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| INTRODUCTION N
An abundance of 1othos; energy has Been a prime contribufor to rapid
economic growth in the United States but low-cost, nonpolluting energy is
becoming an increasingiy scefce resouroe~in_ﬁost states. The United'States
is confronted by an energy crisis. Electric power.shoftages have led to black-
buts‘and voltage reductions in a number of consuming centers. 4Gasoline shortages
and rationing of gasoline and fuel oilvin some aress illustrate another dimension
of the energy problems. Natural gas also is in short supply, and some gas supply
oompanies have restricted:sales'to present customers and declined to add certain
classes of new:customers. .
A number-of factors have beeﬁ-responsible for the present energy situation.
: Among these are rapid growth of overall demand for energy and federal and state
antipollution,regulations which place an increased emphasis on certain energy
forms (e.g.,.natﬁral gas snd.low-sulfur coal) While acting to slow the adoption )
of others (e.g., nuclear power). As a result, coal reserves of the Fort Union
' Formation (North Dakota, South Dakota, Wyoming, and Montsﬁa) are expected to‘play
a major role in supplying énergy to meet growing national needs. '
The Fort Union reserves account for 40 percent of the total United States

coal reserves and‘as much as 90 percent of the low-sulfur reserves (2, p. 3)°

: *Contributed paper presented at the annual meeting of the American
Agrlcultural Economics Association, Edmonton, Alberta, August 8-11 1922’

**Leistrltz is an associate professor and Hertsgaard is a professor in
_ the Department of Agricultural Economics atL_\rth Dakota State University in
Fargo. .
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Total Fort Union reserves have been estimated to be 1.3 trillion ﬁons. Present
price and tecﬁnology factors indicate that more than 60 billion tons of these
reserves in the four-state region are economically strippable (6, p. 4).

Energy consumption in the Unite&.Stateé is expected to increase 52 percent
by 1980 and 115 percent by 1990. Whiie coal is expécted to account for a declining
percentage of the total energy supply,'the actual tonnage of coal required is
expected to increase aboﬁt 60 percent by 1985 (17, p. 4). Most of this cbal will
be used for electric power geﬁeration. In the longér run, however, considerable
amounts of coal may bé utilized by conversion to gas and liquid fuels.

Plans_for extensive development of the Foit Union reservés are proceeding'
rapidly. Coal production in Montana increased from one million short toms in
19692 to seven million in 1971, and plans for developing additional power genera-
tion facilities and coal conversion_plants suggest rapid increases in future pro-.
 duction in Wyoming and North Dakota as well as in Montana (8, p. 5). All of
 this production is expected to be from surface or "strip" mines. Intensive
mineral rights leasing activity has been observed in the three-state area, and
water and surface rights have also been subjects of considerable ihtereét, Water
rights are critical because coal-based development requires enormous quantities
of water for cooling and conversion (10).

The coal-related industrial developments are likely to have a dramatic
impact on the presént sociai_and economic structure in the region underlaiﬁ by
the Fort Union coal reserves (western North Dakota, northwestern South Dakota,
northeastern  Wyoming, and eastern Montana). The present social and eéonomic
infrastructure is Based primarily on agriculture-livestock ranching,and dryland
crop production with irrigated farmiﬁg in certain river valleys.v Trends in

the area have been similar to the pattern of many rural areas. A shrinking
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farm and ranch population has resulted in reduced business activity in local
trade centers and in increased per capita costs for prov1d1ng many public services
(9). Coal-related development has the potential to reverse the trends of
population decline, but may pose other adjustment.problems.

| Coal development has become a majot pelitical issue in the.Northern Plains
states as coal mining and electric power generation have begun to increase. Those
who favor widespread economic development hope that coal will initiate a chain
reaction of economic growth bringing 1ncreasedvemploymentvand higher incomes.
Conservationists, on the other hand, fear thevﬁery things for which developers
hope. vAgricultural'and rural community leaders are uncertain as to the iﬁplica—l
tions of widespread industrial developmeﬁt for their constituents. The objeetive
" of this paper is to investigate the effect of coal developmept on the agriculture
 and rural communities in the Northern Great Plains and to idestify the important

conflicts between coal extraction and agricultural resources use.

