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PREFACE

I:e National Agricultural Lands

Study has now been in operation for a little
more than a year. In a few months, NALS
will submit its final report to the President.

During the course of the 18-month
study, we will continue to release interim
reports covering a variety of subjects that
relate to the availability of U.S. agricultural
land. The purpose of these reports is to il-
luminate issues that affect the status of our
agricultural land, and our ability to produce
food, fiber and wood for the future. These
interim publications are not parts of the
final report, nor do they contain recommen-
dations for legislative or executive actions.

Interim Report Number One outlines
the study’s program of research. Interim
Report Number Two presents basic infor-
mation about the American agricultural
land base in concise wall chart form. The
agricultural land data sheet focuses upon
non-federal lands only. On an individual
state-by-state basis, it shows the total
acreage of crop, pasture, range and forest
lands; total prime farm land, and the
number of agricultural acres converted to
non-agricultural use in each state between
1967 and 1977.

Interim Report Number Three, con-
tained within this publication, describes the
possible future effects of energy develop-
ment on our agricultural lands. It addresses
some of the conflicts that may arise as the
nation’s energy program evolves in the
months ahead.

These points of potential conflict bear
careful consideration so that U.S. energy
and agricultural policies can be as mutually
supportive as possible.
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One: INTRODUCTION

7-; intensifying effort to develop

domestic energy resources could have
unintended repercussions for the country’s
agricultural land base. Efforts are now
underway to expedite development of new
coal mines, power plants, synthetic fuels
facilties and other kinds of energy facilities.
These projects may compete with
agriculture for land, and could have other
consequences, such as increased air pollu-
tion and intensified competition for water,
which would affect the country’s
agricultural land base and production
potential.

In addition, an effort is now underway
to produce alcohol fuels from biomass—-
agricultural crops and residues, trees and
other organic matter that can be produced
on a renewable basis. Many uncertainties
exist at this point about how rapidly pro-
duction of alcohol fuels from biomass will
expand. But, if a major industry does
develop, demands currently being placed
on the agricultural land base to produce
food, fiber and forest products could be
compounded significantly. Moreover, con-
cern exists about possible land degradation
problems that could result from this inten-
sified demand.

These energy initiatives are occuring at
a time when many long-held assumptions
about the productive capacity of the na-
tion’s agricultural land base are being re-
evaluated. The country once was thought to
have more than enough land to meet any
foreseeable agricultural needs, with plenty
left over to absorb the other land re-
quirements of a growing population. But,

as foreign demand for U.S. food has
mounted rapidly in recent years, uncertain-
ty has developed about whether we will
have enough land to meet long term
demands for traditional food, feed, and
fiber products.

During the 1950’s and 1960s, U.S.
agricultural production increased
dramatically, while the amount of land us-
ed for crop production actually declined.
Many factors contributed to this situation,
but modest energy costs, generally
favorable weather, advances in agricultural
technology, and, by today’s standards,
moderate world demand for U.S. food,
tended to keep the amount of agricultural
land in production fairly stable. By the
mid-1970s, however, most previously idled
cropland had been brought back into
production—Ilargely in response to
escalating world demand for U.S. food.

Between 1969 and 1977, land in crops
increased from 333 million acres to 376
million acres—a very high proportion of
the 413 million acres that the USDA Soil
Conservation Service considers to be in the
country’s total cropland acreage.

U.S. agricultural exports have con-
tinued to grow in subsequent years, and
have become a major factor in offsetting
U.S. trade deficits incurred because of the
high cost of importing oil. In Fiscal Year
1978, for example, agricultural exports
amounted to about $27 billion, while oil
imports cost the U.S. $42 billion. Without
agriculture’s offsetting influence, the
overall U.S. trade deficit would have
doubled.! To meet this escalating world de-



mand, U.S. farmers now export
agricultural products from over 100 million
acres of cropland each year’—twice the
acreage dedicated to meeting export de-
mand a decade ago.

Many factors, such as improved
agricultural production in other parts of the
world, and breakthroughs in agricultural
technology, could reduce the amount of
land used for crop production in the future.
But few analysts anticipate a return to the
low levels of cropland utilization that oc-
cured in the 1960s.

At the same time, the country’s
agricultural land base is now widely
perceived to be more limited in extent, and
subject to greater development pressure,
than was once thought. A decade ago it was
believed that about 266 million additional
acres could be brought into crop produc-
tion if the need arose. Today, the Soil Con-
servation Service believes that only about
127 million acres have a high or medium
potential to be added to the cropland
acreage of about 413 million acres. And, of
this, only 36 million acres can be readily
converted to tillage without clearing, drain-
ing or other expensive land preparation
measures.3

SCS also believes that about three
million acres of rural land are being con-
verted into housing, water impoundments,
highways and other non-agricultural uses
each year—about a third of which is prime
agricultural land.* Although uncertainties
exist about the comparability of this survey
with earlier surveys, it was formerly believ-
ed that only about one million acres of

rural land each year were converted to non-
agricultural use.?

The potential effects which energy
policy decisions could have on the
agricultural land base have not received a
great deal of attention from energy plan-
ners. In part, this may stem from a feeling
that developing domestic energy supply
alternatives is such a crucial matter that
other conerns will have to give way. It
would be ironical, however, if new energy
initatives come into conflict with
agriculture. For agricultural policy and
energy policy now interact in complex
ways. U.S. agricultural exports already play
an important role in offsetting trade deficits
incurred from oil imports, and, in the
future, alcohol fuels produced from
agricultural products could help reduce
petroleum imports.

