2,064 

Mid Atlentlc 107,813 107,776 36 

South At I ant I c 203,271 192,704 10,534 :n 

East North 
Q)ntral -~''i,028 ,,,,476 126,930 ~3 37,145 7,244 

East South 
CBntral 128,160 87,499 38,367 90 1,534 670 

West North 

CBntral 157,992 2,079 22,225 10,487 105.849 17,352 

West South 

CBntra I 198,716 2,919 8,591 102,271 78,927 6,008 

M:lunte In 151,728 471 77,537 73,720 

Pee If lc 11 ,525 26 4 31 6,250 5,214 

Tote I 1,286,297 548,543 206,687 113,616 307,243 110,208 
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Table 3.2.7-1. Constrained Oil Supply Scenario Coal Consumption 
and Dist~ibution (Continued) 

(thousands of short tons) 

Supply Region 

Eas-t Wes-t In-terior Nor-thern 

Demand Region To-tal Appelachla In-terior and Gu If . Grea-t Plains Moun-tain 

1995 

New Eng land 2, 432 2,432 

Mid A-tlan-tic 138, n3 138,709 57 7 

Sou-th ATlan-tic 263,101 251,613 11,455 33 

E11st North 

Centra I 392,31 8 186,942 152,694 343 41,810 10,529 

East South 
Centra I 169,686 109,059 57.322 123 2, 511 671 

West North 
Centra I 223,849 2,685 25.416 11,068 165.228 19,452 

West Sou-th 
Centra I 313,624 6, 935 20,251 157.187 119,451 9,800 

M:lun-teln 238,910 589 116,305 122,016 

PacIfIc 44,653 36 6 43 24,837 19,731 

Tot11l 1,787,346 698,411 267. ?nt 169,386 470,149 i tl:l, 1 <J9 

2000 

New England 2,800 2,800 

Mid Atlantic 169,055 168,964 78 13 

South At len-tIc 342,920 330,589 12,298 33 

Eas-t Nor-th 

Centra I 509,351 227' 995 222,004 453 45,662 13,237 

Eas-t Sou-th 
Cen·lral 212,114 137,588 70.393 156 3, 305 672 

Wes-t Nor-th 

Central 297' 117 3, 291 28,425 11,649 232,488 21 '264 

West Sou-th 

Centra I 414,816 10,185 32,814 210,241 148,088 13,488 

M:lunteln 336,257 589 170,890 164,778 

Peclflc 62,712 36 8 55 35,045 27,568 

Tote I 2,347,142 881,448 366,020 223,176 635,491 241,057 
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4.0 HIGH OIL SUPPLY SCENARIO 

This is the third and final scenario studied for this project. The 

baseline scenario, discussed in Section 2, is basically a business-as-usual 

scenario. The constrained oil supply scenario (Section 3) is based upon a 

low supply of oil due to a two-year embargo; whereas, the high oil supply 

scenario assumes that the worldwide supply of oil will be large enough to 

decrease the real price of world oil. 

Many areas of the world have not been explored for petroleum. It is 

possible, therefore, that there could be large new finds of previously 

unexplored petroleum. The following section details the assumptions 

relating to a high supply of oil and its effects on the coal end-use 

sectors. 

4.1 HIGH OIL SUPPLY SCENARIO ASSUMPTIONS 

In this scenario it is assumed that by 1985 sufficient reserves of new 

oil will be discovered which will make the world oil market competitive. 

These new oil fields will have the effect of depressing the world oil price 

imposed by OPEC. The cost of extracting, transporting, and refining the 

new oil is assumed to be similar to the costs of light oil presently being 

produced. The new oil fields are assumed to be distributed over the world 

such that no 1 imited group of countries will be able to set the price of 

world oil. U.S. domestic oil reserves will increase as will domestic 

·production; however, the U.S. will continue to use imported oil. Imports 

are assumed to decrease along with the cost of imports. The balance of 

trade would shift in favor· of the u.S. The 1 arge size and number of the 

assumed new oil fields would end the world oil crisis because the supply of 

oil at an acceptable price would be assured. If the oil price decreases 

there would not be as much incentive to use coal. The cost of coal is 

assumed to remain lower than oil on a Btu basis, but the cost of trans

portation wi 11 increase at a higher rate than coa 1 or oil , thereby 

decreasing the difference in the delivered cost of coal and oil. 

Environmental standards for the utilization of fossil fuels are assumed to 

continue to remain strict. This has a negative effect on the utilization 

4-1 



of coal because the environmental control equipment requ{red for the 

environmentally acceptable utilization of coal is much greater than for 

burning oil. 

The cost of energy is assumed to be higher than that experienced prior 

to the 1973 embargo. Energy conservation would continue to have an impact 

on total energy consumption; however, the amount of conservation would be 

less than the conservation efforts in the baseline scenario. 

During 1975 through 1978 electricity dPm~nrl increased by Jpproximotely 

4. 2 percent annua'lly. The load growth during the. 1985-2000 time frame is 

assumed to be 4. 2 percent per year with the 1980-1985 1 oad growth assumed 

to be si111ilar to the baseline scenario- 3.2 percent annually. Total 

industry energy consumption is assumed to increasP. r~t a rate higher than 

the baseline scenario because industrial production is assumed to be 

greater·. During 1977 and 1978, in a time of stable world oil prices, 

industrial production increased by 5.9 and 5. 7 percent, respectively. A 

growth rate of 6.0 percent per year is chosen for the 1985-2000 time frame. 

Industrial energy efficiency for 1985-2000, is assumed to be similar to the 

efficiency calculated for the 1980-1985 pe~iod in the baseline scenario. 

It is assumed that the technology to attain this energy efficiency would be 

available and cost-effective for any new industrial plants built during the 

1985-2000 period. 

Coal consumption in the residential/commercial end-use sector is 

assumed to be similar to the amount consumed in the h~sPl ine scenario. 

This coal would be consumed very close to coal mines where transportation 

and distribution costs ~re low. Metall urgicul coal consuuqJtion would 

decrease due to a 25 percent decrease in the coke rate and the introduction 
' 

of iron and steel production which does no~ require metallurgical coke. 

Synfuel production after 1985 is assumed t6 decrease to zero. Synfuels are 

no longer competitive or necessary for national security. 

Based upon the above assumptions, coal supply and demand were 

analyzed, the results of which are presented in the following section. 
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4.2 COAL SUPPLY AND DEMAND. 

The discovery of new major supplies of petroleum would have a 

significant effect on the patterns of energy utilization. If these new oil 

fiElds were in sufficient quantities and dispersed over the world, the 

price of o.il would decrease. Because the production of oil from these new 

oil reserves is assumed to begin in 1985, all of the coal end-use sectors 

would have the same coal supply/demand pattern in 1985 as the baseline 

scenario. 

4.2.1 ~lectric Utility 

In the 5-ycar period prior to the 1973-1974 embarqo, load growth was 

approximately 7 percent per .year. Since that time, annual load growth has 

varied from 0.3 to 6.2 percent. From 1973 to the present, the price of oil 

has experienced two dramatic increases. As was shown in the baseline 

scenario, these increases in price had the effect of decreasing the amount 

of electricity generated. The forecasted annual load growth for 1980-1985 

is 3.2 percent. If oil once again becomes plentiful in 1985 it is likely 

that the annual load growth would increase. After the 1974 increases in 

oil price the load growth averaged 4.2 percent per year until the 1979 

increase in oil prices. For the electric utilities this 1975-1978 period 

could represent the trend of what could occur after 1985 when more oil 

becanes available. A 4.2 percent per year load growth will be used for the 

1985-2000 time frame. 

If more domestic and international oil is found, as is assumed for 

this scenario, the utilities would not be required to convert to coal or 
. . 

build plants which utilize only coal, nuclear or other a.lternative fuels. 

The need for nuclear plants to reduce ·foreign oil imports would decrease 

and the problems associated with nuclear power would not be as quickly 

resolved as assumed in the baseline scenario. The amount of nuclear 

capacity is assumed to be similar to the low nuclear case in the baseline 

scenario. 