COAL DEVELOPMENT ALTERNATIVES
Coal has been mined for local use ever,sinee the first white settlers came
to the Northern Great Plaihs. For instance, Lewis and Clark used lignite in
ferges and for domestic heating at Fort Mandan in the;winter of 180G4-1805. How—

' ever, it was the coming of the railroads in the 1886'3 which first made commer-
cial coal mining feasible there. Railroads remaiﬁed.aisubstantiel user of area
coal resources until the shift to diesel locomotives was completed in the 1950's.
Since that‘timeg electricaligenerating plants have beeﬁ the largest consumers of
the region's coal production. |

‘Coal production'in,the four-state area hss increased dramatically in
 recent years, rising from 4.9 million short tons in 1960 to 21.2 million short
tons in 197l (16). Montaﬁa, North Dakota, and Wyoming have produced nearly equal

_ toﬁnages of coal in recent years. Meanwhile, South Dakota's coal production, -
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which never was great, has declined and the state's'lest mine officially closed
in 1971. The coal produced,in’the Northern Plainsistates-is used for power
generetion‘bo;h Withinbend outside the region. However, in reeent-years coal

~ has been prdduce& increasingly for shipment to power planfs outside the four-
state region. Futu;e cealldevelopment»may involve increased production of coal
- for export;Aconstruction'of more coal-fired electriCal generating facilities in

the region, construction of plants to convert coal to liquid or gaseous fuels,

or a combination of these alternatives.

Production for Export

Coel exports from the four-state region have 1ncreesed from 1.9 million
tons in 1969 to 11.4. milllon tons in 19?1 (16) Further.substantlal increases
in coal exports can probably be expected in the next few vears, because low—-
sulfur coal is needed for blending with the high-sulfur coals of the Midwest
to comply‘with air pollution standards. Unit trains presently transport coal
eo a number of ﬁidwestern destinai:ionss and slurry pipelines have been sug-

gested as an alternative means of tramsporting coal from the region (8, p. 14).

Mine-Mouth Electric Generating Plants
The 1eeation of lerge coal-fired generating facilities in the Northern
Plains could stimulate ceﬁsiderable expansion of the coal industry. ‘The basic
requirements‘for mine-mouth generating facilities are proximity to a fuel source,
a markei, or both, and’aceess~to iarge supplies of cooling water. The area meets
all of the reQuirementeAexeept a merket, and the development oflextrafhigh—'
:ﬁoltage gfids would go far to solve tﬁe problem of economical transmieSiOn to

markets (8).
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A recent comprehensive study of thé feasibility of mine-mouth generating
facilities concluded that a number of generating facilities with individual capa-
citiesvof 1,000 to 5,000 megawatts (IW) wouid be developed in the area by 1980
. (3). These plants would prqvide electricity to a 13—state‘area.

While the nﬁmber and size of facilities to be developed are uncertéin at
présent, the input requirements of such genefating facilities have been estimated
(7). A single 1,000-MW, lignite-fired facility is estimated to require 6.1
million tons of lignite annually. Annual water requirements would range from
8,500 to 11,250 acre-feet per yeér depending upon the type of cooling system
employed. Direct employment for plant operation is estimated to be 100 full-
time workers. Another 110 workers would be required to mine lignite to fuel the
plant. The development of several such planﬁs in a predominantly rural areav

obviously would have a substantial economic impact.

Coal Gasification Plants

In the near future, most of the coal mined in the Northern Great Plains
will be used to generate electric power. However, electric power represénts
only a portion of the total energy requirements of our sociéty° Gaseé and
liquid fuelé represent a much larger total energy use than doeé electric power,
and projected energy demands indicate that there may be a serious shortage of
liquid and gaseous forms of energy. Several procesées for converting coal to
gas or liquid fuel have been developed. However, only one--the Lurgi gasifi-
cation process--has been operated on a commercial écale. For most processeg,
substantial economieé of séale exist and, hence, fhe coal and water requirements
per plant will be large.