Yet the potential for conflict is

there. Without careful assessment of their
full ramifications, policies to encourage
alcohol fuels production could affect tradi-
tional agricultural activities in unintended
ways. At the same time, efforts to expedite
development of power plants, mines and
other energy projects could come into con-
flict with policies to protect agricultural
land.

In order to provide a basis for assess-
ing this potential for conflict, subsequent
sections of this report discuss various topics
related to energy development and
agricultural land in greater detail. The first



is a discussion of the land implications of
growing ‘‘energy crops.”” The second deals
with the land implications of more conven-
tional forms of energy development, such
as coal production and utilization. A final

section discusses policy implications at the
federal level which are relevant to the con-
flict between agricultural land and energy
development.



7;\:0.' ENERGY CROPS: FUELS AND LAND

l has been known for decades that
ethanol, an alcohol produced from grain,
could be used as an automotive fuel—either
as a supplement to gasoline, or as a direct
replacement for it.® Early automobiles were
designed to run on either gasoline or
alcohol, and, during World War II, grain
produced in Nebraska, Kansas and Illinois
was converted into ethanol for fuel use.’
Because the security of U.S. oil supplies
was threatened, considerable research on
ethanol, as well as other petroleum
substitutes, was also undertaken at that
time. But, for most of the automotive era,
gasoline was so cheap and so readily
available that alternative liquid fuels seem-
ed of little importance.

Between World War II and November
1978, when Congress exempted ‘‘gasohol’’
blends from the $.04 per gallon federal
sales tax, virtually no ethanol fuel was pro-
duced from agricultural commodities. The
tax exemption is equivalent to a $.40 per
gallon subsidy of ethanol for use in
“‘gasohol’’ blends of one part ethanol to
nine parts gasoline. Since the subsidy,
ethanol fuel production has increased
rapidly. In 1980, an estimated 80 million
gallons of ethanol will be pro-
duced—enough to produce 800 million
gallons of gasohol when blended with
gasoline.

Ethanol currently displaces only a tiny
fraction of U.S. gasoline consumption
(now over 100 billion gallons a year) and is
not likely to provide more than a small por-
tion of total automotive fuel requirements
if grain is used as the feedstock.® But, in

January 1980, President Carter announced
a major new program aimed at increasing
ethanol production to 500 million gallons a
year by the end of 1981.° Administration
sources are hopeful that as much as 1.8
billion gallons of ethanol per year could be
produced by the mid-1980s.'% If this
ethanol were blended with gasoline in a one
to nine ratio, enough gasohol would then
be available to provide about 20 billion
gallons of unleaded gasoline annually, one-
third of the demand for wunleaded
gasoline.!!

While commercial-scale production of
ethanol for automotive fuel markets has
received a greater amount of publicity,
small-scale, decentralized production of
ethanol for on-farm use is also attracting
considerable interest. On-farm energy con-
sumption by U.S. agriculture amounts to
about 1.2 quads of energy per year. A por-
tion of these energy requirements could be
met by production of fuels on farms
themselves, or on a cooperative basis
among several farmers.

7 he Department of Agriculture,

the federal agency with primary respon-
sibility for not only agriculture but also
forestry, recently has given alcohol fuels
production a major new emphasis. In
describing the Department’s new program
to Congress, Deputy Secretary of
Agriculture Jim Williams noted: ‘‘This
alcohol fuels program represents a basic
policy change. The USDA is now including



production of farm commodities for
alcohol feedstocks as a major objective of
agricultural policy—alongside the produc-
tion of food, feed, and fiber. Grain reserve
targets, commodity price supports, acreage
diversion and other related agricultural
policies are being managed to include the
grain requirements for alcohol equally with
other consumers of grain.”!?

7 o what extent, and how, will

alcohol fuels production affect the
agricultural land base? This question has
only recently begun to receive much atten-
tion—a circumstance that is not surprising,
given the fact that alcohol fuels themselves
have only recently been considered as an
alternative source of energy. The answer
will, of course, depend upon a great many
factors, such as the future level of alcohol
fuels production, the kinds of biomass that
are used as feedstock, the care that is taken
to minimize soil erosion, and the extent to
which new innovations will affect the land.

Little certainty exists at this time about
how much ethanol will be produced in the
future. Ethanol is not yet cost competitive
with gasoline without substantial subsidy.
Moreover, uncertainty exists about whether
conversion of biomass into alcohol will
yield a positive energy balance, since it re-
quires energy to produce grain, to transport
it, and to process it into alcohol.

One recent assessment of gasohol con-
cluded that, with standard agricultural
practices, and conventional distillation
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technology, the net energy balance for
gasohol is likely to be negative. With
energy-conserving farming practices,
energy-efficient industrial technology, and
burning of crop residues as distillery fuel,
however, a positive net energy balance may
be achievable.!

Even if gasohol may not yield a
positive energy balance in some instances, it
could help to reduce petroleum use—not
only because of displacement of gasoline in
automotive fuel, but also because other
fuels, such as coal, can be used to fire
distilleries.

Projections of Feedstock
Availability

Although future levels of alcohol pro-
duction can not be projected with much
confidence, a recent Department of Energy
study concluded that enough biomass
theoretically could be made available to
support a very large ethanol industry.'* The
DOE study projected that it would be
theoretically possible to produce 12.2
billion gallons of ethanol annually by the
year 2000 from food processing wastes,
grains and sweet sorghum (a high sugar
content crop which is not currently produc-
ed in large quantities in the United States).
In deriving this maximum figure, DOE ap-
parently excluded agricultural commodities
projected to be needed for food, fiber and
export markets, but assumed full utilization
of existing cropland.'