In the baseline scenario oil and gas consumption is projected to 

decrease throughout the study period. However, in the high oil supply 

scenario after 1985 the existing oil and gas power plants are assumed to 

operate at a higher load factor and, therefore, produce more electricity. 
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New oil and gas power plants are assumed to be built in present areas of 

high oil and gas consumption, i.e., New England, Pacific, and West South 

Central. It is assumed that the hydro, geothermal, and other generation 

will be the same as the baseline scenario.· These technologies do not 

consume fuels and are assumed to be economic to build once they are 

technologically feasible. The impact of these new technologies becomes 

significant after 1990. 

Table 4.2.1-1 shows the assumed 1 evel of electricity generated from. 

existing and new power pli.111tS for both the baseline ami high oi'l supply 

scenarios. 

Table 4. 2.1-1. Electric Uti 1 i ty Generation 
(thousands of GWh) 

Year 011 Natura I Glls Nuclear Coal. Other Total 

B H B H B H B H B H B H 

1978 364.2 364.2 305.4 305.4 276.4 276.4 976.6 976.6 283.7 283. 7. 2206.3 2206.3 

1985 244 244 259 259 476 476 1426 1426 310 310 2715 1715 

1990 125 364 268 305 692 692 1743 1623 350 350. 3178 3335 

1995 104 396 234 363 838 780 2133 2136 422 422 3720 4097 

2000 83 428 179 420 947 780 2621 2880 525 525 4355 5032 

B- ~asel Ina Scenario (Low Oil Price Case) 

H- High Oil Supply Scenario 

Coal generation is lower in the high oil scenario in 1990 due to the 

availability of oil and gas and, therefore, the generation of electricity 

from oil and gas power plants. However, by 2000 the coal generation is 

higher on the high oil scenario due to the higher load growth. Table 

4.2.1-2 shows the coal flows using the coal generation from Table 4.2.1-1 

and the coal distribution methodology developed for the baseline scenario. 

Tables 4.2.1-~ and 4.2.1-4 show comparisons of the total utility coal 

consumption of the baseline and high oil supply scenarios. 
I 
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Table 4.2.1-2. Electric Utility Consumption and Distribution 
(thousands of short tons) 

Supply Region 

East West Inter lor Northern 

Demand Reg I on Total Appalachia Interior and Gulf Great Plains Mountain 

1985 

New Eng land 1. 585 1. 585 

Mid Atlantic 55,873 55,873 

South At I ant I c 106,307 ':16,375 9,899 33 

Eost North 
Central 185,429 78,232 bj,~3 62 36,208 "'· C!44 

East South 

Central 86,072 47,694 36,139 41 1, 534 664 

West North 

Central 104,564 873 15,343 8,940 63,284 16,124 

West South 
Central 100,725 18 180 49,990 47.979 2, 558 

Jl.buntaln 82,989 30,167 52,822 

Pacific 7,411 5,605 I ,806 

Tote I 730,955 280,650 125,544 59,066 184,777 80,918 

1990 

New Eng lend 1,585 1,585 

Mid Atlentlc 61,065 61,065 

South At I ant I c 115,163 104,926 10,204 33 

Eest North 

Centre I 199,580 82,508 68,462 62 ~9,364 9,184 

Eas't South 

Central 94,114 52.987 38,175 41 2,247 664 

West North 

Central 121,976 873 15,348 8,940 79,572 17,243 

West South 

Central 133,098 18 281 64,039 65.795 2,965 

M:>unta In 97,444 35,460 61,984 

Pacific 8,735 .2.:2..'...!... 2,824 

Tote I 832,761 303,962 132,470 73,115 228,349 94,864 
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Table 4.2.1-2. Electric Utility Consumption and Di str:ibut ion (Continued) 
(thousands of short tons) 

Supply Region 

East West Interior Northern 

Demand Region Total Appalachia Interior and Gu If Great Plains Mountain 

1995 

New England· 1, 585 1, 585 

Mid Atlantic 74,570 74,570 

South Atlantic 136,201 127,169 10,999 33 

East North 

Centra I 236,387 93,630 80,113 62 47,573 15,009 

East South 

Central 115,033 66,756 43,471 41 4, 101 664 

West North 

Central 167.257 873 15,340 8,94U 121,940 20, 156 

West South 

Central 184,324 18 545 67,600 112,136 4,025 

M:lunta In 135,045 49,229 85,816 

Pacific 12,177 6,706 5,471 

Tote! 1,064, 579 364,601 150,476 76,676 . 341,685 131,141 

2000 

New Engll!lnd 1,585 1,585 

Mld At I antic 94,138 94, lo38 

SOUth At T l!lnt I c 171,581 159,398 12,150 33 

East North 

CentrRI 209,718 1U9, 745 96,994 62 59;467 23,450 

East South 

Central 145,344 86,706 51,145 41 6, 788 664 

West North 

Central /.32,866 073 15,348 8,940 183,329 24,376 

West South 
Central 306,334 18 927 120,548 179,281 5,560 

M:luntaln 189,526 
., 

69,179 120,347 

Pacific 17,164 7,857 9,307 

Total 1, 448,256 452,463 176,564 129,624 505,901 .1 83,704 
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Table 4o2o1-3o Com pari son of Uti 1 i ty Coa1 Supply Forecasts 
(mill ions of short tons) 

E11st West Inter lor Northern 
Year Total Appala5~!: Interior and Gu If Great Plains Mountain 

B H B H B H B H El ;; B H -
1985 731 731 281 281 126 126 59 59 185 185 81 81 

1990 895 833 318 304 137 133 82 73 255 228 103 95 

1995 1096 1065 364 365 150 151 109 77 341 342 131 131 

2000 1347 1448 422 453 168 177 144 130 449 506 165 184 

H -High 011 Supply Scen~~rlo 

Tab 1 e 4 o 2 o 1-4 o Comparison of Utility Coal Demand Forecasts 
(mill ions of short tons) 

Demand Reg I on 1985 1990 1995 2000 

8 H 8 H 8 H 8 H 

New Eng land 2 7 2 2 2 2 2 2 

Mid Atlantic 56 56 64 61 75 75 87 94 

South At I antIC 106 106 121 115 138 138 160 172 

East North Central 185 185 208 200 236 236 271 290 

East South central 86 86 99 94 115 115 135 145 

West North Central 105 105 133 122 167 167 210 233 

West South central 101 101 153 133 217 184 297 306 

~untaln 83 83 106 97 135 135 171 190 

Pacific 7 7 10 9 12 12 15 17 

Total 731 731 895 833 1096 1065 1347 1448 

B - B11sellne Scenario 

H - High 0 II Supply Scenar lo 
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The results of these tables show that coal will co~tinue to be the single 

most important fuel in the production of electricity by the utilities. The 

amount of coal utilized is lower until 1995 in the high oil scenario than the 

baseline scenario. This is due to the fact that, even with a higher load 

growth, the existing and some new oil and gas power plants will supply· a large 

amount of the increased el.ectricity demand. However, after 1995 new coal 

plants will be needed to supply the growth in electricity. 

4.2.2 Industry 

In the light of lower energy costs, resulting from high supplies of oil 

after 19S5, economic activity from 1985 to 2000 would increase resulting in an 

increased demand for industrial products. During the 1976-1978 time frame 

when oil prices stabilized, increases in industrial production averaged approx

imately 6 percent per year. Gross National Product and industrial growth are 

assumed to be approximately 6 percent during the 1985-2000 time frame. 

Utilizing the same methodology to calculate industrial energy consumption in 

industry as was used in the baseline scenario results in Table 4.2.2-1. 

Table 4.2.2-1. Total Industrial Energy Consumption 

1980 
1985 
1990 
1995 
2000 

(10 15 Btu) 

20.3 
22.5 
27.4 
33.3 
40.5 

Annual Increase 
(percent) 

2.1 
4.0 
4.0 
4.0 

In the baseline scenario it was assumed that all new industrial 

boilers would use only coal. However, recent trends show that the market 

share of coal-fired new boilers ranges from 5 to 10 per,cent (see. Section 

2.2.2). ·It is assumed, therefore, that after 1985 coal. boilers will supply 

only 10 percent of new boiler capacity. Coal utilization for nonboil er 

energy uses is assumed to be 26 percent of total energy consumpt1qn. This 

assumption is similar to the baseline scenario and is based on historical 

coal consumption for nonboil er uses. ! 
Coal is assumed, therefore, to provide 36 percent of the energy 

requirements for new plants. Applying the coal distribution methodology 

used in the baseline scenario results in the coal flow in Table 4.2.2-2. 