Estimates of the input requirements of commercial scale plants using
several alternative conversion processes are available (7). For example, a

plant utilizing the Lurgi process to produce 250 million cubic feet of pipeline
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quality gés‘and 30 million cubic feet of hydrogen daily would use over 12‘million
tons of 1ignite.anmially° Plant cooling would fequire 693,000 acre~feet of water
annually in addition to 43,750 acre-feet comsumed in the gasification process.
Suéh a plant would provide direct employment for about 800 workers in addition

fo thoséfreqﬁired to mine the coal.

While coal gasification plants_rgmain.somewhatvspeculativg, several major‘
COmpanies‘have takeﬁ preliﬁinary éteps to establish,such plants. For example, a
Midwestern gas companyrrecently announced its‘acquisitioﬁ of an option on 1.5
billion tons of lignite reserves in western North Dakota. Simultaneously, the
company filed a request for water rights,totaling 375,0d0 acre-feet annually,
with the water to be téken from the Missouri River at four different points. .

- A number of companies have taken similar steps to establish plants in‘Montana”-
énd Wyoming‘(B, p. 18). |
" IMPACTS ON AGRICULTURE AND
 RURAL COMMUNITIES

The impéctvof coélzdevelopment on agriculture and rﬁrai,communities will
be discussed with special reference to an eight-county aréa in southwesterﬁ North
Dakota designated as State Planning Region 8. This part of the state ﬁas been
receiving incréasing attention from coal dévelopment interests because of its
large reserves of‘stripﬁéble‘lignite which were recently estimated to be aBout
- 7.4 billion tons or about half of the state’'s strippable reserves (7, p. 16).
.Study of this area reveals most of the important impacts and resource use con-
flicts which can be expected to occur as the coal resources of the Northern

Plains are developed.

Characteristics of the Study Area
The eight-éounty study area reflects most of the general characteristics

of the entire region underlain by the Fort Union coal reserves. The climate is
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semiarid &ith shoft, hot summers and long, cold winters. The growing season
(days with minimum temperature above 32 degrees) averages 120 to 129 days (14,

P. 8);A Average énnual precipitation is about 15 inches; but it“may vafy greatly
from year to year,.and yeérs'with less than 10 inches have been recorded’(14,

P. 4).

| ‘The topography of the area varies from gently rolling plains to the rugged
"badlands" of the Little Missouri River. Tﬁe soils fall gégerally into the_cate—'
goty Qf‘chestnut soils formed from sedimentary materials under semia:i& grassland.
Steeply sloping topography and alkalinity cause much of the 1and‘£o be better
suited to grazing than to crop production.

Agriculture is the dominant land use in the area with more than 95 percent
of the land area being included in farms., Dryland cfops, primarily spfing whéat
planted after fallow, and range livestock are the primgry enterprises. An impor-
tant trend in recent years has been a deciine_in the number of farms and ranches.
- The total number of farﬁs and ranches in the eight-county area fell from 5,709
in 1950 to 4,230 in‘1969, a decline of 26 percent (1). The decline in farm num-
bers, which resulted from farm consolidation to take advantage of the economies
of size aﬁailabie in wheat and livestock production, has resulted in a decline
in agricu1tural employmént from 8,442 in 1960 to 5,979 in 1969 (4). This decline
in agricultural employment is particulérly'meaningful‘becausevagricultural”ém—
ploymenf comprises a large‘ﬁart of the total employment of the area, 55.8 percent
" of total employment in 1960 and 41.4 percent in 1969.

- The decline in agricultural employment which has occurfed in recent
years has been the key factor leading to a general population decline. FromA
1960 to 1970 the total éopulatidn of the stﬁdy area fgll from 46,227 to 42,609,
a 7.8 percent deéreaéé (15). Only one county had a population increase, an& the

population decline in some of the more rural counties exceeded 20 percent. This
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population decline has posed problems for local governments as they seek to

maintain service to an increasingly sparse population.

Impact on Agriculture

If extensive deveippment of the coal resources of southwestetn North
Dakota is ﬁndertaken9 strip mining almost certainly‘ﬁiil be the'metﬁod of coal
, égttaction. The coal either may be shipped from the areavfor use or be con-
verted to electric power, gas,.or liquid fuel within the area. The iﬁpact on
agriculﬁure'will dépend upon the amount of coal mined and the uses to‘which it
is put. Iﬁ_any case, however, the impact of coal development on agriculturé
wili come pfimarily in three~areas-~competition,fof land, competition for

water, and competition for labor.

