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Chapter IV 

COAL 

COAL THROUGH 1975 AND SHORT-TERM OUTLOOK 

coa l is our most abundant domesti c energy resource. At current consumption 
level s , we have enough coal reserves to last at least 300 years . At project
ed 1985 consumpti on l evel s , we ha ve enough reser ves to last at least 200 years . 
Coal accounts for about 85 percent of our fossil- fu el resou rces. However, coal 
has accounted for a decl ining porti on of U.S. energy consumption over the last 
80 yea r s. 

The purpose of the follow ing sect ion of the coa l cha pter is to provide a 
perspective concerning the rol e coal has played an d is now play ing in the 
Nat i on's energy econ omy. The long- te rm out look for the i ndus try is discussed 
in the second and t hird major sec t i ons of t his chapter . 

His to ri cal Perspective (through 1972) 

The Nation's coal i ndustry began in the 18t h cen t ury with bi tuminous coal mined 
in Virgi nia and anth racite in Pennsyl vani a. Coal prod uc ti on i ncreased steadily 
throughou t the 19th century. It s uses incl uded space heating, coal gas, steam 
genera tion, and as coke i n s tee l product i on. By the tu rn of this century, 
coa l supplied 90 percent of t he U.S. energy consumpt ion. 

However , during the f irst hal f of t his cent ury, coal con sumpt ion grew less 
rapi dl y than to t al energy cons umpti on because more convenient an d com
pet i ti vely pr iced domestic oil and natura l gas became available, and new 
uses of oi l (e.g. , automobi l es) expanded ra pi dly. By 1950, coal dropped to 
38 percent of t he Na t i on's ene rgy consump tion. 

Si nce 1950, government acti ons have accel erated coal IS decl in ing role in the 
Nati on's ene rgy s truc t ure . The sti mu la t i on of nucl ear electric power reduced 
coa l 's ro le in generat i ng electr i city. The 1966 eli mination of oil import 
quo t as fo r resid ual oil on the Eas t Coast resu l ted i n many large coal users 
conver t ing to cheaper and more conven i en t foreign oil . The implementation 
of t he Clean Air Act duri ng t he 1970' s created si gnif i cant uncertain t ies as 
to how much coal wou l d be permi t t ed t o be burned an d res ulted in additional 
large coal users convert i ng to oil . By 1972, coal accounted for on ly 17 
percen t of the energy consumed by the Nat i on. 

Thus , whi le coal produc t ion has remained almost constan t, the per centage of 
t ota l na t i onal energy consumpt i on supplied by coal has decl i ned dramatically 
(see Figu re IV-l). 
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Figure IV-1 

Coal's Declining Share of Total United States 
Energy Consumption 

Percent of U.S. Energy Consumption 
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Al though total coal consumption 1n 1972 was roughly the same as in 1945, the 
breakdown of consumption by sector has changed. In 1945, the largest consuming 
sect or was Class 1 railroads, burning 125 million tons. By 1972~ railroad 
con sump t i on of coal had dropped so far that the Bureau of Mines no l onger 
t r acks it. Retail consumption total l ed 119 million tons in 1945, but only 
nine mill ion tons in 1972. The other category, which includes indus t ri al 
uses, also dropped from 148 million tons to 72 mi l lion tons during t he 1945
1972 period. The ~lectric uti l ities sector was the only sector to grow 
t hrougho ut t he period, increasing from 72 mil l ion t ons in 1945 to 349 mi llion 
tons in 1972 (see Figure IV-2). 

During the 1950' s t he growth in utility coal consumption was less than the 
decline in consum pt i on by the other sectors. By 1960, total coal consumpt i on 
ha d dropped t o 4.7 mil l ion tons from the 588 million t ons consumed in 1945 . 
During the 1960 's, total coal consumption increased unt il it hit 586 mill ion 
tons in 1970. Du ring the early 1970's, coal consumpti on grew at a redu ced 
ra t e . 

The maj or reason for the slowdown in the growth of coal consumption was 
compe tition f rom oi l an d nuclear power. The percentage of total kil owa tt 
hours generated with coal has been declinin g since 1965 (see Figure IV 3). 
The elimination of oil import quotas along t he Eas t Coast and the su lfur 
dioxi de emiss ion li mitat i on of the Clean Ai r Act pushed uti l ities away fr om 
coal . In addition, nuc lear power has increased its share of to tal power 
generation from 0. 4 percen t in 1965 to 4.5 percen t i n 1973, largel y at the 
expen se of coal . Thus, in the early 1970's, coal's only growing ma rket-
electric util ities--was being threatened. Oil an d nuclea r plants could 
produce power more cheaply than could coal in many areas of the count ry. 

Coa l product ion also has undergone si gn ificant shifts si nc e 194 5. In general,
coal production has sh ifted from East to Wes t and f rom dee p to surface mines. 
In 1945, close to 75 percent of U.S. production came from t he Appalachian 
basin. The Interi or basin produced 20 pe rcen t and the remainin g 5 percent 
came f rom the Far We st. By 1972, Appalach i an production dropped t o 65 
percent, wi th in te r i or an d western prod uction grow i ng to 26 and 8 percent, 
respecti vel y. In 1945, only 19 percent of U.S. product ion was mined using 
surface methods. By 1972, 49 percent of production was surf aced mined. This 
trend t owards surface mines has occurred in every region of the country. 
Alt hough t he total amount of coal mined increased by 15 million t ons between 
1945 an d 1972, t he amount that came from deep mines decl i ned by 164 mi l lion 
to ns (see Tab le IV- l ) . 

Recen t Events (1973-75 ) 

The Arab embargo at the end of 1973 together with a corresponding dramatic 
oil price increase ha d a substantial impact on the coal industry. Oil 
~onsumers began to explore ways to substitute coal for oil. Further, emerg
1n9 natural gas shorta ges and the policy of t he Federal Power Commission to 
allocate natura l gas away from electric utility boilers resulted in gas 
consumers exp lo r i ng ways to substitute coa 'l for na tural gas. 
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Table IV-2 

COAL CONSUMPTI ON AND PRODUCTION 
(Million Tons) 

Consumption Product ion Stock Change 

1970 587 603 +16 
+ ,1971 551 552* 

1972 573 595 +22 
1973 609 592 -17 
1974 611 603* - 6** 
1975 624*** 639*** +15 

* UMW work stoppage. 
** Imports increased t o two million tons. 

*** Est i ma t e. 

Source: Bureau of Mines 

contrast to expected growth of 5 to 7 percen t for t he same per i od. The 
demand for meta l lurg i cal coal fel l off, as steel product ion dropped. On the 
other hand, coal producti on stayed at about 640 mil lion tons- -i ts 1974 rate 
prior to the UMW work stoppage . As a res ul t, coa l users were able t o rebuild 
inventories (drawn down during t he UMW work stoppage ) to about norma l l evels. 

Coal prices refl ect ed t he st ate of the market over t he 1973-75 per i od. Starting 
at the end of 1973, coal pr ices began t o rise. Spot prices reached record levels 
in November, 1974, dur ing the UMW work stoppage . Long- t erm contract prices were 
also negotiated (and renegotiat ed) at higher l evels due to the ti ghtness of the 
market and cost increases associat ed wi t h inf l at ion (see Ta ble IV -3). Starting 
at the beginning of 1975, spot pri ces began t o drop unti l they almost reached 
average long-term contract levels during the summer , where they remained for the 
rest of the year. This drop reflects the ea si ng of the market du r ing 1975. 

That coal prices increased at t he same t ime as oil prices dur i ng 1974 led some 
analysts to conclude that coal would be pri ced at the Btu-equi valent of oil, with 
an adjustment for po l luti on control costs . However, th i s conc l usion was incon
sistent with the observat i ons that coal reserves are vast and t he industry is 
composed of enough firms that ma rket forces wi ll pus h long- t erm pr i ces to a level 
reflecting costs plus a fair ret urn on capital ; and that even in the short-run 
(when coal supply is constrai ned by the ti me i t t akes to open new mines), not 
enough energy consumers have t he capacity to burn coal t o bid spot prices up t o 
the Btu-equivalent pri ce of oi l . 

These observations are consi stent wi th actual pri ce behavi or . Long- term contract 
prices were bid up to levels reflecting mi ning cos ts wi t h a fair return. (Average 
contract prices incl ude con t racts t hat were negot iated severa l years ago and are 
probably lower than the average of con tract s signed in the l ast year. However, 
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Table IV-3 

NATIONAL AVERAGE PRICES OF DELIVERED COAL AN D 
RES IDUAL OIL TO ELECTRIC UTILIT IES 

($/ Mi l lion Btu , Current Dol l ars) 

Coal Residual Oi l (No.6} 
Average Spot Average Contract Average Contract 

Price Price Pri ce 

Ap ri l 1973 .44 .38 .68 

July 1973 .44 .39 .71 

October 1973 .48 .40 .87 


January 1974 .76 .45 1. 54 

April 1974 1.04 .52 1. 86 

July 1974 1.25 .56 1. 95 

October 1974 1.39 .62 2.00 

November 1974* 1.47 .67 2.00 


January 1975 1.26 .68 1. 98 

Apri l 1975 1.08 .74 2.1 2 

Ju ly 1975 .98 .76 2.00 

August 1975** .98 .78 2. 02 


* Spot coal prices reached their peak. 

** Las t month for which data is avail able. 


Source: Federal Power Commission Form 423. 

there are no indications that new contracts are being signed at a Btu-~q uivalence 
with oi l . ) They are essentially equivalent to the cost-based prices esti mated 
by FEA (e. g. , FEA estimates the 1985 delivered cost of uti li t y coa l to the Mi dd l e 
Atlantic reg i on at about $30 a ton and t he FPC reports that the average contract 
price fo r the same region was $25 a ton in August, 1975). Spot prices were bi d 
up to levels in excess of long-term contract prices, but never to the Btu 
equivalent of oil. Most significantly, these spot prices fel l as t he coa l ma r ke t 
loosened in 1975, an event totally inconsistent with the argument that coal wi ll 
be priced equ i valent to oil, for which prices did not fall (see Ta ble IV-3). 