Tables 4.2.2-3 and 4.2.2-4 show comparisons of the total industrial coal 
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Table 4.2.2-2. Industria 1 Coal· Distribution and Consumption 
(thousands of short tons) 

Supply Region 

East West Inter lor Northern 
Demand Region Total Appalachia Interior and Gu It Great PIa Ins Mountain 

1985 

New Eng land 439 439 

Mid Atlantic 17,648 17,615 32 

South Atlantic 24,413 23,910 503 

East North \} 
~ntraf 63,575 36,580 25,895 11\5 644 291 

~ast South 
Central 15,512 13,724 1, 740 42 6 

West North 

Centre I 12,467 1,033 5,121 969 4, 515 829 

West South 
Central 4,219 9 75 3,526 18 5g1 

!obunte1n 7,143 2,750 4,393 

Peclflc 1,888 20 3 24 333 1 ,508 

Tote I 147,304 93,330 33,369 4, 726 8, 261 7,618 

1990 

. New Eng I end 778 778 

Mid Atlent1c 26,830 26,775 48 7 

South At1entlc 37,615 36,773 842 

Eest North 

Centre I 100,606 57,~6 40,~2 278 1,003 517 

East South 
Central 22,758 20,381 2,304 67 6 

West North 
Centre I 18,108 1,484 7,378 1,420 6,546 1,280 

West South 

Centre I 4, 219 9 75 3,526 18 591 

!obunte In 8,271 3,201 5,070 

Pac 1 tic 1,880 20 3 24 333 1,500 

Tote I 221,065 144,126 51,552 5,315 11,108 8,964 
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Table 4.2.2-2. Industria 1 Coal Distribution and Cons'~mpt ion (Continued) 
(thousands of short tons) 

Supply Reli!lon 

Eas1" West Inter lor Northern 

Demand Region Total Appalachia Interior and Gu If Great Pl~;~lns Mountain 

1995 

New Eng land 1,117 1,117 

MlcJ Atl1111tlc 35.972 35,895 64 13 

South At I antic 50,817 49,636 1,181 

East North 
(antral 157,637 99,232 55.909 391 1,362 743 

EasT South 

Central 30,004 27,038 2,868 92 6 

West NQrth 
<:antral 23,749 1, 935 9,635 1,871 8,511 1. 731 

West, South 
<:antral 4,219 9 75 3,526 18 591 

M:lunta In 9,399 3,652 5, 747 

Pacific 1 ,880 20 3 24 333 ~ 

Total 314, 794· 214,882 69, 735 5,904 13,955 10,318 

2000 

New Eng land 1,423 1,423 

Mid Atlantic 45,981 45' 879 88 14 

South A+ I antic: 65,000 63,b:l4 1,464 

East North 
<:antral 197' 869 122,415 72,287 497 1,n4 896 

EasT South 

CoR+rol 38,15:.! 34,244 3, 786 116 6 

West North 

<:antral 29,744 2,477 12,086 2,307 10,743 2,131 

Wes1" South 

<:antral 4, 219 9 75 3, 526 18 591 

M:lunta In 10,647 4,135 6,512 

Pacific 1 ,880 20 3 24 333 ~ 

Total 395,003 270,091 89,789 6,470 17,017 11,636 
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Table 4.2.2-3. Com pari son of Industry Coal Supply Forecasts 
(mi11ions of short tons) 

East West Interior Northern 
Te~r· Total Appalachia lnter:or and Gu!f Grr.at Ple;lr.s Mounta', 

B H B H B H B H B H B H - - -
1985 147 147 93 93 33 33 5 5 8 8 8 8 

1990 213 221 138 144 50 52 5 5 11 11 9 9 

1995 278 315 183 215 66 70 6 6 13 14 10 10 

2000 346 395 230 270 83 90 6 6 16 17 11 11 

8- Basel lne Scenario 

H- High Oil Supply Scenario 

Table 4.2.2-4. Com pari son of Industry Coal Demand Forecasts 
(millions of short tons) 

Demand Reg I on 1985 1990 1995 2000 
.8 H 8 H B H 8 H 

New England 0.4 0.4 0.7 o.8 l.u 1.1 1.3 1 .4 

Mid Atll!ntlc 17.6 17.6 25.8 26.8 23.9 36.0 42.4 46.0 

South At I l!nt I c 24.4 24.4 36.1 37.6 47.8 -50.8 59.9 65.1 

Eo!~st North Central 63.6 63.6 96.4 100.6 129.2 157.6 163.3 197.9 

East South CBntrl!l 15.5 15.5 21 .9 228 28.4 30.0 35.3 38.2 

West North Central 12.5 12.5 17.5 18.1 22.5 23.7 27.6 29.7 

West South CBntral 4.2 4.2 4.2 4.2 4.2 4.2 4.2 4.2 

M:>untaln 7.1 7.1 8.1 8.3 9.1 9.4 10.2 10.6 

Pacific 1.9 1 .9 1 .9 1.9 1.9 1 .9 1 .9 1.9 

Total 147.3 147.3 212.6 221.1 278.0 314.8 346.1 395.0 

B -Basel lne· Scenario 

H - High 011 Supply Scenario 
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consumption of the baseline and high oil supply scenari0s. These 

comparison tables show that the amount of coal consumed by industry would 
be almost the same as in the baseline scenario because increased industrial 
production offsets the amount of coal used per production item. 

4.2.3 Residential/Commercial 

With an· assured supply of acceptably priced oil and gas, the only 
incentives for using coal would be that the cost is very low and it is 
readily and conveniently available. This would occur only if the c?al was 

produced very close the to consumer. The amount of coal consumed by this 

end-use sector in the baseline scenario was 10 mill ion tons throughout the 
1980-2000 period •. The 1985 projection in the high oil scenario is similar 
to the baseline scenario. The 1990-2000 projection is also similar to the 
baseline projection except that coal not produced in the same area in which 
it is consumed is deleted from the coal flow. These coal flows are shown 
in Table 4.2.3-1. 

4.2.4 U.S. Metallurgical Coal Demand 

As discussed in section 4.2.2, the effect on an increase in energy 

supplies at a lower cost would increase industrial production. This 

increase in production would also effect the requirements for iron and 

steel which in turn would effect metallurgical coal requirements. Existing 
steel-making capac1ty is presently underutilized. It is assumed that the. 
demand for steel above present production will not incre~se metallurgical 
coal consumption due to an offsetting decrease in the c~ke rate. It is 

also assumed that new plants would be built using new technology such as 
electric or direct reduction blast furnaces which do not require coke. The 
coal flow for metallurgical coal is projected to be similar to the baseline 
scenario and is shown in Table 4.2.4-1. 
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Table 4.2.3-1. Residential/Commercial Coal Consumption and Distribution 
(thousands of short tons) 

Suppl~ Region 

Eas-t Wes-t In-terior Nor-thern 

Demand Region To-tal Appalachia In-terior and Gulf Grea-t P I a Ins Moun-tain 

1985 

New England 

Mid A-tlan-tic 730 730 

Sou-th A-t Ian-tIc 1,270 1,260 . 10 

Eas-t Nor-th 

Cen-tral 2, 710 1,830 630 250 

Eas-t Sou-th 

Cen-trl! I 1, 520 1,310 210 

Wes-t Nor-th 

Cen-tral 1, 710 50 420 470 470 300 

Wes-t Sou-th 
·een-tral 20 20 

"bun-ta In 1,820 1,530 290 

Pacific 220 210 10 

To-t a I 10,000 5,180 1,270 490 2,460 600 

1990-2000 

New Eng I and 

Mid A-tlan-tic 730 730 

Sou-th A-tl 11n1"lc 1,260 1,260 

E11s1" Nor-th 

Cen1"r11l 2, 460 1,830 630 

E11s-t Sou-th 
C'.an-tr 11 I 1' 520 1,310 210 

Wes-t Nor-th 
Cen-tral 940 470 470 

Wes-t Sou-th 
Cen-tral 20 20 

'bun-tarn 1,820 1,530 290 

Peclflc 

To-t, I 8, 750 5,130 840 490 2,000 290 

,.._ .. · 
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Table 4.2.4-1. Coking Co a 1 Distribution and Consumption 
(thousands of short tons) 