Competition for Land

Strip mining is geﬁerally incompétible with all other uses of land as it
ﬁnavoidably‘destrbys present surface values. The époil banks left by mining
can be reclaimed for a variety of uses, including forest£y, grazing, récrea—
tiqn, or wildlife habitat (5); However, the time fequired to return mined
1and to productive uée may be considerable, particularly when the semiarid
climate of the area is considered° Furthermoregrbecause of the high cost of -
leveling, seeding,;and other necessary treatments relative to the land?s
agricultural value, spoil bank‘reclamation for moét agriéultural uses is not
economical unless a vgry‘high value is placed on aesthetics.

Even with maximum levels of coal mining, only a smail portion of the
‘area's land surface would bé disturbed. The strippable reserves of the area
are éstimated‘to be 7.4 billion tons, and theée reserves lierin veins estimated
to average 10 feet deep (7, p. 17). One acfe—foot contains about 1,750 toms

of coal. Thus, mining all of thevarea's 7.4 billion tons of reserves would
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disturb about 650 square miles of surface area. This is only 6 percent of the
area's 6.5 million acres of land in farmé.

However, industrial land requirements would include some acreages in
addition to those actually strip mined. Utilization of the area's coal
resources would require land as sites.for coal tipples, generating or conversion
plants, transmission lines, and pipelines. Even the mines themselves would |
require Substantiai acieages for‘haul roads and for necessary buildings and
facilities. In general, more land will be required as more coal is mined and
as more of the coal is used withih the area. Although industrial competition
fqr land will hot have a major impact on area agriculture as a whole, coal
" development may have a disruétive influence oﬁ agricﬁlture iﬁ localities of
concentrated mining activity. The type of reclamation achieved will determine

whether this disruption will be permanent or merely short-term in nature.

Competition for Water

Tﬁe water requirements for mining and preparing coal for shipment are
nominal as water is used mainly to control dust on haul and access roads
(10, p. 18); However, if coal is to be used fdr electric power generation
or conversion to other forms of fuel, the water requirements will be substan-
tial.
| Agriculture may also demand larger allocations of water in future years
for increased irrigation developmen;. Presently, there is little irrigated
land in the study area. However, there is substantial interest in using water
vfrom the Missouri River.and its tributaries for irrigation both in the study
area and in other areas of the state. As an example, the Garrison Diversion
Project, which is currently in the construction phase, will_divert approxi-
mately 850,000 acre-feet of water annually from the Missouri River to irrigate

250,000 acres in central North Dakota
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The main sources of water in the study area are the Miséouri'RiVer and
its tributaries. The tributaries’which might be significant Water.sources are
the Litﬁle Missouri, Knife, Heart, and Cannonball rivers. While major coal
deposits and water supplies ate‘not‘lécated in closetgeographic proximity in
the study area, water could be provided to mine-mbuth plants by a system of
pipelinesrand storage basins. Generally, it is eésier to.bring the water td
the coal than vice versa, and developing adequate industrial water supplies
should be no more difficult in southwestern North Dakota than in thevColstripw
Gillette oval éf Mbntaﬁa and Wyoming. The latter area haévbeen tentativelyu
désignated as the site fér a sgries bf electrig‘génerétion and gasification
plants (10, p. 79). | ”

In oxrder to‘quantitatively assess the degree io which industry will com-
pete with'agriculture for scarce water supplies, én estimate of the likely
levels of development is Qeeded.‘ A recent study by the Bureau of Mines (10,

P. 75) projecté low, medium, and high levels of coal utiliéafion‘in 1990. The
medium estimate indicates an annual North Dakota production level of 38 million
tons, with 20 million tons used for con&érsion to pipeline gés and 18 mi;lionv
‘tons used for power generétion‘both Within and outside the'area. During the
period 1960—1971, 35 percent of:North Dakota's coal produétion'was shipped from
| the state. Apélication of thié ratio to the 18 miliion'tons-mined for power
generation indicates that 11.7 million tons will be used within the area and
6.3 million tons will be exported. (Because of the differential in transporta-
tion costs betweén coal and gas, ail gasificétion plants are expected to be
mine-mouth operations.) \