At the end of 1975, the electric utility sector was still t he l argest consumer 
of coal and was t he only sector that was showing substantial growth (see Table 
IV-4). 
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Table IV-4 

COAL* CONSUMPTION BY SECTOR 
(Million Tons) 

Electric Metallurgical Residential/

Ut i 1 it i es Use Industry Commercial ~orts 


1~70 319 96 88 12 71 
1971 326 93 74 11 57 
1972 349 87 72 9 56 
1973 387 94 67 8 53 
1974 388 90 64 9 60 
1975** 406 83 64 7 64 

* Excludes anthracite. 
** Estimated. 

Source: Bureau of Mines 

At the end of 1974, more than 80 percent of coal production was in the East 
and about half of total production was from surface mines. Surface production 
continues to grow faster than deep production, and western production
continues to grow faster than eastern production (see Table IV-5). 

Table IV-5 

COAL PRODUCTION* 
(Mill ion Tons) 

Year Surface 
East** 

Deep Total Surface 
West 
Deep Total 

National 
Total 

1970 
1971 
1972 
1973 
1974 
1975*** 

221 
235 
236 
227 
245 

328 
266 
294 
289 
267 

549 
501 
530 
516 
512 
531 

34 
41 
55 
66 
80 
97 

10 
10 
10 
10 
11 
11 

54 
51 
65 
76 
91 

108 

603 
552 
595 
592 
603 
639 

* Excludes anthracite. 
** East of the Mississippi River. 

*** Estimated. 

Source: Bureau of Mines. 
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Short Term Outlook ( 197~~1~) __ 

The short-term outlook for coal is growt h, but the rate of growth depends on 
a number of key uncertainties. 

On the consumption side, a key uncertainty is the rate of growth of electricity 
consumption. If el ectricity continues to grow slowly, growth in coal con
sumption would be modest. If electricity resumes growth at historical 
levels (i.e., 7 percent), growth in coal consumption would be substantial. 
Similar uncertainties, though of smaller impact, exist in the other sectors as 
well. Further, FEA's coal conversion program could increase consumption by 
more than 15 million tons per year by 1978. 

On the production side, the key uncertainties are the number of mine openings 
and closings. The data that exists is somewhat incomplete and difficult to 
interpret. 

FEA has made a short-term estimate that indicates that the coal market is 
l ikely to continue to grow in balance over the 1976-78 period, with consumption 
growing at a rate of about 5.1 percent (see Table IV-6). 

Table IV-6 

SHORT-TERM FORECAST 
(Million Tons) 

Production Consumption 
Total East West Total East West 

1974 603 512 91 611 513 98 
1975 639 531 108 624 522 102 
1976 671 543 128 668 550 118 
1977 715 566 149 702 564 138 
1978 745 582 172 745 583 162 

The key assumptions associated with this forecast are: 

• 	 Production will build up as indicated by various surveys 
of mine openings. 

• 	 Electricity will grow at an annual compound rate of 
about 5.5 percent from 1975. 

• 	 Utilities will add new capacity as indicated by the 
National Electric Reliability Councial. 

• 	 FEA's coal conversion program will result in increased 
annual coal consumption in 1976, 1977, and 1978 of 5, 10 
and 15 million tons, respectively. 

• 	 EPA will continue its Clean Fuels Policy of encouraging 
states to relax sulfur emission limitations that are more 
stringent than required to protect public health and/or 
of granting compliance delays to those coal burners 
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unable to compl y with sul fu r emi ssion li mitations due 
to the lack of adequat e supplies of low su l fur coal 
and/or st ack gas scrubbe r s. 

The maj ori ty of the i nc reased consumption and production is expec t ed t o occur 
in t he West (see Table IV-6). Eastern production i s expected to increase by 
51 mil lion tons or by 10 percent between 1975 and 1978 . However, western 
production is proj ect ed to increase by 64 million tons or by 60 percent dur ing 
the same period . Thi s is because eastern utilities have scheduled la rge 
increases i n nuclea r capacity, while western utilities are shift ing out of oil 
and gas into coal . On the production side, this reflects large new mines in 
t he l ow su lf~ r coal fi el ds of the West. 

It should be noted that this short-term forecast does not (and need not) reflect 
two impor t ant determinants of coal consumption and production in the long-
run. One i s t he type of new capacity utilities and other large users decide 
to bui ld ( i . e . , coal, nuclear or oil). Since it takes at least 5 years to 
buil d a powerplant , capacity through 1978 can be estimated from published 
sources on pl anned capacity additions. However, as discussed below, decisions 
made (and to be made ) since the Arab embargo to build new coal boilers rather 
th an oil and gas boi lers will have a substantial impact on coal consumption 
dur ing the 1980 's. The other is the leasing of the western coal lands. Coal 
prod uc t i on in the Wes t could be adversely affected in the peri od beyond 1980, 
if the probl ems surrounding the leasing of these lands are not solved soon. 

Further , i t should be noted that neither this short-term forecast, nor the 
long- te rm FEA forecast (discussed below) account for the impact on coal 
produc t ion and consumption of the uncertainties associated with how certain 
government pol i cy issues will be resolved (e.g., stripmining legislation, 
western leasing, t he clean fuels deficit, and significant deterioration). 
These unce rta inti es may have a substantial adverse effect on coal production 
and cons umption, since they render investments in coal capacity risky and hence 
les s at tracti ve. 

Final ly, in both forecasts transportation is assumed to be available to move 
the coal from producer to consumer. Miner productivity, both in terms of 
days worked and output per manday, is not projected to change by mining 
method. However, as the mix of mines changes with more large western mines 
in operation the national average productivity should improve. Similarly, 
problems of labor availability and attracting of capital investment were 
assumed not to be binding constraints. These ass umptions may be over
simplif i ca t ions of the situation, particularly if Federal policies relating 
t o coa l rema in un resolved. 

CONS UMPTION FORE CAS TS 

This section is organ ized into five subsections. The first discusses the 1985 
Reference Scenario for ecast assuming $13 per barrel imports. This scenario 
;s employed as a benchmark, from which to measure differences. Its use as 
such do es not mean it is considered a "best guess" at what will happen. The 
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second subsection di scusses the forecast ed changes in consumpt ion over time, 
i.e. , 1980, 1985, and 1990. The third di scusses the effec ts of di f ferent oil 
import prices on 1985 consumption. The four th discuss es t he effec ts of 
di f feren t scenarios on 1985 consumpti on. The f i f th discusses the policy 
impl ica ti ons of these findings. 

Reference Scenario 

The FEA Re ference Scenario forecas t at $1 3 impor ts i nd icates that consumption 
wil l be 1, 040 million t ons in 1985 and t hat t he bulk of this increase will 
occur in the el ec t r ic utili ty sec t or (see Tabl e IV -7) . 

Ta bl e IV-7 


1985 COAL CONS UMPTION 

REF EREN CE SCE NARIO, $13 OIL IMPORTS 


(Mil l ion Tons ) 


Absolute Compound Annual 
Sector 1974 1985 Increase Percent Growth Rate 

El ectri c Utilities 388 715 +327 5.7 

Hous ehold/Commerc ial 9 5 - 4 -5.5 

Industri al 64 124 + 60 6.2 

Coke and Gas 90 100 + 10 1.0 

Synthetics 16 + 16 

Exports 60 80* + 20 2.6 


Tota l 611 1 ,040 +429 5.0 

* Assumed val ues; not est imated endogenously by model. 

This foreca st indicates a 5.0 percent growth rate over the 1974-85 
period. 

The FEA analys is ind i ca te s t hat the best way to increase the consumption 
of our abundant domestic resource is t hrough electricity, where coal consumption 
in this sect or i s limited by electri city growth rates, oil prices, nuclear 
capaci ty, and environmental reg ulatio ns (eac h of which is discussed belOW). 
The potential fo r increased consumption of coa l in other sectors appears to be 
li mited. Given ex i sting env ironmen tal regula t ion s and the large scale required 
to handle coal economi cal ly, no la rge absol ute increase in coal consumption 
i s an t icipated in the indus t r ial sector . Fur ther, syn thetic fuels from coal 
do not yet compete economicall y with natura l gas and oi l, even at the 
equi valen t of $16 oil imports , and lead times for this new technology limit 
t he market to abo ut 16 mi ll i on tons by 1985 . 
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With i n the electric utility sector, the majority of the coal consumption is 
forecas t t o be in t he current major coa l-bu rning regions, although the 
percent age growt h i n the current mi nor coal-burn ing regions i s foreca st to 
be higher (see Table IV-8). 

Table IV-8 


1985 UTILITY COAL* CONSUMPTION BY CENSUS REGIONS** 
REFERENCE SCENARIO, $13 OIL IMPORTS 

Region 

Nort heast 
Middle Atlantic 
South Atlantic 

East North Cen t ral 
East South Cen tra l 
West North Central 

Wes t South Centra l 
Mo unta in 
Pac ifi c 

Na t ional 

* Exc ludes anthraci te . 
** Figure IV-4 gives a map of the census reg ions. 

Thi s indi cates t hat: t he trend to oil on t he East Coast would be reversed; 
utili t ies i n the Southwest would be shift ing out of na tural gas; and 
utili t ies i n the Pacifi c Coast wou ld be shi f ting f rom both oil and gas to 
coal . The low growth ra tes i n the cent ral regions re flect high current 
coa l consumption and substan t i al increases in nuc lear capacity. 