Supply Region 

EasT West Inter lor 

Demand Region Total Appalachia Interior and Gu If Mountain 

Ml dd le At I antic 23,003 23,003 

South Atlantic 8,955 8,955 

EasT North Centra I 31,917 16,959 14,958 

East South O!lntral 6,639 6,639 

West North Central 912 912 

West South CBntrlll 8?.8 828 

1\obunta In 2,939 589 2,350 

Pacific 1,800 1 ,800 

Total 76,993 56,384 15,870 589 4,150 

4.2.5 Coal Demand For Synfuels 

The purpose of the national goal for synfuel production is to reduce 

U.S. dependence on foreign oil. At present, the U.S. has a neqative 

balance of trade, which is mainly due to the high price of world oil. In 

the high oil supply scenario, the cost of imported oil is assumed to 

decrease from today's price in real dollars. Because the supply of oil is 

assumed to be dispersed among many nations, the threat of an oil embargo 
would no longer cause a shortfall in oil supply. Large domestic reserves, 

which can decrease total oil imports, are also assumed to be discovered. 

Therefore, synfuels would no longer be needed nor would they be 

economically feasible to produce. 

The production of synfuels in 1985 would not continue once these new 

supplies of oil and gas become available. It is assumed, therefore, that 

·coal consumption would go to zero by 1990. Table 4.2.5-1 shows the coal 

flow fo~ synfu~s in 1985. 
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Table 4.2.5-1. Coal Consumption and 0 i s t r i b ut i on for 
Synfuel Production - 1985 
(thousands of short tons) 

Supply Region 

E<!!st West Inter I or Northern 

Dem<!lnd Reg I on Total Appelachl<!l Interior and Gu If Greet P Ia Ins Mount<!! In 

New Eng I an9 

Ml9 Atlantic 

South AtlantiC 

Eest North 
centre I 3,800 3,800 

Eest South 
central 

West North 

centrlll 5,900 5,900 

West South 

centre I 

M::lunte In 4,600 4,600 

Peel fie 

Total 14,300 3,800 10,500 

4.2.6 Export Coal Demand 

The increase in coal exports projected in the baseline scenario was 
for steam coal. This steam coal was assumed to be a substitute for high
price oi 1 • Because oi 1 is assumed to become p 1 ent i fu 1 and cheaper in the 
high oil supply scenario, demand for u.s. export coal will not increase in 

the 1990-2000 period. It is assumed that coal exports will approximate the 
average amount of exports in the 1970-1979 period. Exports to Canada from 

the East North Central region are projected to decrease by 10 million tons 
from 1985 to 1990 in the baseline scenario. The exports for 1990 to 2000 

are assumed to be similar to the 1979 exports except for this 10 million 
ton per year decrease. The coal flows are shown·in Table 4.2.6-1. 

4.2.7 High Oil Supply Total Coal Flow 

Table 4.2~7-1 shows the total coal flow for all of the end-use 
sectors. As would be expected, total coal demand decreases from the coal 
consumed in the baseline scenario. The decrease is only 273 mill ion tons 
or 12.1 percent of the coal demand in 2000 for the baseline scenario. 
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Table 4.2.6-1. Export Coal Distribution 
(thousands of short tons) 

Supply Region 

East West Interior Nor-thern. 
Demand Region Total Appelachle Interior end Gu If Greet Plelns Mouni"eln 

1985 

New Eng I and 

Mid Atlantic 1,000 1,000 

Snuth At ll'lnt I r 4?, nnn 4?,(1Qfl 

East North 

Cen'trel 20,000 20,000 

East South 

~r•tr.al !l,OOO · ,,000 

West North 

Centre I 

West South 
Central 7,000 2,000 2,000 :5,000 

1\obuntaln 

Pacific 

Total 75,000 70,000 2,000 :5,000 

1990-2000 

New Eng I and 

Mid At I antic 

South Atlantic 41,000 41,000 

East NOI"th 

Centre! 10,000 1Q,QOQ 

Eest South 
Central 4,000 . 4,000 

West North 
Centre! 

West South 
Central 1,000 BOO 200 

1\obuntaln 

Pacific 

Total 56,000 55,800 200 
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Table 4. 2. 7-1. High Oil Supply Scenario Coal Consumption and Distribution 
(thousands of short tons) 

Supply Region 

East West Inter lor Northern 
Demand Reg I on Total Appalachia Interior and Gu It Great P I a I n s Mountain 

1985 

New Eng land 2,024 2,024 

Mid Atlantic 98,254 98,221 32 

South At I ant lc I 82,945 I 72,500 10,412 33 

Eest North 
Centre! 307.431 153,601 109.266 227 37.102 7. 235 

Eest South 
Centre! 114,743 74.367 38,089 83 1. 534 670 

West North 
Centra I 125,553 1, 956 21.796 10,379 74,169 17.253 

West South 
Centra I 112,792 2, 855 2, 255 56,536 47,997 3,149 

1-buntaln 99,491 589 39,047 59,855 

Pac It I c 11 ,311 20 3 24 6,148 5 ,116. 

Total 1,054, 544 505,544 181,853 67,871 205,998 93,278 

1990 

New England 2,363 2,363 

Mid Atlantic 111,628 111.573 48 7 

South At I ant I c 203,"993 192,914 11,046 33 

East North 

Central 344,563 169,203 124,952 340 40,367 9, 701 

East South 
Central 129,031 85,317 40,689 lOB 2, 247 670 

West North 
Centra I 141,936 2, 357 23.638 10,830 86,588 1 B, 523 

West South 
Central 139,165 I, 655 356 67.785 65,813 3, 556 

1-bunta In 110,474 589 40,191 69,694 

Pacific 12,415 20 3 24 6,244 6,124 

Total 1,195,568 565,402 200, 732 79, 709 241,457 108,268 
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Demand Region 

New Eng land 

Mid Atlantic 

South Atlantic 

East North 

Central 

East South 

Central 

West North 

Centra I 

West South 

Central 

ll'ounta In 

Pacific 

Total 

New Eng I and 

Mid Atlantic 

South At I ant I c 

East North 

Centra I 

East South 

Central 

West North 

Central 

WesT South 

Centra I 

ll'ountaln 

Pacific. 

Total 

Table 4.2.7-1. High Oil Supply Scenario Coal Consumption 
and Distribution (Continued) 

Total 

2, 702 

134. 275 

240,233 

438,401 

165.773 

I 92,858 

193,191 

149,203 

15,857 

1,!132,493 

3,008 

163,885 

287,851 

531 '964 

I 95,655 

264' 452 

. 312,401 

204,932 

20,844 

1,984,992 

{thousands of short tons) 

Appalachia 

2, 702 

134,198 

228,020 

221,651 

105,743 

2,808 

1,655 

20 

696,797 

3,008 

163,750 

274,237 

260,949 

132,899 

3,350 

1,655 

20 

839,868 

East 

Interior 

1995 

64 

12,180 

151,610 

46, !549 

25' 895 

620 

3 

236,921 

2000 

88 

184,869 

55,141 

28,346 

I ,002 

3 

283,063 
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Supply Region 

. West Inter lor 

and Gu If 

33 

453 

133 

11,281 

74,146 

589 

24 

866,659 

'' 

559 

1!57 

11 '707 

124,294 

589 

24 

137' 363 

Northern 

Great Plains 

13 

48,935 

·12,6?8 

130,987 

112,154 

54,411 

7,039 

366,217 

14 

61,241 

6, 788 

194,542 

179,299 

74,844 

8,190 

524,918 

Mountain 

15,752 

670 

21,887 

4,616 

94,203 

8,771 

145,899 

24,346. 