Estimatés of per-unit water requiremehts for electric generatibn and
.gasification are provided by Kubes.gg_glk (7). When these ;equirements are

combined with the estimates of the amount of electrical and gasification
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converéion previbusly cited; it is found that about 70,000 acre-feet of water
would be consumed annﬁally to gasify 20 million tons of coal. More than one
million écre-feet would be required annualiy for plant cooling, but most of this
could be recirculated. The use of 11.7 million toﬁs of coal for electric

power generation would consume about 15,770 acre-feet of water annually. Again,
substantially greater quantities would be required forhcooling° When industrial
water use of this magnitude is contemplated in a semiarid area; the potential for

water use conflicts is evident.

Competition for Labor

Development of industry in a rural area causes changes in the traditional
social and economic equilibrium. One change which often affects{farmers aﬁd
ranchers is a change in the demand for local labor (12, p; 41). A néw industry
needs a supply of labor and often offers wage rates higher than prevailing local
rates for labor of equal training and experience. Farm and ranch operators are
faced with the necessity of offering higher wages or reorganizing their farms or
both. » |

Host of the agricultural labor force is male. If a new iﬁduséry hires
predominantly men, the change in labor supply available and wage rate will havé
‘a greater impact on farm organization than if women are hired. Another important
 variable is the extent to which the industry relies on the local 1abor-market
rather than bringing workers with previous experience from outside the local
area. In any case, the effects will differ between farms based on their size and
the kind of ﬁroducts they produce;

Operators of-émall farms who have been underemployed in their farm
businesses may take advantage of the new off-farm job opportunities that
| industry provides. Some of these operators may continue to operate their farms

on a part-time basis, while others may leave agriculture entirely.
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Operators who are fully employed‘with adequate incomes from farming and
who do not hire much extra labor will be affected least by labor market changes
(12, p. 42). They likely will not be attracted to off-farm work and higher wages
for hiréd labor will have little effect on their operations. Finally, those
operating large farms and ranches and hiring large amounts of labor will be
likely to make significant adjustments in their operations. These adjustments
will likely include dropping certain labor-intensive enterprises, adopting labor-
saving technologies, and perhaps even reducing the size of their farming opera-
tion.

Farm operators in southwestern North Dakota fall into all three of the
groups discussed. Of all farm operators in the eight-county study area in 1969,
36 percent fell into census size classes 4, 5, and 6 (1). These operators had
annual gross séles of less than $10,000, and so it is reasonable to suppose that
many of them are underemployed and wéuld consider pért—time or full-time employ-
ment off the farm. On the other hand, many operators have operations suffi—
ciently iarge to require some hired labor. In 1969, 53 percent of area farms
reported expgnditurés for hired labor (1). However, as average expenditures
per farm‘wére only $1,143, it is apparent that only a small percentage of opera-
tors could employ as much as one full-time man equivalent of hired labor. It
appears that a majority of area farms fall into the second category, that of
family farms providing full employment to the operator and requiring little or
no hired labor.

In summary, industrial development will reduce the supply of labor
available to agriculture. This will not cause major changes in farm organi-
zation in southwestern North Dakéta. However, the trend toward fewer and larger
family farms based on labor extensive enterprises,:such as small gfains and beef

cattle, will likely be accelerated.
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Impact on Rural Communities .

The extensive development of the coal resources of the Nofthern Great
Plains is likely to éause abrupt and substantial changeé in employment; popula-
tion, and income in the affected area. Estimates by Kube; gguglﬁ; (7, pp. 52~75)
'indicate‘thg impacts of selécted’coal utilizétion activities. These estimates
are combined in Table 1, with Persée's estimates of the levels of various activi-
ties (10;_p.'75) to determiné‘the overall impact alternative projections of coal
résource development. A

Examinationvbf Table l-indicates that mining of coal for export from the
area would have a.relaﬁively minor economic impact compared to the alternatives
of electric power'generation or gas production wiihin the area. When the iméacts
from mining for export, power genératioﬁ, and gasification are aggregated, im-
pressive totals are obtained. The projected levels of development would result
in a total direct empléyment of about 2,100 workeré and aﬁtdtal employment
incre&se of about 3,900. A total population increase of about 12,500 is expected
to fesult, a 29 percent incre#se from the area's 1970 population ofA42,609°