DOE stressed that such a high level of



ethanol production represents a ‘‘max-
imum case’’ projection, and does not
necessarily represent what is likely to hap-
pen.® In fact, the main body of the report
held that a realistic assessment of ethanol
production through the mid-1980s would
be 660 million gallons a year. The DOE
analysts held that this level of production
could be achieved by using food processing
wastes, and distressed or substandard
grain. Over the longer run, according to
DOE, “‘an upper limit”’ of approximately
4.7 billion gallons of ethanol could be pro-
duced each year ‘‘by bringing into produc-
tion all existing grain land and by sup-
plementing food processing wastes with
sugar surpluses and fermentable municipal
solid wastes.”” DOE cautioned that
“‘achieving this limit would be expensive
and would reduce the flexibility of U.S.
agricultural land and restrict options for
food production.”’!’

Far higher levels of ethanol produc-
tion could become possible if efficient
technology for producing ethanol from
wood, wood wastes, and agricultural
residues becomes commercially available.
While the technology exists to convert these
biomass sources into ethanol, their high
cellulose content results in relatively high
production costs.

USDA estimates that over one billion dry
tons of residues and wastes are produced
each year from agricultural and forestry
operations.'® Only a portion of these
residues could be converted into energy
without risking major soil deterioration
problems. Many economic and technical

problems may limit the extent to which
residues could be used in the near future.

The DOE study projected, however,
that such biomass sources in theory could
provide enough feedstock to produce near-
ly 42 billion gallons of ethanol by the year
2000 if more efficient conversion
technologies become available.' Thus, ac-
cording to DOE, the theoretical maximum
production of ethanol in the year 2000
would be 54 billion gallons—12 billon from
food processing wastes and 42 billion from
lignocellulosic materials.

Few would anticipate that such a ma-
jor increase in ethanol production will take
place in such a short period of time. But
ethanol production levels even a fraction of
this size could be of major importance to
agricultural land use.

Currently, agricultural commodities,
such as corn and grain sorghum, are pro-
viding the primary feedstock for the nas-
cent alcohol fuels industry. The technology
for ethanol production from grain is well
established and commercially available,
and new distilleries can generally be
brought on line in less than two years.

USDA estimates that it will require
about 200 million bushels of corn—about
2.5 percent of the 1979 corn crop—to meet
President Carter’s goal of producing 500
million gallons of ethanol in 1981.
Although the Department expects that this
will have minimal immediate impact on
food prices,® concern exists about con-
tinued reliance on agricultural commodities
for feedstock if the market for ethanol ex-
pands significantly in the future.?!
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USDA, however, views current reliance
on agricultural commodities for feedstock as
a short-term measure, since, in the future, it
may be economically feasible to produce
ethanol from wood, wood wastes,
agricultural residues, and municipal solid
wastes. ‘““The present availability of grains
and other starch and sugar crops which are
readily fermentable represents significant
sources of biomass feedstocks for alcohol
production,”” says Deputy Secretary of
Agriculture Jim Williams. ‘“This should
serve as a bridge until new technology will
permit economic production of alcohol fuels
from cellulosic biomass such as crop and
woody products, either as residues or grown
specifically for energy production.”’??
Williams reported progress with this
technology development, but could not pro-
ject when it would be available for commer-
cial use in this country.

At present levels of ethanol produc-
tion, land requirements for commodity
feedstocks are relatively small. It would re-
quire about 1.8 million acres planted in
corn to meet President Carter’s 1981
ethanol production goal—about 2.2 per-
cent of the corn acreage harvested in 1979.
The amount of cropland that may be used
to provide ethanol feedstock in the future
will depend upon many different fac-
tors—some of which already have been
discussed. If it becomes possible to rely on
wood as a primary source of feedstock, the
potential for direct competition between
alcohol fuels production and food produc-
tion will be reduced. Moreover, coal could
become an important feedstock in the

12

future.

L agricultural commodities con-
tinue to be used as a primary source of
feedstock, a very large alcohol fuels in-
dustry could greatly increase demands be-
ing placed on the cropland base. For exam-
ple, if corn were to be used to produce
enough ethanol to fuel the country’s cur-
rent automotive fleet with gasohol in a one
part to nine blend with gasoline, about 38
million acres of prime corn land would be
required—more than half the corn acreage
harvested in 1978.%

Cropland requirements would, of
course, vary by location and kind of crop.
A recent USDA? study assessed potential
land requirements that would be needed to
supply eight quads of energy—about 10
percent of total U.S. energy consumption
at present—from various kinds of crops
produced in different conditions. If corn
silage were produced under conditions
similar to those in Indiana, for example,
then 268 million acres would be needed to
produce 10 percent of current U.S. energy
requirements. But if the same feedstock
were produced under conditions similar to
those in Missouri, 410 million acres would
be required. About 100 million acres of
sugarcane grown under conditions similar
to those in Florida would be required to
produce 10 percent of current energy re-
quirements.? (Currently, however, less
than one million acres are planted in this
crop, and its high temperature and



moisture needs would limit the opportunity
to expand production.)®

While terrestial biomass energy pro-
duction will necessarily add to pressures on
the land base, a number of factors could
moderate these pressures. For one thing,
the process of producing ethanol from
grain results in a useful by-product (called
distillers grain) which can be fed to
livestock. (The distillers grain contains pro-
tein not only from the grain itself, but also
from the yeast used to ferment the crop.)
Other potential uses for the by-product are
also being investigated. The fact that both
fuel and feed can be produced from the
same crop means that ethanol production
and livestock feed production complement
each other to some extent.