670 

26,507 

6,151 

129,499 

12,607 

199,780 



Because of the increased economic activity assumed in this scenario, 

utility and industry coal consumption increased by 7.4 and 14.1 percent, 
respectively. However, because synfuel production is zero and export coal 
dema~d is reduced by 68 percent in the year 2000, the total coal demand is 
1 ower. 
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5.0 TRANSPORTATION ANALYSIS 

In this section the baseline sce~ario low oil price case coal 
supply/demand forecasts for the United States are compared with the 
projections of coal movement of the National Transportation Policy Study 
Commission1 {NTPSC). The purpose of this comparison is to broadly identify 
whether the coal projected to be consumed could be transported to the 
consumer. The comparison sho\'Jed that potential transportation constraints 

could be mitigated with sufficient financing for capital expenditures. 

Table 5-1 shows the amount of coal that was assumed to be transported 
in the NTPSC study. Total coal flow in the year 2000 was 2,621 million 
tons. The transportation analysis performed by NTPSC was based upon the 
173 Bureau of Economic Analysis (BEA) regions. These regions are shown in 
the Appendix, Figure 5. Because the regional flows in the NTPSC did not 
include the intra-BEA coal flows, they were adjusted in order to be on the 
same basis as the baseline scenario forecast. Table 5-2 shO\'/S the adjusted 
NTPSC and baseline scenario coal flow forecasts. The NTPSC Interior region 

includes the East Interior and West Interior regions used in the baseline 
scenario. Figures 5-1 and 5-2 show the NTPSC supply and demand regions. 
Figure 1 in the Appendix shows the baseline scenario production regions. 

The incremental regional coal-flow map (Figure 5-1), which is based on 

the NTPSC forecasts, indicates that from 1979 to 1985, Appalachia's total 
coal production is expected to increase by 372 million tons, of which 114 
million tons is expected to flow to Mid-Atlantic, 108 million tons to South 
Atlantic, and approximately 70 million tons to East South C~ntral and East 
North Centra 1 regions. 

Interior's flow into East South Central and West South Central is 

likely to decrease for the period under consideration. In 1985 the only 
coal flow from the Interior is expected to be of the magnitude of 49 
million tons to the East North Central States. The flow of coal from Great 

1National Transportation Policies Through the Year 2000, Final Report, June 
1979. 
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Tab 1 e 5-l. Coal Production and Movement Projections, 1975 to 2000 
(mill ions of ?hart tons) 

,, Regions 

li Great . Rocky 
Forecast Type Year Appalachia lji nteri or Plains Mountain 

; 

Total Production 1975 447 134 60 19 
1985 719 166 228 84 
2000 968 371 1122 160 

Transported 1975 228 106 48 18 
Production* 1985 429 140 184 77 
(inter- region a 1 2000 486 262 504 147 
flows) 

*Does not include local, intra-regional movements 
I 

Source: NTPSC forecasts, 1979 · 1 

Plains to West North Central and West soLth Central is anticipated to 
~ 

increase by 57 and 55 millions tons, respectively. The other demand 
regions appear to pose no problems. 

To summarize, from 1979 to 1985 there should occur a significant 
growth in coal flows along the following corridors: 

• Appalachia to 

- Mid 1\t 1 antic 
- South Atlantic 
- East South Central 

l:.ast North Central 

• Interior to 

East North Centra 1 

• Great Plains to 

- West North Central 
- West South Central 

Total 

660 
1197 
2621 

400 
830 

1399 

By 2000 (Figure 5-2) the pressure on transportation requirements along 
il 

the Appalachia to Mid-Atlantic and South Atlantic corridors is expected to 
ease up, since an additional 100 millie~ tons of coal flow to each of the 

lj 

above mentioned demand regions is going ~to be spread out over 15 years 
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Table 5-2. NTPSC u.s. Regional Coal Flow Forecast - 1985 and 20.00 
·(millions of short tons) 

Productl~n Regions 

Great Rocky 
Demand Regions Year Appalachia Interior Plains Mountain Total 

New Eng I and 1979 1.17 1.17 

1985 13.1 13.1 
2000 16.0 0.1 16.1 

Middle Atlantic 1979 79.89 79.91 

1985 193.6 193.6 
2000 296.2 0.7 296.9 

South Atlantic 1979 99.35 9.60 108.95 
1985 207.8 207.8 

2000 . 304.0 .0.1 0.3 304.4 

East North Oentral 1979 112.57 68.90 29.51 4.45 215.42 

1985 180.3 11 7. 7 16.1 314.1 
2000 184.0 227.8 133.7 545.5 

East South Central 1979 52.05 33.49 0.94 86.48 

1985 123.8 28.1 0.8 152.7 

2000 167.7 74.1 16.4 258.2 

West North Oentral 1979 1.64 28.27 47.91 2.87 80.69 

1985 2.8 105.4 108.2 

2000 9.5 328.2 337.7 

West South Central 1979 0.5 29.12 18.18 0.84 48.63 
1985 17.7 73.3 13.1 104.1 
2000 59.4 211.2 16.0 286.6 

Mountain 1979 23.18 42.82 66.19 

1985 26.0 43.7 69.7 
2000 343.8 86.4 430.2 

PacT t lc 1979 5.40 3.20 8.65 
1985 6.7 27.3 34.0 

2000 87.6. 57.3 144.9 

Totals 1979 347.18 169.7 124.2 55.1 696. 2. 
1985 718.6 166.3 228.3 84.1 1197.3 
2000 967.9 370.9 1122.0 159.7 2620.5 

5-3 



A = Appalachian Coal Region 
I = Interior Coal Region 
RM = Rocky Mountain Coal Region 
GP = Great Plains Coal Region 

Mountain 
States 

Total Coal Production (Million Short Tonal 

A 
I 

GP 
'RM 

'+57 
"-...West North 

Central 
States 

\ 

West South 
·Central 

States 

Source: National Transportation Policies Through the Year 2000, Final Report, June 1979 
Figure 5-l. U.S. Incremental Regional Coal ·Flow - 1979 to 1985 

(millions of short tons) 



(J'1 
I 

(J'1 

A = Appalachian Coal Region ---.J 
I = Interior Coal Region 
RM = Rocky Mountain Coal Region 
GP = Great Plaint Coal Region 

Total Coal Production (Million Short Tons) 

1985 2000 
A 719 968 
I 166 371 

GP 228 1122 
RM 84 160 

West North 
Central 
States 

• 
138 ....... 

:+42 
• • 

West South 
Central 
Sta1es 

0 • • • . 

Source: National Transportation Policies Through the Year 2000, Final Report, June 1979 

Figure 5-2. U.S. Incremental Regional Coal Flow - 1985 to 2000 
(millions of short tons) 



(1985-2000). Interior's flow of coal to East North Central is expected to 
increase by 110 million tons during the 15 years under consideration. By 
2000, total coal production of Great Plains is projected by NTPSC to 

increase by approximately 800 to 900 million tons, of which 318 million 
tons is anticipated to be demanded by the Mountain region, 223 by West 

North Central, 138 by West South Central, 118 by East North Central, and 81 

by Pacific. 

In only one instance is there expected to be a major shift in the 
traditional relationship between a source and a demand region. By the year 
2000, the East North Central region is projected by NTPSC to shift from 
Appalachia to Great Plains and Interior sources to meet its coal needs. 

Thus, by the year 2000 significant growth in coal flows should occur 
along the following corridors: 

t Appal a chi a 

- Mid Atlantic 
South At 1 antic 

• Interior 

- East North Central 

• Great Plains 

- East North Central 
- West North Centra 1 
- West South Central 
- Mountain 

The NTPSC study found that the additional traffic demands by 1985 may 

be met by the railways by the way of improved signalization, shorter block 
sections, centralized traffic control, and other modernization methods 

without providing for heavy line capacity works. But by 2000 the incre
mental traffic on some of the corridors mentioned above, was projected to 

increase very significantly and is likely to call for special line capacity 
works involving heavy investment. To be able to move the coal forecasted 

by NTPSC, sufficient financing would be required to be able to build 
additional railroad capacity. Assuming that this capital will be 

avajlable, the NTPSC forecast could be used as the future capacity of the 
U.S. transportation system to move·coal. · This capacity can be then 
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compared with the baseline scenario forecasts to determine if this coal 
could be transported. Table 5-3 shows the comparison of the NTPSC and 
baseline scenario forecasts. Constraints in 2000 appear to occur between 
the Interior and West South Central regions and within the Rocky Mountain 
region. 