The ghanges in gross receipts resulting from plant construction and
operation also are shown_in Table 1. These impacts were estimated from input-
output studies of the North Dakota économy conducted by Sand (11) and Senechal
(13). ‘The high estimates reflect the secondary impéct of initiai expenditures
based on the average requirements of suppliers. The 1oﬁ estimates refléct the
seconda:y‘impact based §n the additional fequifements of‘suppliers td.produce
additional goods and services, given the present capacity\of the supplier's
facilities. B |

The impact of coal resourcé development on personal:incbmes in the area
could be evén nore dramatid than the projected impacts on gross receipts of

farms. Construction of a single Lurgi process coal gasification plant is



TABLE 1. IMPACT OF ENERGY DE

RECEIPTS CHANGES

VELOPMENT IN SOUTHWESTERN NORTH DAKROTA~-EMPLOYMENT, POPULATION, AND GROSS

Activity
' Mine Lignite - Generate Convert : .
Item for Export Electric Power Coal to Gas Total
Level of Activity 6.3 1, 900MW 400 MMSCFD Gas
, Million Tons 48 MMSCFD H,y
Employment |
Direct, Plant 190 1,266 1,456
. Direct, Mining 112 209 334 655
Total Direct 112 399 1,600 2,111
Induced Employment?® 37 361 1,376 1,774
Total Employment? 149 760 2,976 3,885
Total Population Change® 483 2,462 9,642 12,587
Changes in Gross Receipts: |
From Plant Construction: _
Initial Expendituresd $ 6,766,200 $166,820,000 $251,136,000 $ 424,722,200
Total Impact, High ’ .
Estimate® 17,085,600 462,517,000 631,712,000 1,111,314,600
Total Impact, Low : :
Estimate® 378,400,000 701,476,800

10,621,800

312,455,000

~Continued-

_{7'[—



TABLE 1. IMPACT OF‘ENERGY DEVELOPMENT IN SOUTHWESTERN NORTH DAKOTA--EMPLOYMENT, POPULATION, AND,GROSS
RECEIPTS CHANGES (CONTINUED) ‘

Activity
Mine Lignite Generate Convert ,
Item for Export Electric Power Coal to Gas Total
From Annual Operation
and Maintenance:
Initial Annual _
-Expenditures $ 4,901,400 $10,184,000 $17,776,000 $32,861,400
Tota1=1mpagt, High , ,
Estimate 12,713,400 26,258,000 49,088,000 88,059,400
Total Impact, Low : :
Estimate® = 9,147,600 20,463,000 ' 37,680,000 67,290,600

3Based on multipliers from Bureau of Labor Statistics Bulletin Nos. 1536 and 1672. Averages of multipliers
for 1970 and 1980 were used.

Computed by summing direct and induced employment.
_dBased on a population/employment ratio of 3.24.
Includes only that portion of expenditures made to suppliers; etc., in southwestern Norith Dakota.
ased on input-output studies of the North Dakota economy conducted by Sand (11) and Senechal (13).

SOURCE: Kube, Wayne R., et al., Extensive Utilization of Lignite in the West River Diversion Area, Engineering
Experiment Station, University of North Dakota, Grand Forks, North Dakota, 1973, pp. 52-75.

.-g'[—
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estimated to result in direct expenditures in the West River Area of $143.8

v million to the contract construétion secfor, $13.2 million for labor, and $0.1

million to the retail trade sector (7, p. 60). The interdependence coefficients

for the household row of these sectors are .2029, 1.2693, and .2481, respectively
(13). Applicatioﬁ of these coefficients to local plant construction expenditures

vfeveals these expenditutes will increase personal income by about $46 million
(.2029 x $143.8 million + 1.2693 x'$13;2 million +‘;2481 x $0.1 million = $29.2
million + $16.8 million + $0.03 million = $46.0 million). This is more than 40
percent of the total i970 personal income of $111.6 million esﬁiméted for the
eight counties in Planning Region 8 by the United States Department of Commerce.