At this time, widespread agreement

does not exist about how much distillers
grain could be absorbed by the livestock
feed market. Distillers grain is not a com-
plete livestock feed. It reportedly results in
less rapid weight gain than soybean meal,
and is therefore not a preferred feed.27
Moreover, uncertainty exists about the ef-
fects of sudden increases in distillers grain
on the price structure of feed sup-
plements.2s8 Only about 425,000 tons of
distillers grain was marketed in 1977, but
vastly increased quantities could .be produc-
ed as ethanol production increases. Pro-
ponents of gasohol production believe that
it may be possible to utilize land now used
for feedgrain production (about 105 million
acres) for production of ethanol feedstock

without greatly affecting current levels of
livestock production.

Investigators at Washington Universi-
ty, for example, have worked out an ap-
proach that they believe could meet current
livestock production needs and still produce
about eight quads of energy a year.? About
15 percent more land than is now used for
feed grain production would be required.
Most of this land would be used to produce
crops (such as corn and sugar beets) that
can be converted easily into ethanol. The
distillers grain byproducts would then be
fed to livestock, together with some hay.
Manure from the livestock would, in turn,
be used to produce methane gas through
anerobic disgestion with the residue being
returned to the land as fertilizer. While pro-
mising, more research will need to be done
before the potential of this approach can be
fully assessed.

Another possibility is that special
“‘energy”’ crops or trees—plants that are
especially useful for energy—will be grown
more extensively in the future. As has been
mentioned, sweet sorghum, although not
planted widely in the United States at pre-
sent, is considered by Department of
Energy analysts to be a very promising
potential source of ethanol feedstock
because of its high sugar content. They
estimate that about 14 million acres of
cropland planted with sweet sorghum
would produce 8.3 billion gallons of
ethanol a year.® Genetic experimentation
and plant breeding could also result in new
varieties of plants with characteristics
favorable for energy use. Moreover, an ef-
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fort is now underway to identify plants that
have an unusually high level of hydrocar-
bons that could be tapped directly as a
source of liquid fuel.!

As has already been mentioned, im-
proved efficiency in the technology for con-
verting cellulosic materials to alcohol could
eventually result in a shift of reliance from
agricultural crops as a feedstock, to wood,
wood wastes, crop residues and municipal
solid waste.

Even if such advances do reduce land
needs, however, much of the land poten-
tially available for biomass production is
already needed or could become needed for
other uses in the future. Regardless of how
serious the nation’s energy problems may
be, the potential impact of a major alcohol
fuels industry on the quality and quantity
of the agricultural land base needs careful
assessment.

Limited Cropland Availability

Some proposals to increase

ethanol production have suggested that idle
cropland could be utilized to produce
energy crops. Yet, in contrast to the 1950s
and 1960s, when the federal government
paid farmers to idle between 37 and 65
million acres a year, a much higher propor-
tion of the nation’s 413 million acres ‘of
cropland has been utilized in the
1970s—reaching a high point of 376 million
acres planted in 1977.%

While a modest federal ‘‘set aside’
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program was re-instituted in 1977, few an-
ticipate a return to the kind of set-aside
programs of the past—at least within the
foreseeable future.

The major stimulus for this increase in
cropland utilization has been mushrooming
foreign demand for U.S. food. This de-
mand has tripled in a decade, and many
believe that further increases are likely in
the future. This, in turn, could further in-
crease cropland utilization. One USDA
projection, for example, estimates
that 407 million acres of harvested
cropland—an 81 million acre increase over
1974—would be required in 1985 if pro-
jected ““worst case’” demand levels were to
be met.*® Such a major expansion is not
likely to happen in such a short period of
time, but it is likely that land needs for crop
production will remain high.

In addition to land that is currently us-
ed for crop production, there is about 127
million acres of land now used for pasture,
forest and range that is considered by the
Soil Conservation Service to have a high or
medium potential for conversion to crop
production.® This ‘‘potential cropland”’
could be turned to ‘“fuel crop’’ production,
but this could have consequences that merit
careful consideration. For one thing, much
of this potential cropland already is used
for timber production and grazing, and
these existing uses presumably would have
to be accommodated elsewhere. Moreover,
if this land is used to produce feedstock for
biomass energy production, a difficult
choice may have to be made in the future
between food and energy crops.



In the near term, of course, this
reserve cropland may not be needed for
food crop production. Moreover, future
land needs for food production may not be
as great as some now believe.

But in 1979, the Department of
Agriculture cautioned against proceeding
with a large-scale commercial effort to pro-
duce grain alcohol fuels without fully tak-
ing into account its potential impact on
agriculture. For one thing, because there is
little existing surplus distilling capacity, a
major alcohol fuels program would require
the construction of a large number of new
distilleries to meet the up to ten billion
gallons-a-year ethanol requirements of a
nationwide automotive gasohol fuel pro-
gram. The construction of distilleries to
meet this increased capacity or even a
significant portion of this capacity, the
Department stated, ‘‘would tend to lock the
Nation into allocation of grain feedstock
approximating total plant capacity.’’3® This
demand would be in addition to the de-
mand for grain for food. It would con-
stitute an upward pressure on the price of
the commodity as well as food and fiber
prices.