The Interior region, as seen in Figures 5-1 and 5-2, does not indicate 
any coal production in Texas. Coal production in this area was.38 million 

tons in 1979. The ·baseline scenario forecast for coal production in the 
West Interior and Gulf region is 178 million tons in 2000. This accounts 

for the difference between the Interior projections and would relieve the 
constraint between the Interior and West South Central regions shown in 

Table 5-3. 

In the baseline scenario, the demand for coal from the Northern Great 

Plains is 57 percent of the NTPSC projection. This is due to the fact that 
more coal is projected to be produced in the Interior and Mountain regions 

which decreases the demand for coal from the Northern Great Plains. 
Transportation capacity requirements for coal from the Northern Great 

Plains is therefore decreased. Assuming that the transportation capacity 
could be built for coal produced in the Mountain area instead of the 

Northern Great Plains, the constraint.on moving the Mountain region coal 
would be relieved. But, as was previously mentioned, major constraints 

would occur in most regions if financing for capacity expansions could not 
be made available. 
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Table 5-3. Regional Coal Flow Forecast - 1985-2000 
(mill ions of short tons) 

Production Re2lons 

Greet Rocky 
Appalechia Inter lor Plains Mounteln Tote I 

Oemend RegIons Yeer NTPSC Base NTPSC 811se NTPSC Base NTPSC Base NTPSC Base· ---- ---- ----
New Eng I and 1985 13.1 2.0 13.1 2.0 

• 2000 16.0 2.9 0.1 16.1 2.9 

Mid-Atlantic 1985 193.6 98.2 193.6 98.3 

2000 296.2 171.3 0.7 296.9 171.4 

~outh Atl~tlc 1985 207.8 172.5 10.4 207.8 182.9 
2000 304.0 303.9 0.1 13.1 0.3 304.4 317.0 

East Nort-h central 1985 180.3 153.6 117.7 109.5 16.1 37.1 7.2 314.1 307.6 
2000 . 164.0 240.u :l:l"/.1:! 212.2 133.7 57.i 21.3 545.5 530.6 

E"st South central 1985 123.8 74.4 28.1 38.2 o.8 1.5 0.7 152.7 114.7 
2000 167.7 137.3 74.1 65.2 16.4 5.9 0.7 258.2 209.0 

WesT North centre! 1985 2.0 2.8 32.2 105.4 74.2 17.2 108.2 125.6 
2000 3-2 9.5 39.4 328.2 233.0 25.2 337.7 300.2 

West SoUth centre I 1985 2.9 17.7 58.8 73.3 47.0 13.1 3.1 104 .• 1 112.8 
2000 3.9 59.4 183.6 211.2 178.9 16.0 5.6 286.6 371.9 

Mo'unteln 1985 .6 26.0 39.0 43.7 59.9 69.7 99.5 

2000 .6 343.8 130.8 86.4 158.9 430.2 290.3 

Pacific 1985 6.7 6.1 27.3 5.1 34.0 11.3 

2000 87.6 35.0 57.3 29.3 144.9 64.3 ------
To-tel 1985 718.6 505.5 166.3 249.7 228.3 206.0 84.1 93.3 1197.3 1054.5 

2000 967.9 662.::> :no.9 <;14.7 11n.n ~40.~:~ 159.7 2~1 .o 2620.!) ::!::!!18.3 

Sese - Sese I lne Scenerlo (Low 011 Price Cesel 

.. 
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6.0 CONCLUSIONS 

Coal production and consumption in the United States are projected to 

increase dramatically in the next 20 .years. This will occur due to 
increasing requirements for energy iri the United States and the unavail-. 
ability of other sources of energy to supply a substantial portion of this 
increase. Historically, oil and natural gas have supplied most of the 
increase in energy demand, (see Figure 6-1) but it appears that world 
prod11ction of oil is becoming resourc.e-1 imited. New finds of oil and gas 

are not keeping up with the increasing demand. Other sources of energy 
such as nuclear, hydropower, geothermal, solar, etc. are not expected to be 
able to supply a major portion of the incremental energy demands within the 

time frame of this study (1980-2000). Coa 1 comprises 85 percent of the 

U.S. recoverable fossil energy reserves and could be mined to supply the 

increasing energy demands of the U.S. 

The results of the analyses performed for each coal end-use sector for 
each scenario are presented in Table 6-1. In all three scenarios, the 
total coal consumed in the year 2000 is approximately three times the 
amount in 1979. Even· when oil is plentiful in the high oil supply 
scenario, coal consumption nearly triples. The economic activity in the 

high oil supply scenario is assumed to be higher than either of the other 

two scenarios. This increase in GNP would bring about a higher total 
consumption of energy. Therefore, even if the amount of coal consumed in 

the high oil supply scenario is almost as much as the other scenarios, the 
ratio of coal to total energy consumption is lower in the high oil supply 
scenario. 

In all of the scenarios the electric utility sector continues to 

consume more coal than any other sector. Only in the constrained oil 
scenario does the combined nonutility sector consumption equal more than 

that of the utility sector. This is due mainly to the increased use of 
coal for synfuel production and the reduced electricity demand which 

reduces utility coal consumption. 
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Scenerlo 

8esel lne <Low Oil 
Prlcel 

<High 011 Price) 

Constrelned Oil Supply 

High 011 Supply 

Table 6-1. End-Use Sector Coal Consumption 
(millions of short tons) 

Electric Res I dentlol/ Me~el-

Yeer Utili!): Industry Canmerclol lurlllcel 

1979 528.8 65.9 9.1 n.1 

1985 731 147 10 77 

1990 895 213 10 n 
1995 1096 278 10 77 

2000 1347 346 10 n 

1985 734 147 10 77 

1990 899 225 10 77 

1995 1121 290 10 77 

2000 1378 358 10 n 

1985 731 147 10 n 
1990 787 176 10 62 
1995 .927 295 10 77 

2000 1040 414 10 n 

1985 731 147 10 n 
1990 833 221 9 77 

1995 1065 315 9 77 
2000 1448 395 9 77 

synfuels Export 

66.3 
14 75 

109 110 

178 143 

302 176 

14 75 
114 110 
191 143 

332 176 

14 75 

169 83 
335 143 

586 220 

14 75 . 

0 56 

0 56 
0 56 

The ex port and synfue 1 sP.ctnrs ex hi bit the most change for the 
different scenarios. In the constrained oil scenario, synfuels become a 
substitute for the highly priced oil, thereby, creating a high demand for 
coal. Synfuels are no longer needed in the high oil supply scenario 

causing coal consumption for synfuels to cease. Exports in this scenario 
also decrease due to a worldwide reduction in the need for coal. 

Tote! 