The forecast indicates that the utilities on a national basis will rely 
about evenly on low sulfur coal and high sulfur coal with scrubbers to comply 
with sulfu r emi ssion reg ul ati ons on new pl ants . However, this mix varies 
widely by reg ion (see Ta ble IV- g) . 
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(Mill i on Tons) 

Absolute 

1974 1985 Increase 


2 15 + 13 

42 105 + 63 

78 136 + 58 


133 194 + 61 

61 77 + 16 

37 90 + 53 


5 42 + 37 

27 46 + 19 

3 10 + 7 


388 715 +327 


Compounded Annual 

Percent Growth Rate 


20. 1 
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Table IV-9 

SULF UR CONTENT OF UTILITY COAL 
1985 RE FE RENCE SCEN ARIO. $ l ~ OIL IMPORTS 

(Percent of Re gional Coal Consumption) 

Region 

Exist ing Pl ants 
High Low 

Sulfur* Sul fu r 

New Pl ants 
High Low 

Su l f ur** Sul f ur 

To ta l 
High Low 

Sulfur Sul f ur 

Northeast 3. 5 9. 6 79.7 7. 2 83.2 16.8 
Middle Atlantic 24. 7 17. 5 34 . 0 23 .8 58. 7 41. 3 
South Atlantic 59.5 16.1 1. 9 22. 5 61. 4 38.6 

East North Central 21. 7 40.4 33.4 4.5 55 .1 44 . 9 
East South Central 55.7 27.3 17.0 55. 7 44 . 3 
West North Central 48.1 22. 8 29.2 48 .1 51. 9 

West South Central 42 . 2 4.4 53.4 42. 2 57.8 
Mountain 24. 1 65 .9 10 . 0 34. 1 65.9 
Pacific 24.4 75.6 100.0 

National 37.4 26.8 18. 3 17.5 55.7 44. 3 

* Without scrubbers 
** With scrubbers 

Note: Low sulfur coal meets t he new source perfo rmance standard of 1. 2 
pounds of sulfur dioxide per mi l li on Btu of heat in put. High sul f ur coal 
exceeds the new source performance standa rd. 

The forecast also indicates that exi sti ng plan ts wil l burn hi gh sulfur coa l 
where permitted by air pollu tion reg ul at ions , but will switch to l ow sul fur 
(rather than install scrubbers ) where requ i red t o reduce su lfur emi s si o~s. 
(This finding neglects the impact of l ong-term con t racts and t he cost penalties 
associated with burning western low sul fur coal i n exi sting boi l ers designed 
for eastern coals. Had the FEA mode l been desi gned to account for these factors, 
it is likely that the forecasts would i ncl ude some scrubbers on exi sti ng plants.) 
Where scrubbers are installed, they are i ns t al led only on baseload plants, where 
the high capital costs can be allocated over the maxi mum number of kil owatt-hours. 

Within the utility sector, de livered coal pri ces f or high sulfur coal and low 
sulfur coal are illustrated by regi on i n Tabl e IV-1 0. 
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Tab le IV-10 

LONG-TERM CONTRACT DELIVERED COAL PRICES TO THE ELECTRIC UTILITY SECTOR 
1985 REFERENCE SCENARIO, $13 OIL IMPORTS 

($ /M illion Btu~ 1975 Dol l ar s ) 

Regions 
1985 

Low Sulfur 
1985 

High Sulfur 
Average Contract 

Price. August 1975* 

Northeast 
Middle Atlantic 
South Atlantic 

1. 40 
1. 25 
1. 25 

.90 

.75 

.80 

1. 21 
1.05 
1. 01 

East North Central 
East South Central 
West North Central 

1. 15 
1. 15 

.95 

.65 

.60 

.65 

.80 

.77 

.57 

West South Central 
Mountain 
Pacifi c 

1.00 
.55 

.70 

.45 

.80 

.24 

.32 

.59 

* Source : FPC Form 423. 

On the Atlantic Coast and East Central region$, low sulfur coal competes 
directly with high sulfur coal plus scrubbers for new baseload powerplants. 
The price of low sulfur coal is bid up to the price of high sulfur coal 
plus scrubbinq. The price differential reflects the estimated cost of 
scrubbing--about $.50 per mil;ion Btu. 

Time Path 

Most of the growth in coal consumption occurs in the utility sector. Coal 
consumption will grow slightly faster over the 1980-85 period than over the 
1975-80 period, but more slowly during the 1985-90 period (see Table IV-ll). 

The 1974-80 growth rate is inhibited by current plant construction plans. 
There is not enough time to build a new coal plant by 1980, if it is not 
al ready planned. The 1985-90 growth rate is less than the 1980-85 rate 
because the growth of electricity consumption is forecast to be lower in the 
l ater years (see Table IV-12). However, there is a great deal of uncertainty
associated with these est1mates. 

Nuclear capacity additions which have a substantial effect on coal consumption, 
are assumed to be about the same in the 1985-90 period as in the 1980-85 
peri od. Accelerating nuclear capacity additions would reduce the rate of 
growth of coal consumption in the 1985-90 period further. 
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Ta ble IV-ll 


COAL CONS UMPTION 

REFER EN CE SCE NA RIO, $13 OI L IMPORTS 


(Mi 11 i on Tons ) 


1974 1980 1985 1990 

Electric Utilities 388 528 715 932
Household/Commercial 9 7 5 4
Industrial* 154 184 224 272
Synthetics 16 21
Exports 60 80 80 80 

Total 611 799 1,040 1,309 

Annual Percent 
Peri od Growth Rate 

1974-80 4.6 
1980-85 5.4 
1985-90 4.7 

* Includes metallurgical coal con sumption. 

Table IV-12 

ELECTRICITY CONSUMPTION GROWTH RATES 

REFERENCE SCENARIO, $13 OIL IMPORTS 


Compound Annual 

Percent Growth 


Rate 


1974-80 5. 1 
11980-85 5.7 
1985-90 5.0 

Most of the increased coal consumption in the l ow-coal consuming regions 
occurs during the 1980's. This again is because little or no coal capacity 
additions are currently planned for these regions, and there is not adequate
time to plan and build coal plants by 1980. In some regions, such as the 
West South Central area where gas will be phased out, utility coal consumption
could grow substantially by 1990 (increase from 5 to 89 million tons). 
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Throughou t the 1975-90 pe r i od , t he ra t e of growth of l ow sulfur coal consumpti on 
is substan t ial (see Tabl e IV-13). 

Table IV-13 

UTILITY COAL CONSUMPTION BY SULFUR CONTENT 
REFERENCE SCENARIO, $13 OIL IMPORTS 

(Quadrillion Btu) 

1980 1985 1990 
High Low High Low High Low 

Regi on Sulfur Sulfur Sulfur Sulfur Sulfur Sulfur 

East 4.9 4.1 7.0 5.0 6.8 7.6 

West 1.4 1.1 1.6 1.9 l.8 3.3 


National 6.3 5.2 8.6 6.9 8.6 10.9 

In the West, low sulfur coal consumption grows steadily over the period. This 
is because the supply of low sulfur coal is enormous in the West, and 
production costs are not expected to increase much as production is expanded. 
Western low sulfur coal production prices are not expected to increase enough 
to make western high sulfur coal plus scrubbers competi t i ve. However, in the 
East, the supply of low sulfur coal is limited, and the costs of producing 
it are expected to increase rapidly as production is expanded. This has the 
effect of stimulating eastern high sulfur production (by making high sulfur 
coal plus scrubbers competitive with low sulfur coal); and stimulating western 
low sulfur production by making western coal more competitive in midwestern 
markets. By 1990, new technologies such as fluidi zed bed combustion may 
be in commercial operation. If so, the FEA forecast (which assumes no such 
technology) probabl y overstates low sul fur coal consumption in that year. 

Importantly, coal pri ces ( in 1975 dollars) are not expected to increase 
substantially over t he peri od. because the na t i ona l supply curve is relat ively
fla t. As discussed above, t he supply of low sulfur coa l in t he East is 
li mited and has a l~e l a ti ve l y steep supply curve. However, wes tern l ow sulfur 
coal and eastern hi gh su lfur caol are extremel y abundant and have relat i ve ly
fl at supply curves. Hence, increased consumpti on does not result in 
si gnificantly highe r prices. In the West, more low sulfur coal is mined 
without sUbstantial price increases. In the East, low sulfur coal is mined 
uni tl its price is equivalent to the price of eastern high sulfur coal pl us 
scrubbers and/or the delivered price of western coal, then more high sulfur 
coa l and more western low sulfur coal are mined without substantial pr ice 
inc reases. 

Effect of Oil Prices 

The consumption of coal, and conve rse ly of oil, in the elec t ric utility 
sector is very sensitive to the price of oil. In the absence of regulation 
and i f the pri ce of oil is l ow enough , electric uti l ities wil l: 
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• 	 Build new oil plant s rather t han new coal plants . 

• 	 Employ their existing oil plan ts more than t he ir existing coal plants 
(i.e., baseload* coal plants and move oil plants to intermediate** 
load to the extent possible). 

On the other hand, if the price of oil is high enough, electric utilities wil l 
build new coal plants and rely on existing coal plants as much as possible. 

The specific oil prices where utilities will shift from one fuel to another 
depends importantly on the price of coal and powerplant capital and operating 
costs. These in turn vary by region, particularly the price of coal. Hence, 
it is difficult to generalize for the Nation as a whole. However, a specific 
region can be used to illustrate how the price of oil affects coal consumption. 

The Middle Atlantic region serves as a useful illustrative region because both 
oil and coal are being consumed by electric utilities in large quantities. 
For this region, as all other regions, there are five specific oil prices that 
are relevant: 

• 	 Baseloading existing plants. Above about $8 per barrel, a utility will 
baseload existing coal palnts rather than existing oil plants to the 
extent possible; this means operating them to generate as much 
electricity as possible given load requirements and maintenance 
schedules. Below about $8 per barre l , a utility will baseload 
existing oil plants rather than existing coal plants to the extent 
possible. 

• 	 Building new plants for baseload. Above about $9.00 per barrel, a 
utility will build a new coal plant rather than a new oil plant if 
additional base10ad capacity is required. Below about $9.00 per 
barrel, a utility will build a new oil plant rather than a new coal 
plant. 

• 	 Building new plants for intermediate l oad. Above about $10.50 per 
barrel, a utility will build a new coal plant rather than a new oil 
plant if additional intermediate load capacity is required. Below 
about $10.50 per barrel, a utility will build a new oil plant rather 
than a new coal plant. 