Small—scale, decentralized

technologies aimed at producing liquid

fuels for on-farm use might pose less of a

potential for conflict with traditonal
markets for food, feed and fiber products.
As fuel costs have risen, and uncertainties
about future agricultural fuel allocation

have increased, a number of farmers have
expressed interest in producing alcohol
fuels for on-farm use.

As with large-scale ethanol pro-

duction, a number of uncertainties exist at
this time about the practicality of on-farm
fuel production. A recent report by the
Congressional Office of Technology
Assessment (OTA) concluded that “‘as an
economically profitable venture...on-farm
ethanol production is, at best, marginal
under present conditions.”’3” OTA noted,
however, that ‘‘for some farmers the cost
and/or labor required to produce dry or
wet ethanol may be of secondary
importance.

“Obviously, State and federal subsi-
dies can improve the economic competive-
ness of on-farm fuel production. The value
of some degree of energy self-sufficiency,
and the ability to divert limited quantities
of corn or other grains when the price is
low may well out-weigh the inconvenience
and the cost.”’3 Moreover, on-farm fuel
production could become more practical in
the future if relatively automatic and inex-
pensive distilleries become available.

Effects on Land Quality

Although biomass energy production
is often characterized as an environmental-
ly preferable altnerative to fossil fuel use,
large-scale production of feedstocks could
result in serious erosion and soil fertility

15



problems unless care is taken to minimize
such effects. '

Many alcohol fuels production
scenarios, assume that crop residues will
become an important feedstock for ethanol
production as technology for converting
cellulosic materials into alcohol improves.
Crop residues are normally returned to the
soil, where they play an important role in
maintaining soil quality.

The extent to which crop residues can
be removed without impairing the soil
varies from place to place. But, if use of
crop residues as feedstock occurs in the
future, careful management practices will
be needed to assure adequate consideration
of soil conservation objectives.39

A second land quality problem could
arise if the demand for biomass feedstocks
results in the utilization of poorer quality
land for production of wood or agricultural
crops. “‘Diversion of extensively managed
pasture, range and forest to biomass pro-
duction would less severely affect U.S. pro-
duction than would the diversion of
cropland or intensively managed pasture
and forest land,” writes Kathryn A.
Zeimetz of the Department of Agriculture.
‘““However, the extensively managed forage
or woodlands generally have severe quality
limitations which would also limit these
lands’ usefulness for biomass production.
Lower biomass yields mean increased per
unit costs of energy production. Subjecting
marginal land to the high input levels and
the repeated radical clearings necessary for
acceptable biomass yields would greatly in-
crease the danger of environmental
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degradation from non-point sources of
pollution and erosion. Conservation prac-
tices would be costly.”’*

Implications for
Agricultural Policy

Production of alcohol fuels from
biomass has very suddenly emerged as an
important energy development alternative.
Two years ago, virtually no alcohol fuels
were being produced in this country. Now,
increased alcohol fuels production is seen as
providing one of the most immediate op-
portunities for reducing dependency on
foreign oil.

Future levels of alcohol production
from biomass can not be forecast with any
great certainty at this point. But, if biomass
is to provide feedstock for a large alcohol
fuels industry, the full implications of this
for U.S. agriculture and its land base will
need careful assessment.

For biomass energy production could
be both a promising opportunity and a
source of thorny problems for American
agriculture. On the one hand, demand for
feedstock could strengthen the market for
agricultural products and enhance the pro-
fitability of farming. This could also
enhance agriculture’s ability to compete
sucessfully with non-agricultural uses for
the same land base.

On the other hand, the increased de-
mand for biomass feedstocks could com-
pete with traditional demands for food,
feed, and fiber products—a policy issue of



the utmost importance in a world that has
become highly dependent on U.S.
agricultural exports. Moreover, significant
land degradation problems could occur if
the demand for feedstock results in over-
use of crop residues, or the introduction of

marginal land into production. And, it is
possible that important structural changes
in U.S. agriculture may occur in order to
accommodate the needs of a large alcohol
fuels industry.

17



Eee: ENERGY DEVELOPMENT AND THE LAND

L addition to the land requirements
of biomass energy, the effort to develop
other domestic energy resources could also
have important effects on the agricultural
land base—especially in the West and Mid-
West. Direct consequences could arise from
diversion of land and water resources away
from agriculture in order to meet future
energy development requirements. In addi-
tion, there may be indirect consequences
associated with energy development that
could affect the availability of agricultural
land—stemming from such factors as the
sudden introduction of an industrial
economy in previously rural areas, increas-
ed air pollution, erosion hazards, and
disruption of rural communities and their
economies.

Conflicts between energy and
agriculture already have resulted in signifi-
cant confrontations in several areas. In
Minnesota, for example, farmer opposition
to a transmission line which would cross
prime farmland has been so intense that
guards had to be posted along the route.
Transmission line siting conflicts have also
arisen in New York State, Illinois, Iowa,
and other places.*! In South Dakota,
agricultural opposition to a proposed coal
slurry pipeline was so intense that the
State’s Attorney General in 1975 predicted
a need for federal marshalls along every
mile of its length if the project were to pro-
ceed.*? Other kinds of energy pro-
jects—hydroelectric facilities, surface mines
and power plants—have drawn vehement
opposition from farm groups when these
projects would adversely affect agricultural
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land.

Most likely, more conflicts between
energy and agriculture can be anticipated in
the future. Among other goals, the U.S.
Department of Energy (DOE) would like to
see a tripling of domestic coal production
by the year 2000—from 660 million tons in
1978 to about 1.7 billion tons a year.** Most
studies anticipate that this coal develop-
ment would be accompanied by a number
of synthetic fuels facilities, to liquify or
gasify coal and to process oil shale, as well
as other facilities, such as coal fired power
plants, transmission lines, and, perhaps,
new coal slurry pipelines.