Annual operation and maintenance expenditures in the local area by a

éoal gasification plant (for inputs other than coal and water) are estimated

‘to be $7.2 million for Labor ;nd $3.9 million to the retail trade sector (7,

p. 60). These expenditures are estimated to genérate'about $10.1 millibn of
ﬁersonal income  (1.2639 x'$7,2 million + 0.2481 x'$3v9 million = 59.2 million

+ $0.9 million = $10.1 million), which is slightly more than 9 percent of the
1970 personalvincome of the eight counties in Planning Region 8. The impact

on personal income‘of the construction and operation of more than one plant

would be prOportionately'iarger.

Changes in Demand by Public Services

The changes in employment and population induced by coal development
will cause immediate increases in the demand for public servicés. Schools énd_
roads are two sefvices which will demana immediate attention. Only one county
in the study area has a population of mofe than 10,000. It can be readily
'percéived that the area is not likely to be well equipped to handle the large

number of construction workers who would constitute the first wave of industrial
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development. Further, while industrial development will, in time, swell the
local property tax rolls, this will occur only after the time lag required
for construction. During the interim, local governments may have severe

fiscal difficulties.

The Long-Range Outlook
| Development of coal-based industry may have a dramatic impact on rural
communities.. However, community leaders and public decision makers must also
consider the long-range,outlbok. The future of coal—reiated iﬁdustries in.the
area will depend upon both.thexadequagy of coal reserves and changes iﬁ the
energy mérket° The morgbthaﬁ seven billion tons of strippable reserves in
the area could suétainvprojected levéls of develoPment for almost 200 yeafs.
Coal reserves at a particular site, of course, will be'depleted éftér.a number
of,years‘of'mining.
The energy markét, however,‘is a sburce éf consi&erable‘uncertainty.
Some observers believe thét demahds for coal-produced gas éﬁd electric power
will continue to increase Because‘of a growing overall dehand for energy, while
others suggest that dévelopment of new energy séurces, espeéially nuclear power,
will cause coél to decline és an energy source by the tutn of the century°
If ét some future time coal-based iﬁdustry should undergo a decline.
caused either by a declining demand or by exhaustion of the coal reserves in
a pérticulgr locality, communities would face a new set of adjustment problems.
Schools, roads, and other public servicés would need tb be adjusted to the
decreasing needs of a declining popglation, and localvgdvefnménts,wouid be
confronted with declining tax revenues. ‘These prbblemslwould likely be com-
pounded by a decline in the area's agricultural base caused by strip mining.

~ (However, the acreage involved is insignificant relative to the total agricultural
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base in the area.) The'situation would be similar to that facing'many rural
communitiesbtoday as they suffer a declining population because of declining

employment in égriculture—-their principal industry.

RESEARCH NEEDS
The prospect bf extensive coal-related development poses a number of
-critical questions to public'deCision-makers and to.area residénts.r Some of_
these Questidns afezl | | -

1. What would be the effect of alternative levels of development .
on population, employment, and income in the affected area? How would
the population change over time?  What problems would various groups
face and what would be the incidence of benefits and costs among groups?
What would be the impact of alternative development levels on agricul-
ture and how could adverse impacts be minimized?

2. What would be the effect on the level cf services demanded
from state and local governments and the revenues available to these
governmental units? What changes may be needed if governmental units
are to meet the increasing demands for services? What effect would

alternative taxation policies have on the pace and extent of coal
development? ’ '

3. What environmental impacts are likely to result from various
levels of development? What are the benefits and costs of alternative
spoil bank reclamation practices? Should mining permits be denied in
certain locations and what should be the criteria for approval or
denial? What are the implications of various development: alternatives
for air and water quality? Who should pay the costs for any deteriora-
tion in the environment? ' . :

‘4. How do differeﬁt types and levels of developmment affect the
area's economic future? What will happen to a local community when
the local source of economically minable coal is consumed? How can

- adverse future impacts from development be minimized?
Coal development in the Northern Great Plains has the potential to

transform the character of the region irrevocably. This potential poses both

challenges and opportunities to area residents and public décision makers.

~

Many of these questions were originally posed by John Muchlbeier,
Secretary, Great Plains Agricultural Council, Lincoln, Nebraska, in conversa-
tions with the authors. : :
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Substantial research efforts are needed to provide information that will enable
the populace and their elected and appointed representatives to make better

informed decisions than would otherwise be possible.
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