• 	 Substituting new coal plants for existing oil plants ~ base lload. 
Above about $13.00 per barrel, a utility will build a new coal 
plant to be substituted for an existing oil plant in baseload. The 
existing oil plant would then be used as a seasonal peaking unit (with 
a 	very low capacity factor), if at all. 

* Baseload 	plants assumed to have capacity factors of 70 percent (i.e., 

operate at 70 percent of capacity over a year).


** 	 Intermediate load plants are assumed to have capacity factors of about 35 
percent. 
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• 	 Substituting new coal plants for exi sti ng oil pl ants In intermediate
load. Above $19 per barrel, a utility will build a new coal plant 
to be substituted for an existing oil plant at intermediate-load. 
The existing oil plant would then be used as a seasonal peaking 
unit, if at all. 

All of these "breakpoint" prices assume that util ities will build and operate 
plants in a manner that will minimize total costs and consumer rates. It is 
possible that financial constraints (i.e., fuel adjustment clauses, regu
latory lags), and load growth uncertainties (e.g., failing to forecast rapid 
growth so that oil plants must be built due to inadequate time for building 
a coal plant) could render this assumption somewhat invalid. 

All of these "breakpoint" estimates were based on the assumption that the 
coal plants would meet new source performance standards with low sulfur coal; 
assuming high sulfur coal plus scrubbers would not change the estimates 
substantially since the price of low sulfur coal is forecast to be bid up to 
the equivalent of high sulfur coal plus scrubbers, particularly in the 
eastern demand regions. As discussed elsewhere, the price of coal does not 
change substantially with different production levels. Hence, a single 
pOint estimate for coal is not misleading. Further, powerplant capital and 
operating costs are not expected to change substantially with different 
coal consumption levels. 

The effects of these "breakpoints" are illustrated well by the model forecasts 
at different oil prices (see Table IV-14). 

Table IV-14 

ELECTRIC UTILITY SECTOR FOSSIL FUEL CONSUMPTION 
1985 REFERENCE SCENARIO (Quadrillion Btu) 

Oil Imports Price ($ per barrel)
$8 $13 $16 

Coal 12.5 15.4 16.3 

Oil &Gas* 8.9 5.7 5.2 


Total 21. 4 21.1 21. 5 

* 	 Oil and gas are combined because they are generally 
fungible in the utility sector and their prices in a 
d~regulated market are forecasted to equilibrate on ~ Btu 
basis. 

At $8 imported oil, the utility sector will consume about 12.5 quads of coal 
(579 million tons) and about 8.9 quads of oil and gas (the equivalent of 
about 4.0 million barrels per day). At $13 imported oil, the total quads of 
fossi l fuel consumed change slightly, but coal consumption increases by 
2.9 qua ds (to 715 mil l ion tons) and oil and gas consumption decreases by a 
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si mila r amount (to the equivalent of 2.6 mi ll ion barrel s per day) . This 
change resul ts from the oil price passing throu gh t hree breakpoi nts. At 
$8 impor t s , the deli vered price of oi l , af t er r efi ni ng, t o ut i lities generall y 
exceeds $8 ; hence, exis t ing coa l pl an t s are being operat ed at base10ad. How
ever the delivered price generally i s less t han $9; hence, new oi l plants 
are built instead of coal pl ants for both base and intermediate load and no 
new coal plants are substituted for existing 0;1 plants. On the other hand. 
at $13 imports, the delivered price of oil after refining to utilities 
generally exceeds $14. Hence, only new coal pl an ts are built for base and 
intermediate loads and some new coal plants are build to substitute for 

existing oil plants in baseload. The net effect of these changes is that 

an additional 136 million tons of coal is consumed, and less oil and gas is 

consumed by the equivalent of 1.4 million barrels per day. 


The difference between $13 and $16 imports is less substantial because there 
are essentially no additional breakpoints between $13 and $16. Coal consumption 
increases because total fossil fuel consumption increases (with increased 
electricity consumption) and because some additional new coal plants are 
substituted for oil and gas plants in those regions where the breakpoint 
around about $14 per barrel was not exceeded at $13 imports. Correspondingly. 
oil and gas consumption goes down slightly because some additional new coal 
plants are substituted for existing oil and gas plants. Hence. it is clear 
that the price of oil has a substantial effect on coal consumption and on 
oil imports. 

In addition, the FEA forecasts also indicate that the price of coal does 
not change significantly with the price of oil (see Table IV-15). 

Table IV-15 

DELIVERED FUEL PRICES IN 1985 TO UTILITY 
SECTOR IN MID-ATLANTIC REGION 

($/Million Btu, 1975 Dollars) 

Low SulfurOi 1 Import Residual 
CoalOilPri ces 

1. 15$8/barrel 1. 65 
1. 25$13/barrel 2.30 
1. 25$16/barrel 2.70 

This is because coal prices have been modeled to be cost-based since reserve 
ownership is generally widespread, mining technology is widely understood. 
and current production is not highly concentrated in a few companies.
Hence , no producer can require more than a price covering costs plus a fair 
return on capital, because another producer could then produce coal at a 
lower price. In addi t i on, coal prices do not move much with oil prices 
because the supply curves for coal are relati vely flat. Substantial 
increases in coal production are possible without corresponding price 
increases. 
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Effect of Different Policy Scenarios 

The effects of the various scenarios on 1985 coa l consumpt i on wi t h $13 oil 
imports are illustrated i n Table IV-16 . These scenari os are defined in 
Appendix E. 

Two important observations should be noted. The first is that the tota l coal 
consumption forecasts change very little--slightly less than 10 percent below 
and approximately 25 percent above the Reference Scenario. However, as developed 
below, this is because several of the scenari os had offsetting effects 
specified into them. 

The second important observation is that nearly all the changes in total 

coal consumption are due to changes within the electric sector. The only 

other sectors that change substantially are: 


o The industrial sector where coal consumption is assumed to 
substitute for natural gas (by about 60 million tons) under 
the Electrification Scenario. 

o The synthetics sector where coal consumption is assumed to increase 
by about 35 million tons under both the Accelerated Supply 
and Electrification Scenarios. 

Both of these increases are due to policy assumptions used in specifying the 

scenarios. 


The changes in the electric utility sector result from four factors: oil 

prices, nuclear capacity, electr i city demand, and environmental regulations. 


The effects of oil prices were discussed above. Under the $9.00 Regulation 
Scenario , oil prices are reduced. This increases oil consumption and reduces 
coal consumption in the utility sector (see Table IV-17). 

Table IV-17 

ELECTRIC UTILITY FUEL CONSUMPTION 
1985, $13 OIL IMPORTS 

Regulation 
Reference ($9.00) 

14.615.4Coal (Quadrillion Btu) 
5.7 6.2Oil and Gas (Quadrillion Btu) 

21.1 20.8
Total 

Average Residual Oil 
2.25 1. 92Price ($/Million Btu) 
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The reduct ion in coal consumption is amplified sli ghtl y by a reduct ion in 
el ectric ity consumpti on. resulting from the l ower oi l prices wh i ch ma ke oil 
an d gas more competi ti ve with el ectr icity . 

The effect of nuclear capaci ty is apparent in the vari ous scenarios. Coal 
consumpt ion is inverse ly related to nuclea r ca paci t y. Thi s i s because at 
hig h oil prices, nucela r powerpl ants and coal powerpl ants generating electricity 
i n basel oad (a bout 65 percent of all generation) are cheaper than all other 
t ypes of power plants (see Ta ble IV- 18). 

Tabl e IV-18 

ILLUSTRATI VE 	 BAS ELOAD ELE CTRIC ITY GE NERATION COSTS* 
(mills/ kWh, 1975 Dollars) 

Nuc l ear Coa l Oil Steam 

Capita1 
Fuel 

13.45 
1.80 

9. 30 
10.11 

7.58 
20. 70 

Other 3.00 2.00 1. 88- _ . 

Tot al 18.25 21. 41 30. 16 

* Assumes a de li vered price of $1. 10 per million Btu for low 
sul f ur coal and $2.25 per mi l l ion Btu for residual oil. 
Ca pi tal cos t s in 1975 dol l ars are $550 per kw for nuclear, 
$380 per kW for coal and $310 per kW for oi 1. A fi xed 
cha rge rate of 15 percent and a capaci ty factor of 0.7 
we re as sumed. 

Nuclea r and coal generati on costs are close. The deli vered price of coal 
vari es over a wi de enough range that in some r egi ons coal pl an ts may generate 
elect r ic i ty for less cost than do nucl ear pl ant s. Indeed, coal and nuclear 
pl ant costs are cl ose enough t hat they mi ght be cons i dered the same, given 
t he uncertain t y associa ted wi t h t he esti mates . However , because of the 
apparent cos t advantages of nuc lear plants i n some regions, FEA's forecasting 
mode l employs them to their maxi mum capacity (spec i f ied as an input constraint). 
Once the nuclear capacity constraint is r eached in those regions, the model 
empl oys coa l pl ants un t il no additional capaci t y is required. Hence, increased 
nuc l ear capaci ty results in reduced coal capacity and vice versa. 

At baseloa d generati on, each t housand MWe of coa l caDac i tv consumes about 
2.8 mil lion tons of coal per year.* Thus, each thousand MWe chanqe in 
nuc l ear ca pac ity cha nges coal consumpti on abo ut 2.8 mil lion tons. In the 
Regional Limitati on Scenario. nuc l ear capaci ty is reduced about 45, 000 MWe 
from t he Reference Scenari o. Th is reduc t ion ac t s to i ncrease coa l consumption
by 126. 4 mi lli on tons or 2.5 quadrill i on Btu (see Ta ble IV - 19). This 
i ncrease, however , is more t han off set by environmen tal and electricity demand 

* Assumes a capacity fa ctor of 70 pe rcent, a heat rate of 9, 200 Btu per kWh, and 
a coa l heat content of 20.0 mi l li on Btu per ton . 
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considerations di scussed below. In the Electrifica t ion Scenario, nuclear 
capacity is increased about 20, 000 MWe. This increase acts tn rerl ucp co ~ l 
consumption by about 56.2 million ton s or 1. 1 quadrill ion Btu (see Table 
IV-19). This reduction, however, is more t han offset by i ncreased electri 
ci ty demand as discussed below. 