747.2 
1055 

1413 
1781 

2258 

1055 
1435 
1832 
2330 

1055 

1286 
1787 

2347 

1055 

1196 

1521 
1985 

The amount of coal supplied by region is shown in Table 6-2. Coal 
production increases in all regions. Easter'n coal production is higher 
than the West through 2000; however, in the baseline scenario, by 2000 the 
West produces 47 percent of total coal, whereas in 1979, the West produced 
only 29 percent of the U.S. supply of coal. The Northern Great Plains 
region is the source of most of the increased western production. In the 

constrained oil supply scenario the regional share of coal supply does not 
change significantly. However, in the high oil supply scenario the West 

supplies 43 percent of U.S. coal. The percentage increase in western coal 
production is still much greater than eastern coal (290 percent, western; 
107 percent, eastern). 
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Table 6-2. Coal Supply 
(millions of short .tons) 

~.~st. Wast Interior Norther.n 

Scen11rlo Ye11r Appelechle I nterlor end ·Gu If Greet Plelns Mounteln Tote I 

Base·llne <Low Oil 

Price> 1979 412.3 130.0 40.1 124.9 . 55.2 762.5 

1985 506 182 68 206 93 1055 

1990 620 225 98 338 132 1413 

1995 728 275 133 465 182 1781 

2000 862 337 178 641 241 2258 

Qonstnl1ned OJ I 

Supply 1985 506 182 68 206 93 1055 

1990 549 207 114 307 110 1287 

1995 698 267 169 470 182 1787 

2000 881 366 223 635 241 2347 

High 01 I Supp I y 1985 506 182 . 68 206 93 1055 

1990 565 201 80 241 108 1196 
1995 697 237 84 357 146 1521 

2000 840 283 137 525 200 1985 

Table 6-S shows the demand for coal for each of the scenarios. In the 

constrained oil supply scenario, even though the total coal demand is lower 
than the baseline scenario some of the regions consume more coal. This is 

due to the fact that the supply of;enerqy for these regio11s is mainly oil 
and gas and they are close to the coal supply regions. In the high oil 

supply scenario coal consumption is reduced in all regions except in the 
New England and East North Central regions. The additional coal consump

tion in these regions is due mainly to the higher level of indu~trial 
activity. A large portion of the highe~ utility demand in this region is 
supplied from the Northern Great Plains 1region. However; less than 10 
percent of the eastern demand for coal is supplied by the West. 

By the year 2000 significant growth in coal flows should occur along 
I 

the following corddors: 

1 Appalachia 

Mid Atlantic 
South Atlantic 

1 Interior. 

East North Central 
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• Great Plains 

East Nort
1
h Central 

West North Central 
~'est South Centra 1 
Mountain 

The additional traffic demands by 1985 may be met by the railways by 

way of improved signalization, shorter block sections, centralized traffic 
control, and other modernization methods without providing for heavy line 

capacity \'JOrks. But by 2000 the incremental traffic on some of the 
corridors mentioned above was projected to i~crease very significantly, and 

is likely to call for special line capacity works involving heavy 
· investments. 

The transportation of the amount of coal in all of the scenarios could 
be constrained if sufficient transportation capacity is not built by 2000. 
This capacity expansion would require large capital investments. The 

·difficulties associated with increasing coal-hauling capacity is not 

physical or technological. The financial health of the railroad companies 

in 1 ight o.f current capacity and future capacity requirement will have to 
be studied to determine if this amount of coal can be brought to market. 

'· 
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Table 6-3. Coal Demand 
(millions of short tons) 

East East West West 
!lew Mid South North South North South 

Scenario Year England Atlantic Atlantic Central Central Central Central t-1ountaln Pacific Total 

Baseline (low 

Oil Prlcel 1979 1. 2 79.9 150.0 235.4 90.5 80.7 49.6 66.2 8.6 762.1 
1985 2 98 183 307 115 126 113 100 11 1055 
1990 2 126 225 364 142 177 193 156 28 1413 
1995 3 145 266 440 172 228 272 210 46 . 1781 
2000 3 171 317 531 :l:n9 301 372 290 64 2258 

Constrained 011 
Supp I y 1985 2 98 183 307 115 126 113 100 11 1055 

1990 2 108 203 325 128 158 199 152 12 1287 
0". 1995 2 139 263 392 170 224 314 239 45 1787 I 
0". 2000 3 169 343-- 509 212 297 415 336 63 2347 

High 011 Supply 1985 2 98 183 307 114 126 113 100 11 1055 
1990 2 112 204 345 129 142 139 111 12 1196 
1995 3 134 . 240 438 157 193 190 149 16 1521 
2000 3 164 288 532 196 265 312 205 21 1985 
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Figure 1. Coa1 ProducingJSupp1y Regions 



1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

f(IAS 

Figure 2. 
Census Bureau/Demand Regions 
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Bituminous Coal Producing Districts as Defined In the Bituminous Coal Act of 1937 and Amendments 

The districts ware originally established to aid In formulating minimum ·prices of bituminous coal and 
lignite. Because much statistical information was compiled in terms of these districts. their use 
for statistical purposes has continued sinca the abandonment of that legislation in 1943. 

Figure 3. Bureau of Mines Coal Districts 



"'-1 
l 
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DIIIIRic.T 1, 

... ryllllllt-
.A.ll IDines tn the State 

~lvcd.-
All •lnes In the followll"'ljl c:o...rtln: 

Bedford Centre 
Blair Clarion 
Bradford Clear!leld 
caier Ia Clinton 
c-ron Elk 

Forest 
Fulton 
H••>tlngdon 
Jefferson 
Lyc<mln<J 

Sel.ctld 1111nes In the followlr'll) CClUttln1 

........ 
JUffltn 
Potter 
s..erset 
Tioga 

Amstrorq Comty (pnt) .-All •I,.. ... t of tho Allegheny River, and 
those mln.s served by tht plttsburqh ' ShlM.mut RaJlroed loc:ato:J on 
the wat ~ of the river. 

f~tte CCU'Ity (part} .-All •lnes loated on and east of the line .of 
Indian Creek valley btenc:h of U. Balth:K:Jre • Cillo Railroad. 

lRHana Cow-It)' (pert) .-All mlnn not serwd by the saltsburq branch 
of t.t. catsol.IDI\10) RAJL ~TJOI. 

W.t.-oreland COW\ty (part) .-All •lnea served by the <XMSOLIMTED 
RAIL ~TIOI frcm TtarrAI'ICie,HSt. 

w.t Vif9ln1a-
All alnea in the following ~XUrt:lnt 

Gr-.t Mineral 

oumucr 2~ 
Pav\aylv.nle-

o\11 alnea In the following C~:Uttla: 
Allegheny Butler ~renee 
Beever Greene Mercer 

Selerted •hwe In the followlrq eot61tlnt 

'l'trler 

V""""'J' 
Nsshlngtou 

~rotiJ Cow\ty C~rt) .-All •lnes ""t of the Allogheny Alwr except 
thoee mines serwd by U. PlttsbJrqh ' Sl'wlwi.Jt Aatlroed. 

roy.tte Cowlty (pert) .-All •lnes except those on aM NSt of the line 
c·f Indian Creel!. Valley brllnt'h of thr Baltlmre ' c»llo Railroad. 

lfltiOM Cot.raty (pert) .-All •Inn Mrved by the Saltsbur9 bt'anch of 
the (DISOLJMT'ED AA.IL CI:ItPCRATICIII. 

WesbDreland C:O...,ty {pert) .-AJ 1 11lnes except those served by the 
CXKSOLIM1"D> RAIL ~TICIII frc. Torrance. east. 

~ 

w..t Ylr1)1nle-
All clneo In the following co..r.tln: 

Barbour Jad!.aan 
Braxton Lewle 
Calhcu'l ""r I on 
Doddrldqe lb'a'qalla 
Cllaler Pleasonta 
Marrlaon Preston 

·Selec. • At •Inn In the following CCU"ty1 

-lP. 
Ritchie -... 
hylor 
Tyler 
Upohur 

11Mtl8ter 
Neuel 
Wlrt ..... 

Nlcnolaa C:O....ty (pert) .-All •Ina oerved by or north of the Baltlmre 
' eta;..,. rattroad. 

~.!. ~ 
O.lo-

¥1 cines In the State. 
Mh:hiC)4n-

All mines In the State. 

~ 

West Vlrqlnle-
All elnea In the following comtlea• 

Brooke llancoc:* Narahall (f)lo 

~ 

vtr91nle-
All ml.-.a In the follovlniJ COU1tiH1 

Mont.gcmery Pulaski Wythe CUes Cralq 

Selected •lne. In the followh19 Clld'ttleet 
Buchanan Comty (port) .-All Dlnn In thlt portion of the CI'.)Wlty 

Mrved by the Alchlands~ewell Ridge branc:h of the Norfolk ' 
Neatern Alltlroed a In that portion on the ~ters of Dlsmel 
Creek east of Lym Ct~~~p Creek Ca tributary of DISN.l Creel!). 