While it is by no means certain that the
expansion of coal production will be as
rapid as DOE projects, energy companies
are already proposing an apparently un-
precedented numer of new projects.
1976-1977 surveys by the U.S. Department
of Interior’s Bureau of Mines, for example,
identified 1,333 major new energy projects
at the planning or proposal stage—-
including 400 coal mines, 450 electric
generating plants, 115 uranium mines, 53
oil refineries, 43 coal conversion facilities,
and 46 geothermal facilities.* Not all of
these projects will be completed, or even
reach the construction phase. But in some
cases those that are undertaken could have
significant effects on local and regional
agriculture.

While all regions of the country are
likely to be affected by new energy develop-
ment projects to some extent, the most
significant impacts upon agriculture are ex-
pected in the Rocky Mountain West, the



Northern Great Plains, and the Mid-West.

The Western states, which contain an
estimated 40 percent of the country’s coal
reserves by energy content, as well as major
oil shale and geothermal resources, are
already undergoing extremely rapid energy
development. This development, along
with attendant sudden growth in popula-
tion in rural areas near new energy projects,
has led to concern about the availability of
an adequate water supply for irrigated
agriculture, as well as to concern about
land degradation, and possible disruption
of local agricultural economies.

The Mid-West may also experience
rapid energy development in the coming
years. The region’s most serious energy vs.
agriculture conflicts are likely to arise in II-
linois. The nation’s third ranking
agricultural state in terms of products sold
also has more coal in reserve than any other
except Montana. A high proportion of the
Illinois reserves are considered to be
recoverable only through deep mining.
But, an estimated 2.4 million acres within
the State overlie potentially strippable
reserves. Debates over the relative impor-
tance of Mid-Western farmland for crop
production or coal surface mining are likely
to intensify in the future.

Potential Land Needs For
Energy Development

E nergy development projects and |

facilities occupy more land than most other
industrial activities.* Even so, relatively lit-
tle attention has been paid to the overall
land impacts of various federal energy
development scenarios.

For example, environmental analysis
documents issued by federal energy agen-
cies in connection with proposed national
energy plans have generally devoted only a
few paragraphs to the land impacts of the
proposed plans. Though the relationship
has been inadequately investigated,
estimates of the land requirements
associated with these national energy pro-
posals were substantial—even under the
most land-conserving scenarios.

In 1974, the Federal Energy Ad-
ministration, now part of the Department
of Energy, estimated that between 37.1 and
38.5 million acres of land could be commit-
ted to energy-related projects by 1985 if the
then proposed Project Independence were
implemented.* This amounts to twenty
million acres more than the 17.3 million
acres which FEA estimated were devoted to
energy purposes in 1972, and is an area
larger than all the land the Economics,
Statistics and Cooperative Service of the
U.S. Department of Agriculture estimated
to be in urban use in 1969.

FEA projected even greater land
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disturbance if President Ford’s proposed-
but-never-enacted 1975 Energy In-
dependence Act were implemented.*” The
agency’s impact statement on the proposal
estimated that over 45 million acres—an
area about the size of the state of
Missouri—would be affected.*

In 1977, however, the Energy
Research and Development Administration
(now part of the Department of Energy)
issued an environmental assessment of the
proposed National Energy Plan I* which
estimated year 2000 energy-related land
needs to be less than half the earlier FEA
projections. The assessment estimated that
only 3.4 million acres were used for all
energy sectors in 1975—Iess than a quarter
of the acreage FEA estimated to be used for
energy purposes in 1972. By the year 2000,
according to the assessment, 8.9 million
acres would be permanently used for energy
purposes (including some land for biomass
energy farms), and an additional
cumulative total of 8 million acres would
have been temporarily used for energy pur-
poses at some time within the period. (With
the exception of scattered references to land
impacts, the environmental appendix to the
National Energy Plan II omits land use
from its survey.)®

None of the scenarios specifically

addressed the potential effects of energy
development on agricultural land availabili-
ty. Yet, under the three scenarios, a signifi-
cant amount of rural land—ranging from
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about 270,000 acres per year under Na-
tional Energy Plan I to over a million acres
a year under the original Project In-
dependence Report—were projected to be
converted to permanent energy use each
year. Even more land would be diverted to
surface mining, waste disposal sites, and
other energy-related land uses considered to
be temporary in nature.

Given this wide range of estimates,
and the apparent discrepancies in some of
the data, it is clear that additonal informa-
tion and analysis is required for a realistic
assessment of land impacts associated with
national energy programs. Assuming,
however, that the truth lies somewhere
between these high and low estimates of
future land needs, energy development can
be expected to appreciably increase
pressures on the rural land base in the
Suture.

These energy-related development
pressures will not be evenly distributed
across the U.S. land base. Some areas of
the country will be affected to a much
greater degree than others. In the discussion
that follows, the land use effects that could
result from several kinds of energy develop-
ment are discussed in terms of their possible
impact on agriculture.

Surface Mining

An estimated 10.1 million acres in the
United States are underlain by strippable
coal reserves, according to the U.S. Depart-
ment of Interior’s Office of Surface Mining
Reclamation and Enforcement.’! About a



quarter of the strippable reserves are
located under prime agricultural land in
several states east of the Mississippi River,
and additional reserves are located under
western alluvial valley floors. The latter
frequently have a favorable combination of
soils, topography and water availability for
agriculture.