Coal consumption is direct ly related to el ectri ci t y consumption. Thi s;s 
because at high oil prices, coal capacity is employed to sat i sfy all addi
tional generating capacity req uirements, after the nucl ear capacity constrai nts 
are reached (in those region s where nuclear genera tion costs are l ess t han 
coal generation costs), except for some oil-or gas-fired turbines empl oyed 
for peak load, which is estimated to account for about 2 percent of total 
load. For each billion kilowatt hours that electricity consumption changes, 
coal consumption changes by about 9.3 trillion Btu or about 0. 4 million tons. 
The effect is well illus trated by the Electrification Scenari o (see Table 
IV-20). The large increase in electri city consumption has t he effect of 
increasing coal consumption by 3.1 quadri11ion Btu . However, th is is offset 
somewhat by an increase of nuclear capacity whi ch reduces coal consumption 
by 1.2 quadrillion Btu. The net change in utility coal consumpti on , there
fore, is 1.9 quadrillion Btu or about 96 million tons. The remaining 0.6 
quadrillion Btu or 30 milli on ton increase in coal consumption results 
from other changes as descr ibed in the latter footnote to Table IV- 20. 

Table IV-20 

EFFECT OF ELECTRIFICATION ON UTILITY COAL CONS UM PTION 
1985, $13 OIL IMPORTS 

~esulting Change in 
Coal Consumption 

Scenario Million Quadrillion 
Reference Electrification Tons* Btu 

Nuclear Capacity 
141 162 - 61 -1. 2(ThoLlSa.nd MWe)

E le~tr,c'ty Consumption 
(Billion kWh) 3, 022 3,351 +157 +3.1 

Ot her** + 30 +0. 6 
Utility Coal Consumption 715 841 +126 +2.5 

* An average heat content of 19. 8 mil l ion Btu per t on was impli ci t in t he 

model output.


** Accounts for changes in generati on efficiencies associa t ed with changes in 
scrubber capacity, syntheti c fuel s and l oad curves. 
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The e ffect of hypot hetical environmental regulations (more stringen t than 
currentl y proposed) is i l l us t ra ted by t he Regional Limitati on Scenario wi th 
business as us ual demand, where environmen t al regula ti on s are spec ifi ed to be 
(1) the requiremen t that all new plants burn low sulfur coa l pl us ins t al ' 
scrubbers, (2) reclamat i on cos t s associated with hypothetical stripmi ning 
legislation (requi ring ba ck to or iginal contour), and (3 ) a 30 percent 
severance tax on all we stern coal (see Table IV-2l ) . 

Tabl e IV -2l 

EFFECT OF HYPOTHETICAL ENVI RON MENTAL RE GULATI ONS 

ON UT ILITY COAL CONSUMPTION 


1985, $13 OIL IMPORTS 


Resulting Ch ange 
Scen ad o in Coa l Consumption 

Re gi onal Mi l l i on Quad r il lion 
Reference Limi t at i on Ton5* ,Btu 

Nuclear Capac ity 
96 +117 +2. 5(Thousand MW) 141 

Electricity Consumption 
(Billion kWh) 3,022 2,967 - 23 -0.5 

Environmental 
-1 92 -4. 1 Regulations 

Other** -±-n +0.5 
640 - 75 -=-l.6Utility Coal Consumpt i on 715 

* 	An average heat content of 21.3 mi ll i on Btu per t on was implicit in t he 
model output.

** 	Accounts for changes in generation ef f i ci enc i es assoc i ated wi th changes 
in scrubber capac i ty, syn thet ic f ue ls and load cu rves. 

As illustrated above, the impact of hypothetical environmental regula t ions 
(together with a s l i ght dec rease i n electr i ci t y consumpt i on resulting f rom 
electri city pri ce i ncreases which, in tu , n, are due to the increased f ue l and 
generation costs caused by the hypothet i cal environmental reg ul ati ons) more 
than offset the increase i n coal consumpti on resul t i ng from reduced nuclear 
capacity. 

The hypothetical surface ml nl ng leg i s lation assumed in the Reg i onal Limita t ion 
Scenario is speci fied to req uire : 

o 	 An increase of deep min i ng pri ces of $. 25 associ ated with an 
abondoned mine reclamat ion fee. 

o 	 An increase of surface min i ng costs of about $. 50 , $. 75 an d $1.50 
in the West, Midwest , and East, respec t i vely (est imate s i n eac h 
region in clude a $.35 per ton reclamation tax). 
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In summary, the severance t ax and t he rec l amation costs i ncrease·coal prices 

as illustrated in Ta ble IV-22. These price incr eases affect the regional 

distribution of produ cti on (di scussed be low under producti on ) but ha ve 

minimum impacts on coal consumpti on. This; s beca us e t hey increase the 

"breakpoints" discussed above un der "Impact of Oil Pr i ces " on ly slight ly-

less than 5 percent. Since the price of oil at $13 oil imports is 

generally well above these breakpoints, these coal price i~creases do not 

result in substantial shifts from coal to oil in the utility sector. 


Table IV-22 

COAL PRICES (FOB Mine) 
1985, $13 OIL IMPORTS 

($/Ton-1975 Dollars) 

Regional 
Reference Reclamation Severance Limitation Percent 
Scenario Costs Tax Scenario Increase 

Central Appalachia 
( low s u Ifu r ) 24.10 1. 50 25.6 6.2 

Midwest (high sulfur) 10.80 .75 11 .55 6.9 
Western Northern Great 

Plains (low sulfur) 4.90 . 50 1. 62 7.20 43.3 

The major impact caused by the hypothetical environmental regulations is thus 
associated with the requirement that all new coal-fired plants must burn low 
sulfur coal and install scrubbers (rather than burn low sulfur coal or high 
sulfur coal plus scrubbers). These requirements increases the costs of 
generating electricity with coal substantially (see Table IV-23). 

Table IV-23 

ILLUSTRATIVE COSTS OF GENERATING ELECTRICITY WITH COAL* 
(Mills/kWh-1975 Dollars) 

Regional Limitation 
Reference Provisions 

w/o Scrubber w/Scrubber 

Capita 1 9.30 11 . 74 11 .74 
Fuel 10.11 6.85 10.97 
Other 2.00 3.50 3.50 

Total 21.41 22.09 	 26.21 

* 	In the Reference Scenario low and high sulfur coal prices were 
$1.10 per million Btu deli vered and $0.71 per million Btu delivered, 
respectively. In the Regional Limitation Scenario the price of low 
sulfur coal rose to $1.14 per million Btu. 
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These l arge cost increases cause the "breakpo i nt s " disc uss ed above to i ncrease 
substantially (see Table IV-24). 

Ta ble 	IV -24 

SHIFT 	 IN OIL PRICE BREAKPOINTS--MID-ATLANTIC REGION* 
($/Barrel Of Residual Oil, 1975 Dollars) 

~egional 
Reference Limitation 

From Existing Oil in 
Baseload to Existing 

8.00 8.00Coal 
From New Oil in Base

12.00load to New Coal 9.00 
From New Oil in Inter

mediate Load to New 
Coal 10.50 14.50 

From Existing Oil in 
16.25Baseload to New Coal 13.00 

* 	Assumes de l ivered coal prices to be $0.77 per million 
Btu for high sulfur coal and $1.25 per mil l ion Btu for 
low sulfur coal in the Reference Scenario, and $1.27 for 
low sulfur coal in the Regional Limitation Scenario. 

Thus, 	 a great deal more oil and less coal is employed in the utility sector 
(see Table IV-25). 

Table 	 IV-25 

COAL AND OIL CONSUMPTION IN UTILITY SECTOR 

1985, $13 OIL IMPORTS 


(Quadrillion Btu) 


Regional 
Reference Limitation Di fference 

Coal 15.4 13.8 -1.6 -80 million tons* 
per year 

Oil & Gas 5.7 9.8 +4.1 +1.9 million barrels 
per day 

Total 21 . 1 23.6 +2.5 

* 	Assumes heat contents of 20 million Btu per ton for coal and six 
million 	Btu per barrel for oil. 

192 

However, the specif ied requ i rement that all new plants burn low sulfur coal 
and install scrubbers is very stringent, and has not been seriously proposed 
as an air pollution con trol strategy. It is shown for illustrative purposes 
on ly as an attempt to place a lower bound on the effect of government 
regulations on coal consumpt i on and should be used to understand trends, 
rather than to support policy conclusions. 

In summary, FEA forecasts that utility coal consumption is sensitive to: 
(a) oil prices (as they go up, coal consumption goes up); (b) nuclear 
capacity (as it goes up, coal consumption goes down); (c) electricity 
consumption (as it goes up, coal consumption goes up); and (d) environmental 
regulations (as they are made more stringent, coal consumption goes down). 

The effects of each of these four factors on coal consumption in the various 
scenarios is summarized in Table IV-9. As is evident, the four key factors 
have a substantial impact on coal consumption. However, total consumption 
does not vary substantially between the scenarios, because the scenarios 
were defined such that the various factors offset each other to a large 
extent. 

Policy Implications 

The various coal consumption forecasts described above have several important 
policy implications. 

The electric utility sector represents the greatest potential for substituting 
coal for oil and gas between now and 1990. This is because synthetic fuels 
do not yet compete economically with natural gas and oil, even at $16 per 
barrel. Further, it is because increased coal consumption in the industrial 
sector is limited by the large scale required to employ coal economically. 

Coal consumption in the utility sector is extremely sensitive to oil prices. 
Should the price of oil (through international political events or domestic 
regulation) fall closer to $8 than $13 per barrel, utility oil consumption 
could increase substantially, to the detriment of increased coal consumption. 
Si gnificantly, the potential oil savings associated with ensuring new coal 
rather than new oil plants are built and ensuring utilities shift loads from 
oil to coal to the extent practicable are greater than the potential savings 
f rom the direct conversions of oil and gas plants by an order of magnitude 
(e .g., about 200 million tons versus 20 million tons). 