Tazewell COWlty {pert) .-All ~lnes In those portions of the c:ounty 
served by the Dry Fork branch to Cedllr Bluff erd ft011 Bluestone 
Junc:Uon to Boissevain brmc:h of the Norfolk 6 Wiltetern Rallroad 
and Rlchlarda-Uewll Rld9e branch of the Norfolk ' Western ReUroed. 

.,... Virglnt ... 
All clnn In the following oou-.tlnt 

Greerbler Mercer Jalroe """"""" .... s..:-ro 

Figure 3. 

o..rllidoa of BitwDilloaa. Subbitu.Unoua. .ad l...ipile C.CMI '!oclwiat; Diltricta 

Dl!mUCT 7. Qw\t I rued 

WiiiSt Ylr9lnl.,. Ccontlrued) 

· Selected •lnes In the following o:ountle111 
Fayette Cbl.rlty (pert) .-All •Inn east of Gauley River and all 11lrws 

served by tte Geuley River O:.m:::t. of the Chesapealle • ctllo Railroad 
n elnn served by the Norfelk ' Western Rtlllroad. 

fitCOI:IiWil C0111ty (part) .-All IIIIIIH In that portion of the county served 
by the Dry Fork branch of U. Norfolk 'western Rallroad aM e-ast 
thereof. 

Ralel9h Cou'lty (pert) .-All •Inn exeept those on the Coal River branch 
of the a.up.•e' (f)lo Railroad ard north thereof. 

Nrc-In:) CcM..\ty (part) .-All 11lnea In that portion served by the Cuyardot 
branc:h of the Norfolk 'western Railroad lying east of the rrouth 
of Skin Fork of Cuyandot Rlvu and In that portion aerved by the 
Vlr9lnle division Min line d the Norfolk ' Western Railroad. 

~ 

Kentuc:lry-
A.ll 11lnn In tt. following CXU"ttlee In eestern Kentudtya 

Bell Creel'q) L.wrence 
Boyd Harlan lee 
Breathitt Jockson Leslie 
C.rter Jcitnson letc:Mr 
Cl~ Knott Ptcereary 
Elliott knox Magoffln 
Flo)d Laurel J1&5rtln 

North carol 1,. 
All •lne:s In the State. 

............_ 
AJ 1 11lnes In the following counti•J 

At'de-rson CU!Derland 
c:.pbell Fmtress 
Clalbor,.. Pt:rqan 

Vlrqtnt~ 
All elnes In the followlrl) counties: 

Dlctc tnaon Russell Wise 
Lee Scott 

Selected •Jnes In the following co.aatleet 

Jlbrqa.n 
OWsley 
Perry 
Pike 
Roc:kcaatle 
IOiyne 
Whitley 

OVerton 
Roane 
Scutt 

Buctlanan eo.stty (pert) ;-A) I 111lne11 In the county, except In that 
port ton on the headwaters of O~fai8J Creek. eut of L)'TV'I Cap 
Creft (e tributary of Dismal C:oeek) and In that portion served 
by the Alc:hlan:ts~ewell Rldqe brancf'l of the Norfolk 'western 
Railroad. 

Te~ll C0111ty (J.ert) .-All mlrw!OI In the comty except In those 
portions served by the Dry Fori branch of th! Norfolk ' Western 
Railroad .-d branch frOID Blunlone J111C'tlon to BoiS~JeoValn of 
Norfolk 'Nestern Railroad and Rlctllerds-.Jewell Ridge> brancf'l 
or the Notfolk ' Western Rallrc.ad: 

Neat VlnJint ... 
All •Ina In the follovtrq a:JU1tl~: 

Boone ~~ Mason Mayne 
cabltll LJneoln "trqo 
c 1 'f l.o9an PUtfiMI 

Select.t •tnes In the following (.'OUitlnJ 
Fayette Coulty (part) .-All ~Dines west of the Cauley River except 

mines served by the cauley RIYK bt'and'l of the Olesapeake ' ctllo 
Rail rood. 

Nc::Oowll C0111ty CpertJ .-All elnes west of Cld not aerwd by the 
Dry Fork brend1 of U.e Norfolk • ~*stern Railroad. 

Nlc::hllas Coo..rlty (psrt) .-All Clines In that part of U. county south 
of ard not ser"'!'d by the Baltlrore ' Ohio Railroad. 

Ralelqh CcM..\ty (pert) .-All 111lnes -:~n the Coal River branch of the 
ChHapl•e' <1llo Railroad anj '10rth thereof. 

Nrc-lrq eo.stty (pert) .-All mines In that portion served by the 
Guyan:Sot bunch of the Norfolk :i western Railroad a lylrq 
.st of the ~ of Skin Fork of Guverdot River. 

~ 

Kentucky-
All 11lna ln the followirq counties In western i'entucky: 

Butler Hancac:tl ~t..een TDdd 
Christian terderson JIUtlenbenJ Union 
Crltterden Hopkins Ohio warren 
Dtlvless Lo9an . Simpson Webster 

DISTRICT_!!! ~ DISTRICT 12 

llllnoh- Indhn•- Iowa-
All •lnu All •lne• All ainea 
in the State. in the State. In the Statto. 

..Q!~ICT ll...! 

AI-
All •lnes In U. State- • 

Geot9ie-
AJ I etnes In the State. 

............ 
All alnes In the following counties: 

Bledsoe Marlon Sequat-chie 
Crurw:i)· l'k1tlnn van Buren 
Hoslllton Rhea warren 

~ .....,.._ 
All ll(lfnea In the Stete. 

""'-All mines In the following eot61tletu 
Hasllell I.e Flore 

~ .......,_ 
All mines Jn the State. · 

Mlsaaurt-
All l'llnes In the State. 

""'-All alnes In the following COU'Itle-s: 
Coel tat lner 0Uul9ee 
Cral9 Jltuskoqee Pittsbur9 

,...,._ 
All •lnes In the State. 

~ 

Colorado-
All ~nines In the foliOWirl) a:M.r~tles: 

_,. 
ru1 .. 

Ad!lns Dcu:)laa Jackacn 
Arapahoe Elbert Jefferson 
Boulder El Paso 

~ 
Color~ 

All 11lnes except those tnchDd In D.latrlct 16. 

Nw~tedc:o-
All alnes nceopt thoDe Included In District 18. 

~ ... ,...._ 
All ~lnea In the State. 

Cllll fornlo-
All mines In the State. 

New Mexico-
All mines In t.")e followi...:.J COU'Itles: 

Wllte 

5ocp>yah 

...,_, 

Llrl•r 
.. ld 

.._ Grant ~lnley Sllrdovel san •Upl Sr:Jo)rro 
Lincoln Rio Arriba San Juan S.SnU Fe 

~ ~~cr·24:. 

Idaho-

_, __ 
All elnes In the st.au • All mU.U In the State. 

..,.,.,l'lj-
All mines In the State. 

DlS1RitT 20. DISIJt~ 

Utoh- Alasko-
All •lnes In the Stllte. A.ll mlnn In the State. 

Oregon-
All ainu tn the State. DlS11UtT zL 

North Ollkota- washlrqt~ 
All aines In the State. All 11lnn in the State • 

South Dakota-
All ~nines In the State. 

Bureau of Mines Coal Districts (Continued) 



~ NPCC Northast P~r 0 
Eat c..rtnl Aru 

0 ECAR Reliability Coordination SPP Sou1hwest Po-r Pool 
Coordinating Council 

Agreement 

0 MAAC Mld-Atlentlc Ara 
Council 0 MAIN Mid·A .... rlca 

. lnterpool Netwofk. 0 ERCOT E!Ktrlc Raliabllity 
Council of Texas 

0 Southastem Electric 0 Mld-Contlnant Area [!] 
WsCC Western Systems 

SERC Reliability Council MARCA Reliability Coordination 9 
Agreement . 

Coordinating Council 

Source: National Electric Reliability Council . 

Figure 4. Regional Boundaries of the Electric Utility Industry 
in the Contiguous United States 



Figure 5. Bureau of Economic Analysis Regions 
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