Because most energy development
scenarios envision a major increase in sur-
face mining in the coming years, concern
has arisen about its potentially adverse ef-
fects on agriculture. This concern is greatest
in the West, with its enormous reserves of
untapped coal, and the Mid-West where
substantial reserves of strippable coal are
located in the midst of some of the nation’s
most productive agricultural land.
Although the Federal Surface Mining Con-
trol and Reclamation Act, enacted in 1977,
has stringent reclamation requirments for
prime agricultural lands and alluvial valley
floors, difficulties in implementing this
Act, as well as legislative proposals to limit
its scope, make its promise for protecting
agricultural land resources uncertain at this
time.>?

Coal surface mining has already in-
creased significantly in the 1970s. A nation-
wide survey by the U.S. Department of
Agriculture’s Soil Conservation Service in
mid-1977 found that 1.66 million acres that
had been surface-mined for coal now need-
ed reclamation—a 58 percent increase in a
little over three years. About 1.1 million
acres of the 1977 total was not under any
reclamation requirements®. Of this land,
264,000 acres were cropland, 135,000 acres

were pasture and 127,800 acres were forest
land prior to mining.>*

l ' hile numerous economic, en-

vironmental and political considerations
could affect the rate of future increases in
surface mining, coal companies already are
planning to expand surface mining to
another 312,000 acres between 1980 and
1985. If these plans are carried out, an ad-
ditional 120,000 acres will be disturbed to
provide for initial placement of spoil, top-
soil storage, coal piles, haul roads, and
related needs. Although it is not known
how much of this acreage is prime
agricultural land, approximately one
quarter of the planned expansion would oc-
cur in states with major prime land
holdings.>

Over the long run, of course, substan-
tially more acreage could be required for
surface mining. One recent study of energy
development in eight Rocky Mountain sites
estimated that between 1000 and 1500
square miles could be disturbed for surface
mining in these states alone by the year
2000, and up to 18 percent of some in-
dividual counties were seen as being
disrupted.*®

Estimates of land needs for energy
development over the next 50 years in the
northern Great Plains—an area that in-
cludes Montana, North Dakota, South
Dakota, Nebraska and Wyoming—range
from a low of 240,200 acres to a high of
1,473,140 acres in 2035.5
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In the Mid-West, according to a for-
thcoming report by the USDA’s
Economics, Statistics and Cooperative Ser-
vice, about 226,000 acres of agricultural
land are likely to be out of production
because of surface mining in any given year
between now and the year 2000, with lost
agricultural production on these acres of
about $17 million per year.

Surface mining often is characterized
as only a temporary disruption of the land,
because of the potential for reclaiming the
land to productive use after mining is com-
pleted. However, there has been an on-
going argument about the success of
reclamation practices—especially as they
apply to the semi-arid West. Morever, there
Is uncertainty as to whether surface mined
prime agricultural land can ever be returned
to a fully productive state.>®

Synthetic Fuels Facilities

Development of a major synthetic
fuels program—involving the production
of oil and gas substitutes from coal and oil
shale—is a frequently proposed means of
reducing our dependency on foreign oil im-
ports. The snythetic fuels industry is not yet
well developed in this country, but interest
in accelerating synfuels production is grow-
ing. President Carter has proposed the
creation of an Energy Security Corpora-
tion, which would oversee the development
of a 1 to 1.5 million barrels per day syn-
thetic fuels industry by the year 1990.

The impact of a major synthetic fuels
program for agriculture has not been inten-
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sively studied. A July 1979, Department of
Energy environmental analysis of siting
issues for synthetic fuels identified 159
counties in 15 states with adequate coal
reserves to support a 100,000 barrel-per-day
synthetic fuel facility for 25 years. After
considering air quality constraints, DOE
narrowed this list to 41 counties in eight
States—including ten in Montana, eight in
Ilinois, seven in North Dakota, six in
Wyoming, and five in West Virginia—-
which would appear to provide a “‘siting
opportunity’” for synfuels facilities.

However, among the factors explicitly
excluded from the siting analysis were: (1)
“‘need for land use that is prohibited or that
requires extensive reclamation, such as
prime agricultural lands’’ (2) ““institutional
transfer problems for water availability’’
and (3) “‘cumulative impacts of large-scale
facilities and associated mining.”’® All of
these omitted factors are, of course, cen-
trally important for assessing the impact of
a synfuels program on agriculture.

Although not addressed in terms of
acreage impacts upon agriculture, the DOE
siting analysis estimated that 31 of the 41
counties were likely to have ‘‘boomtown’’
growth conditions as a result of synthetic
fuels development. A sudden influx of new
population into these rural areas could
make the practice of agriculture difficult if
not impossible on some land in these coun-
ties.



Power Plants and
Transmission Lines

Power plants and related

transmission lines require substantial
amounts of land. At the end of 1978, when
the U.S. electric utility industry had an in-
stalled generating capacity of about 579,000
megawatts (MW) utilities projected that an
additional 308,000 MW of capacity will be
brought on-line by 1987.9! While it is dif-
ficult to estimate land requirements on the
basis of these figures, well over 100,000
acres for new power plants are likely to be
involved.

Transmission lines and related rights-
of-way require a very substantial commit-
ment of land. The most recent national
survey of such rights-of-way, conducted in
1970 by the Federal Power Commission
(now the Federal Energy Regulatory Com-
mission), estimated that 4 million acres—an
area about the size of Connecticut—was
dedicated to rights-of-way at the time, and
that an additional 3 million acres of rights-
of-way would be provided by 1990.