Coal consumption in the electric utility sector is very sensitive to 
electricity growth rates. Thus, a way of stimulating the substitution of 
domestic coall for oil and gas is to stimulate the substitution of electricity 
for oil and gas. However, the economic and environmental costs of such a 
strategy warrant careful consideration. 

Coa l consumption substitutes directly for nuclear power. Hence, the effect of 
increasing the use of nucl@ar power is generally to reduce coal consumption 
and vice versa. The effect of nuclear capacity on oil consumption is not 
si gnificant except at low oil prices. Further, the costs of nuclear and 
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coal el ect r i c powe r genera tion are close enough and un certa in enough that they 
might be considered essentia ll y the same. Thus, it appears that there is a 
nuclear/coal tradeoff where the economi c cri teria may make little difference 
and where the decision between the t wo or t he proper mi x of the two may 
de pend, therefore, on an assessmen t of t he envi ronment al and soci al costs and 
risks associated with them. 

The effect of new and very stringent ai r pol lu tion regulations could be 
to inhibit coal consumption and stimulate oi l consumption. Although the 
policies examined were extreme and not currently being proposed, the analysis 
yields an important insight: the conside rat i on of air pollution control 
strategies should include their effect on coal and oil consumption. 

The FEA forecasts, together with recent mark et behavior, indicates that goal 
prices do not and will not follow oil pr i ces . 
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PRODUCTI ON FORECASTS 

This section discusses coal reserves and supply curves, t he $1 3 Impor t 
Reference Scenar io for 1985, the ti me pa t h of the $13 Reference Scenario f rom 
1975 through 1990. the effects of di f ferent oil prices , t he ef fects of 
different st rategies , and the policy impl i cat ions of t hese product ion fore
casts. 

Reserves and Su pply Cu rves 

Most of the Nat i on ' s coal reserves on a tonna ge basis are found wes t of t he 
Mississippi Ri ve r . However, on a Btu basi s , most are found east of the 
Mississippi since west ern coal generally has a l owe r Btu content t han 
eastern coal (see Tabl e IV-26) . 

Table IV -26 

DE MONSTRATED COAL RESERVE BAS E* 

Bill ion 
Tons Percent 

Quadri l li on 
Btu Percent 

East 
West 

202. 3 
234.4 

46 . 3 
53.7 

5,000 
~600 

52 .1 
47. 9 

National 436. 7 100.0 9,600 100. 0 

* Includes anthrac tie. 

Source: Based upon Bureau of Mines data . 

Approximately 46 percent of the Nation's coal reserves contain 1 percen t su l fur 
or less by weight, and most of t his ;s in the West. However, sli ght ly more 
than one-third of t he reserve base can meet new source performance standa rds 
(0.6 pounds of sulfu r per mi ll ion Btu) . Importantly, a substantial porti on 
of the eastern low su lfur coal is high-priced premium-grade metallurgica l coal. 
Since coking coals are essential t o the making of steel and in scarce supply 
worldwide, utility users are typically priced out of the market for these 
coals. This mea ns t hat about 32 percent of the Nation's coal reserves can 
meet new source performance standards and are available for steam purposes 
(see Table IV-2 7) . 

These reserve stat is t i cs indicate that the re are eno rmou s reserves of l ow 
sulfur coal in t he West and of hi gh sulfur coal in t he East. However, the 
supply of low sul f ur coa l in the Eas t is l imi t ed. 
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East 
West 

National 

Ta ble IV-27 

LOW SULFUR COAL RESERVES 
(Billion Tons) 

One Percent 
or Less 

32.9 
167.3 

200.2 

Steam-Coal Reserves 
Meeting Sulfur Dioxide 

New Source Per
formance Standard* 

7.3 
130.3 

137.6 

* Excludes high quality metallurgical coal some of which also 
meets EPAls new source performance standard. 

Source: Based upon Bureau of Mines data. 

In economic terms, this means that the supply curves for western low sulfur 
coal and eastern high sulfur coal are relatively flat, whereas the supply 
curve for eastern low sulfur coal is relatively steep (see Figure IV-5). The 
implications of these curves are that western low sulfur coal and eastern 
high sulfur coal production can be expanded a great deal without substantial 
cost increases, but that eastern low sulfur coal production cannot be 
expanded without substantial price increases. 

As discussed below, the results of these curves in the FEA forecasts are (a) 
that eastern low sulfur coal is bid up to the price of eastern high sulfur 
coal plus scrubbing, and (b) that prices of western low sulfur coal, eastern 
high sulfur coal, and eastern low sulfur coal (after it is bid up initially) 
do not change much over different levels of production (see Table IV-28). 

Reference Scenario 

The Reference Scenario forecast at $13 oil imports indicates that production
will be 1,040 million tons in 1985. This represents a compound annual growth 
rate over 1974 levels of about 5.1 percent. The bulk of this increase occurs 
in the West. Further, over half is forecast to occur in one region--the 
Western Northern Great Plains (see Figure IV-6 for a map of coal supply 
regions)--with an additional 25 percent occurring in one other region--Central 
Appalachia (see Table IV-29). 

The growth is concentrated in these regions because Central Appalachia is the 
only producing area in the East with substantial low sulfur reserves and the 
Western Northern Great Plains has vast amounts of relatively inexpensive-to
mine (on a per Btu basis) low sulfur coal reserves. 
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Tabl e IV-28 

COAL PRICES* AT DIFFE RENT PRO DUCTION LEVELS--1985, $13 OIL H·1 PORTS 
($/Ton-FOB Mine·, 1975 Dollars) 

Low Coal Production High Coal Production 
Re gional Limitation Re ference Electrificat ion 

Scenario** Scenario Scenari o 

National 
Production 
(Million Tons) 958 1,040 1 ,258 

Western Low 
Sulfur 6.50 4. 90 5. 50 

Eastern Hi gh
Sulfur 12.80 12.90 13.70 

Eastern Low 
Sulfur 24. 30 24.10 25.30 

* These coal prices are for 1985 , deflated to 1975 doll ars. The cos t 
of capital used t o gene rate these pr i ces included no i nflation 
premium (i.e . , si nce FEA' sl mode1 makes all proj ecti on s i n constan t 
dollars, a real inte res t ra t e was used). Th us, FEA's price proj ect ions 
will appear low when compared to curren t coa l price s which refl ect 
anticiapted infl at ion and nomi nal cost of capita l rates of 15 to 20 
percent. A rul e of th umb to make curren t long term contract prices 
roughly comparable t o FEA's esti mat e is to divide current prices by 
1.2. This is the f actor by which FEA's prices would increase if the 
higher nominal cost of capital rates had been used. 

** Includes higher reclamation costs and a 30 percent severance t ax in 
the West. 

Sign ifi cantly , t he regiona l distribution of production shown ;n Table IV -29 is 
bel ieved to be re pY'esent ative of what is likely to occur at the forecasted 
consumpt ion l evel. However , the split of production between East an d West 
is ve ry sensitive t o transportation rates, as well as factors, all of which 
are uncertai n. Hence, these regio na l productton estimates shoul d be considered 
ind icative but not prec i se. 

Nearly all t he growth in coal production is in low sul f ur coal because of t he 
sulfur emission l imitations of the Clean Air Act . Many existi ng coal-burning 
facilities must reduce su lfur emissions, and all new facilities must meet 
new source performance standards (i.e., burn low sulfur coal or install 
scrubbers on high sulfur coal ) (see Table IV-30). 
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Table IV -30 

SULFUR DISTRIBUTION OF COAL PRODUCTION 
1985 REFERENCE SCENARIO, $13 OIL IMPORTS 

(Million Tons ) 

Compound Annual 

1974 1985 Increase 
Percent 

Growth Rate 

Metallurgical 
Low-Sulfur Ste
High-Sulfur S

Coal* 
am Coal 
team Coal 

111 
90 

402 

138 
476 
426 

26 
386 

25 

2.0 
16.3 
0.5 

Total 603 1,040 436 5. 1 

* This 	 is the premium quality coal used for coking and for export. It 
accounts for about 70 percent of domestic coking coal consumption 
and 85 percent of exports. The remainder of coking coal and 
exports comes from the low and high sulfur steam coal categories. 

The forecast indicates the most coal users will opt for low sulfur coal rather 
than high sulfur coal with flue gas desulfurization, because low sulfur 
coal can be mined and delivered cheaper than high sulfur coal plus scrubbing. 
Scrubbers are installed on facilities burning about 110 million tons of high 
sulfur coal.* Without these scrubbers, high sulfur coal production would 
have decreased (i.e., 1985 production of 426 million tons minus 110 million 
tons of scrubbed coal equals 316 million tons, which is less than 1974 
production 402 million tons. Further, it is important to note that high sul
fur coal in the model is anything that doesnlt meet new source performance 
standards. Many sulfur emission limitations for existing facilities provide 
for coal that just slightly exceeds these standards. Hence, the average 
sulfur content of "high sulfur coal" will be reduced by 1985 if compliance 
with current sulfur emission limitations is achieved. 

Just as the regional production estimates should be viewed as approximate, so 
should the sulfur distribution estimates . They are very sensitive to such 
uncertain factors as transportation rates, scrubber costs and availability, 
and specific regional supply curves. 

The forecast also indicates that the ratio of surface production to total 
production will increase from about 54 to 63 percent. This is because nearly 
all western production, which is forecast to grow rapidly, is surface mined. 

* This estimate 	is probably low because the model does not account for the 
existence of long-term contracts or the cost penalties of burning western 
coals in existing boilers designed for eastern coals. 
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However, the ratio in the Eas t is forecasted to drop sl ightly, i ndi cat i ng 
an exhaustion of inexpensive-to-mine strippable reserves i n the East (see 
Table IV-31 ) . Total eastern production is proj ected to i ncrease by 150 
million tons from 1974 to 1985 with about 100 million tons of the increase 
coming from deep mi nes. 

Table IV-3l 

PRODUCTI ON BY TYP E OF MIN ING--1985 REFEREN CE SCENARIO, $13 01 L H1PORTS 
(Milli on Tons ) 

Surface as 
Percent 

Surface Deep To tal Of Total 

1g74 
Eas t 244.8 266.7 511 .5 47. 9 
West 81.3 10 .6 - - - 91. 9 88.5 

Nationa l 326.1 277 .3 603. 4 54.0 

1985 
East 292.8 368.2 661.0 44 .3 
Wes t 362.2 16. 3 378.5 95.7 

Nat ional 655 . 0 384 .5 1,039. 5 63.0 

Agai n, the di st ribut ion of production by mine-type, particularly in the East, 
shou ld be considered very approxi mate. 

In the Eas t , where l ow sulfur coa l competes di rectly with high sulfur coal 
plus scrubbers, the FOB mine price differential ref lect s the cost of 
scrubbing to t he margi nal coa l user (see Table IV-32 ) . 

Time Path 

Coal production wi ll grow fas ter between 1980-85 than over the 1975-80 
period, where this qrowth is dri ven UP by the consumption considerations 
disc ussed above (see Tab le IV-33). As noted, most of the production increases 
over the per i od are concen trated i n Cen t ral Appalach i a and the Western Northern 
Great Pla ins. Further, most of t he producti on increases over the 1975-80 period 
are forec ast to be in t he West . Eastern production is not forecast to increase 
substant ially until after 1980. However, as discuss ed above, these regional 
production est i ma tes should be consi dered approx imate. 
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Ta ble IV-32 

PRICES BY REGI ON AND COAL TYPE__ 1985 RE FE RENCE SCENARIO, $13 OIL IMPORTS 
($/To n FOB Mi ne, 1975 Dolla rs ) 

Low Sulfur High Sulfur 
Region Coal Coal 

Northern Appalachia 24.90 12.90 
Central Appalachia 24.10 12.60 
Southern Appalachia 26.00 14.50 
Midwest 22.80 10.80 
Centra 1 West 11 .35 
Gulf 4.80 
Eastern Northern 
Great Plains 6.30 4.40 

Western Northern 
Great Plains 4.90 3.80 

Rockies 10.00 
Southwest 8.00 4.40 
Northwest 5.40 
Alaska 6.60 

Table IV-33 

COAL PRODUCTION BY REGION--REFERENCE SCENARIO, $13 OIL IMPORTS 
(Million Tons) 

1974 1980 1985 1990 

Northern Appalachia 
Central Appalachia 
Southern Appalachia 
Midwest 

171 
184 
20 

135 

163 
269 

24 
96 

183 
297 

25 
156 

199 
322 

24 
176 

Total East 510 552 661 721 

Central West 9 9 9 10 
Gulf 8 17 21 21 
Eastern Northern Great 
Plains 8 14 31 45 

Western Northern Great 
Plains 35 185 274 464 

Rockies 14 16 19 21 
Southwes t 14 5 21 21 
Northwest 4 1 4 4 
Alaska 1 * * *-

Total West 93 247 379 586 

National 603 799 1 ,040 1,307 

* Less than 500,000 tons. 
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For example, the 1980 forecast conta i ns some anomal ies . Midwestern production 
i s projected to decrease in 1980 and then gr ow by 1985. Eastern producti on 
in 1980 is less than the short-term forecast production for 1978. These 
anomalies are due primarily to the way the sulfur emiss i on limitations are 
handled. The 1980 forecast satisfies these l i mitations i n the least costly 
manner using low sulfur coal, although it involved shutting down about 100 
million tons of high sulfur production, much of which would be in the Midwest. 

This should not be interpreted as indicating that such mine closings will 
occur, but only that given the costs specified in the model, the most cost
effective way of complying with existing sulfur emission - limitations by 
1980 is to substitute low sulfur coal for high sulfur coal in many boilers. 
It appears that EPA through its program of compliance date extensions and 
state implementation plan revisions will not let this happen. Further, the 
forecast probably overstates the impact of high sulfur coal production 
because the model does not account for the effects of long-term contracts or 
the costs of burning western coal in existing boilers designed for eastern 
coals. However, this anomaly is instructive in indicating the kinds of 
impacts that might occur from certain Clean Air Act implementation strategies. 

The price paths in the various regions indicate stable prices. ~estern low 
sulfur coal remains very constant, as does eastern high sulfur coal. Eastern 
low sulfur coal is bid up to the equivalent of high sulfur coal plus 
scrubbers prior to 1980, and then remains fairly constant (see Table IV-34). 
Importantly, these prices are all in 1975 dollars, and hence reflect only 
real cost increases over the period. All factor prices were assumed to 
inflate at the same rate. Competition between equipment manufacturers and 
between coal producing regions should keep factor prices from escalating 
faster than the general level of inflation in the long run. However, in the 
short-run market imperfections may exist and enable some of the factor 
prices to increase faster. 

Table IV-34 

PRICES IN SELECTED REGIONS--REFERENCE SCENARIO, $13 OIL IMPORTS 
($/Ton FOB Mine, 1975 Dollars) 

Region Coal Tt~e 1980 1985 1990 

Northern Appalachia 

Central Appalachia 

Midwest 

Western Northern 
Great Plains 

Low Sulfur 
High Sulfur 
Low Sulfur 
High Sulfur 
Low Sulfur 
High Sulfur 
Low Sulfur 
High Sulfur 

24.40 
10.70 
21.20 
10.40 
21 .70 
10.00 
4.50 
3.80 

24.90 
12.90 
24.10 
12.60 
22.80 
10.80 
4.90 
3.80 

26.20 
14.20 
25.80 
13.80 
23.80 
11 .70 
5.80 
4.50 
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Effect of Oil Pr ices 

Since the effect of different oil prices on total consumption is substant i al, 
it is similarly subst antial on total production. The f1 uctuations in pro
duction appear to concentrate i n three regions (i.e., Northern Appalachi a, 
Midwest, Western Northern Great Plains) (see Table IV-35). 

Tabl e IV-35 

COAL PRODUCTION BY REGION--1985 REFERENCE SCENARIO 
(Mi 11 i on Tons) 

Oil Im~ort Price 
Regions $8 $13 $16 

Northern Appalachia 159 183 183 

Central Appalachia 285 297 298 

Southern Appalachia 22 25 25 

Midwest 130 156 175 


East 596 661 681 

Western Northern Great 

Plains 219 274 293 


Central West 9 9 9 

Gulf 20 21 21 

Eastern Northern Great 

Plains 14 31 32 


Rockies 19 19 19 

Southwest 16 21 24 

Northwest 1 4 6 

Alaska * * * 


Other Western Areas 79 105 111 

National 894 1 ,040 1 ,085 

Less than 500,000 tons.* 

As i ndicated above, coal prices do not change substantially with oil prices 

(see Table IV-36). These slight changes are due to changes in the level of 

production resulting from the impact of oil prices on coal consumption. 
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Table IV-36 

REGIONAL VAR IATION OF COAL PRICES WITH OIL PRICES 
1985 REFERENCE SCENARI O 

($/Ton FOB Mi ne , 1975 Dol l ars ) 

Oi 1 Import Pri ces 
Region Co.a 1 Type $8 $13 $16 

Northern Appalachia 

Central Appalachia 

Southern Appalachia 

Midwest 

Low Sulfur 
High Sulfur 
Low Sulfur 
High Sulfur 
Low Sulfur 
High Sulfur 
Low Sulfur 

24.70 
11.20 
21.60 
10.90 
23.50 
12.75 
22.00 

24.90 
12.90 
24.10 
12.60 
26.00 
14.50 
22.80 

25.30 
13.30 
24.50 
12.90 
26.30 
14.80 
23.10 

Western Northern Great 
High Sulfur 
Low Sulfur 

10.10 
4.80 

10.80 
4.90 

11 .10 
5.20 

Plains High Sulfur 3.80 3.80 3.80 

Effect of Different Scenarios 

Since the effects of the various scenarios on total consumption are not 
great, neither are the effects on total production (see Table IV-37). 
Production effects tend to be concentrated in the same three regions: low 
sulfur coal from the Western Northern Great Plains, high sulfur coal from 
Northern Appalachia and high sulfur coal from the Midwest. The sensitivity 
of production levels results from the flatness of the supply curves in these 
regions. Small changes in the equilibrium price of coal lead to large changes 
in production for these regions. 

The slight drops in production associated wi th the Reaulation Scenarin is 
concentrated in these regions, which together accounf for 75 percent of the 
decreases. The same is true for the Accelerated Scenario after adjustments 
are made for the assumed increases in synthetic fuels. Similarly, over 80 
percent of the production increase associated with the Electrification 
Scenario is in these regions. 

On the other hand, the production shifts assoicated with the Regional Limita
tion Scenario are more difficult to interpret. Low sulfur coal production 
from the Northern Great Plains drops substantially, but high sulfur pro
duction in the Midwest actually increases. Further, other regions are affected 
in unusual ways. There is a distinct shi ft i n the percentage of total 
production from West to East.(see Table IV-38). 

This shift is caused principally by the 30 percent severance tax assumed to 
be applied to all western production in the Regional Limitation Scenario. It 
renders western coals less competitive with midwestern coals in the midwestern 
markets. 
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Ta ble IV- 38 

COAL PR OD UCTION 1985, $13 OIL IMPO RTS 
[Mi l lion Tons (Percent )] 

Regional
Refe rence Limitation 

East 661 ( 64) 662 ( 69)

West 379 ( 36) 296 ( 31) 


National 1,040 (100) 958 (100) 

The effect of the severance tax in the Regi onal Limitation Scenario is 
somewhat offset by the reclamation costs wh i ch are higher in the East than in 
the West. Without the reclamation costs, the severance tax would have 
shifted even more production out of the West. Conversely, without the 
severance tax, the reclamation costs would have shifted production from East 
to West. 

Finally, the forecast indicates that high sulfur production does not fall 

much under the Regional Limitation Scenario and indeed increases as a 

percentage of total production (see Table IV-39). 


Table IV- 39 

SULFUR CONTENT OF STEAM COAL PRODUCTION*--1985, $13 OIL I~1PORTS 
[Million Tons (Percent of Total)] 

Regional Limitation 
Reference With BAU Demanj Change 

High Sulfur 425 ( 47) 404 ( 49) -21
Low Sulfur 476 ( 53) 416 ( 51) -60 

Total 901 (100) 820 (100 ) -81 

* Excludes metallurgical coal. 

This may appear surprlslng considering that a specification of the Regional 
Limitation Scenario was that all new plants burn low sulfur coal with 
scrubbers, whereas the relevant specifications of the Reference Scenario were 
that new plants meet new source performance standards, either with low 
sulfur coal or with high sulfur coal plus scrubbers. However, it occurs 
because the requirement to scrub low sulfu r coal in new plants would render 
new plant generation costs so expensive that utilities in some parts of 
the Nation would maximize the use of exist i ng plants (even though they 
are generally less efficient and some would require scrubbers) because they 
could burn less expensive high sul f ur coal. 
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Thi s effec t can be illustrated by ut il ities i n t he Eas t North Central reg i on , 
a predomi nant ly coal burning region. Under the Re ference Scenar io , t he 
forecast i ndicates t ha t ut i lit ies woul d use those eXisting pl ant s that are 
permitted by current air pol lu t i on regulat ions to burn high su l fur coal 
in ba seload - -i .e., t o maxi mi ze the use of these plants. Further , exis ting 
pl ants required by cu r rent air polluti on regulati ons to burn low sulfur 
coal or install scrub bers, would burn low sulfur coal and operate in inter
me diate load--i.e . , to use these plants about half as much as baseload 
pl ants to minimize fuel costs. Fi~ally, it indicat es that new base load 
coal plants would burn high sulfur coal and install scrubbers to meet new 
source performance standards, wh i le new coal intermedi ate load plants would 
burn low sulfur coal. 

However, under the Regional Limitation Scenario, the new plants are not 
permitted to burn high sulfur coal or low sulfur coal without scrubbers. 
Thi s makes generation costs from new plants very expensive. Hence, the 
util ities act to minimi ze costs by using all of the existing plants in 
basel oad to the extent possible, installing scrubbers on those where required 
by air pollution regulations, because these plants are permitted to burn 
less expensive high sulfur coal. New plants, where expensive low sulfur 
coa l i s required, are operated only at intermediate load in order to 
mi nimize fuel costs. 

The reasons for this change in coal consumption are economic. The FEA model 
simula tes "economic dispatch" -- i .e., t hat utilities will build and operate 
plan ts to minimize total costs. The effect of requiring new plants to 
burn low sulfur coal and install scrubbers is to change the relative 
economic s of plant types, because the price of low sulfur coal is bid higher 
(see Ta bl e IV-40). 

Note that the least expensive baseload generation (after existing plants 
burn ing hi gher sulfur coal without scrubbers which is always cheapest) shifts 
f rom new plants burning high sulfur coal with scrubbers in the Reference 
Scenari o to existing plants burning high sulfur coal with scrubbers in the 
Regional Limitation Scenario. New plants burning low sulfur coal with 
scrubbers are most expensive, by a large margin. 

The nat i onal average price of electricity increases from 29.73 mills per 
kilowatt hour i n the Reference Scenario to 31.12 mills per kilowatt hour 
in t he Reqiona l Limitation Scenario·--a 4.7 percent increase. The regional 
inc reases vary from less than 1 percent to over 10 percent (see Table IV-4l) 
The grea test impacts occur in the Northeast, West North Central and West 
South Central regions where there is very little existing coal-fired generat
ing ca paci ty to baseload. The impact in the Mountain and Pacific regions is 
smal l since scrubbers were already required in the Reference Scenario. 

209 



Table IV-40 

RELATIVE ECONOMICS OF BASELOAD COAL PLANT TYPES 

EAST NORTH CENTRAL UT ILITY REGION 


1985, $13 OIL IMPORTS 


Regional Limitation 
Reference with BAU Demand 

Price of low sulfur coal ($/Million
Btu) loll 1. 21 

Price of high sulfur coal ($/Million 
Btu) 0.63 0.68 

Existing Plants Incremental 
Generation Costs (mills/kWh) 

- High sulfur without scrubber 8.21 	 8.70 
- High sulfur with scrubber 13.31 	 13.83 
- Low sulfur without scrubber 12.93 13.92 

New Plant Incremental Generation 
Costs (mills/kWh) 

High sulfur with scrubber 12.03 
Low sulfur without scrubber 12.21 
Low sulfur with scrubber 16.66 	 17.63 

Table IV-41 

REGIONAL ELECTRICITY PRICES IN 1985 
(Mills/kWh, 1975 Dollars) 

Region Reference 
Regional Limitation 

with BAU Demand 
Percentage 
Increase 

Northeast 33.21 36.56 10. 1 
Middle Atlantic 33.43 34.90 4.4 
South Atlantic 29.77 30.79 3.4 

East North Central 29.79 30.91 3.8 
East South Central 26.89 28.22 4.9 
West North Central 28.91 31.02 7.3 

West South Central 31 .21 34.26 9.8 
Mountain 29.26 30.15 3.0 
Pacifi c 25.11 25.25 0.6 

National 29.73 31 . 12 4.7 
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Policy Impli~ations 

There are several important pol icy impl ica tions in these produc tion 
forecasts. 

First, in 1975 dollars, the price of coal is unlikely to increase rapidly, 
even with large increases in production, becasue the supply curve for 
coal facing any particular consuming region is relatively flat. 

Second, it appears that substantial increases in low sulfur coal production
from the Western Northern Great Plains will occur since it appears to be 
the most economical means to meet coal demand. This has implications 
for the rate of development in the West and for Federal western leasing 
policy, although coal demand could be satisfied from other regions at higher 
costs. However, forecast production levels in the West are very sensitive 
to : 

o 	 Transportation rates (which if lowered mean more production 
and vi ce versa); 

o 	 Severance taxes (which if applied mean less production); 

o 	 Reclamation requirements (where if applied uniformly across the 
Nation mean relatively lower cost increases in the West and more 
production); 

o 	 Air pollution requirements (where the specific interpretations of 
the Clean Air Act will determine whether western production is 
stimulated or inhibited). 

Third, it appears that the effect of reclamation prOV1Slons associated with 
the hypothetical stripmining legislation specified for the FEA forecast would 
not ha ve substantial effects on total coal production, but would probably 
shift some production from East to West. 

SUMMARY 

Much ha s been done in the past year to refine and improve FEA's coal fore
cas t ing model. This work included substantial refinements of the coal 
supp ly curves and of the algorithms forecasting the demand for coal in 
each sect or. Accordingly, much of the forecasting error associated with 
t he forecasts has been reduced. For a discussion of these refinements, 
see Appendix A. 

Significant ly , however, the major findings this year are essentially the 
same as last year: 

o In the long-run (a l though not necessarily in the Short-run), coal 

produc tion will be constrained by the demand for coal. The FEA 

Referen ce ScenariQ forecast for 1985 at $13 per barrel imported 

oil prices indicates that more than 1 billion tons of coal will 
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be produced ( i ncluding exports). Considerably more coal could 
be produced without substantial pr i ce increases, but this coal 
would not be consumed, because coal-using sectors are not expected 
to grow qui ck ly enough to absorb i t . 

o The major growth in coal consumption is expected to occur in the 
electric utility sector. In this sector, coal consumption depends 
importantly on: 
- Oil Prices: The Reference Scenario forecast at $8 oil imports 

indicates that this sector will consume about 579 million tons 
in 1985, whereas, at $16 oil imports, 760 million tons are 
forecasted to be consumed--a difference of nearly 200 million tons. 

- Electricity Growth Rates: The Reference Scenario forecast at 

$13 oil imports indicates that electricity will grow at a com

pound annual rate of 5.4 percent between 1974-85. However, 

there is uncertainty associated with this estimate, and coal 

consumption estimates are very sensitive to electricity growth 

rate estimates. For each percentage point change in the 

compound annual electricity growth rate over the 1974 to 1985 

period; forecasted coal consumption in the utility sector 

changes by about 150 million tons in 1985. 


- Nuclear Capacity: The Reference Scenariry forecast at $13 oil 
imports indicates that nuclear capacity will be about 141 thousand 
megawatts in 1985. However, there is substantial uncertainty 
associated with this estimate as well, because the economic 
advantages of nuclear plants over coal plants may not be 
realized, nuclear plants are undergoing increasing attacks by 
public interest groups, and delays in nuclear construction 
schedules are difficult to predict. For each 10 percent 
change in the nuclear capacity estimate, estimated 1985 coal 
consumption changes by about 40 million tons. 

o 	 There is no reason to expect coal prices to equilibrate on a Btu 
basis with oil or gas prices, even after adjustments for pollution 
control costs. This is because: 
- Coal reserves are vast and reserve ownership is generally 

widespread enough that long-term contract coal prices are 

and will be cost-based. 


- The costs of producing coal do not increase rapidly as coal 

production is expanded. 


-	 The opportunities for expanding coal consumption including 

substituting coal for oil and gas (even through electricity) 

are limited. 


o 	 Environmental regulations could significantly inhibit coal consumption. 
Changes in current air pollution control regulations and/or deviations 
from current enforcement strategies could result in some substitution 
of oil for coal, particularly in the utility sector. Stripmining 
legislation could result in some mine-closings, and failure to proceed 
with Federal l easing of western low sulfur coal reserves could inhibit 
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the development of coal product ion capacity. However, none of t he se 
environmental matters need inhibit increased re liance on coal and conversely, 
increased coal usage need not result in substantial adverse environmental 
effects. Compromises, wh i ch ba lance the revelant conf l ic t ing social welfare 
concerns, are clearly possible. 
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