Although agriculture and certain other
uses are permitted at the present time in and
around many rights-of-way in the United
States, increasing controversy surrounds
continued use of rights-of-way under extra-
high-voltage transmission lines.

Research conducted in the Soviet
Union and elsewhere has suggested that
prolonged exposure to electromagnetic

fields near extra-high voltage transmission
lines may have harmful health effects, and
hence use of such-rights-of-way has been
restricted there. Research on this problem
has been undertaken in this country only
recently.®> But it is possible that, in the
future, regulations will be adopted which
would restrict agricultural use of such
rights-of-way.

Transmission line rights-of-way can
also make agriculture more difficult and
costly. A 1977 University of Wisconsin
report notes that these frequently run
across fields, rather than following
fencelines and roads where less disruption
would occur. Some fields, thus bisected,
may then become less profitable to farm.%

Hydroelectric Facilities

Hydroelectric facilities and reservoirs
generally require more land than other
kinds of electrical power plants. Typical
impoundments may be 1000 to 20,000 acres
in size, and some are much larger. Since
most of the larger reservoirs are designed to
simultaneously serve a number of
uses—flood control, irrigation, and recrea-
tion among them—their size may exceed
that required for power generation alone.

Nationwide estimates of land currently
covered by water to provide hydropower
are not available. However, it is probable
that at least ten million acres are so used.
Hydroelectric facilities currently account
for about 21 percent of the nation’s electric
generating capacity. Some believe that a
significant increase in hydroelectric capaci-
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ty will be undertaken in the years to come,
because this source of power is
renewable—and because it is pollution-free.
Recently, considerable interest has been ex-
pressed in small-scale hydroelectric projects
involving relatively small impoundments
(500 acres or less.)

In addition to existing sites, the
Department of Energy estimates that 500
such small dam sites could be developed by
1985.%4

Beyond the issues of land displacement
for hydroelectric power, there is the related
matter of competition for the water itself.
The U.S. Water Resources Council projects
that water use for energy purposes could
quadruple by the year 2000—from 3.8
billion gallons per day in 1975 to 16 billion
gallons per day in the year 2000.9

The possible adverse consequences of
this increase in energy-related water use
upon agriculture, which currently accounts
for more than 80 percent of all water con-
sumed in the nation, has become a topic of
considerable concern, especially in the
semi-arid West.

The Department of Energy’s en-
vironmental assessment of the National
Energy Plan II identifies five western
regions of the country which may en-
counter water shortages in the future due to
agricultural, energy and industrial
demands. While no acreage impact can be
predicted, the report does note that ‘‘ob-
taining water supplies for new energy
facilities in (these) water-short regions
could involve availability and institutional
conflicts with other users. If such conflicts
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cannot be resolved satisfactorily, projec-
tions for development of certain energy
technologies and fuel resources may have to
be revised.””®

Secondary Impacts of
Energy Development:
Energy “Boomtowns.”

Energy development projects con-
ducted in rural areas can attract a sudden
influx of new population into the region.
This new population, with its requirements
for housing, services and facilties, has
already created growth problems in many
western areas. Considerable attention has
been paid to the social and economic conse-
quences of such ‘‘boomtown” conditions
for small towns and communities.
Although little analysis has been conducted
on the effects of ‘‘boomtowns’” on
agriculture, some effects almost certainly
will be unfavorable.

Damage to Crops from
Air Pollution

E vidence is steadily accruing that

air pollution is affecting crop production
and forest yields to some extent.®’
Although the damage nationwide is not yet
accurately known, considerable concern is
developing about possible increases in



sulfur oxide (SOX) levels that could accom-
pany greater utilization of coal as an energy
source—particularly if clean air standards
are relaxed to encourage the use of this
fuel.

A recently published Department of
Energy report estimates that sulfur dioxide
emissions from coal-fired utility boilers
could increase by 15 percent by 1990 even if
Federal Clean Air Act requirements were
properly implemented. The effects of con-
version to coal by other industries could be
much greater—an increase up to 149 per-
cent by 1990 over 1975 industrial
emissions.®® If less stringent emission re-
quirements are permitted, greater emissions
can be expected.

Long-range transport of air pollution,
with subsequent deposition in distant
areas—f{requently 1000 kilometers
away—has long been recognized to be a ma-
jor air pollution problem in Scandanavia,
where a significant amount of air pollution
from industrial centers in Continental
Europe falls out as highly acidic rainfall.
This acid rain is reported to have adversely
affected aquatic life and forest growth, and
has corroded building structures.

An increase in the acidity of rainfall
has been noted in several areas of the
United States. Initially detected in the Nor-
theast, the phenomenon has apparently
spread westward and southward,® so that it
now extends from Illinois eastward. In-
creased acidity may also occur in the
western United States as a consequence of
the expected construction of a large number
of coal-fired power plants in the coming

years.

Nationwide estimates of the economic
costs of air pollution in terms of damage to
vegetation and buildings range from several
hundred million dollars to $1.7 billion per
year. Such estimates are based on acute air
pollution episodes.

In this regard, a recent report by the
U.S. Environmental Protection Agency
notes that ‘‘dollar losses incurred from long
term, chronic, low level exposure of crops,
forests, and natural ecosystems to air
pollutants remain virtually unmeasured na-
tionwide.”’™ If crop yields are measurably
affected by such chronic, low level ex-
posure, however, the amount of land re-
quired to achieve a given level of
agricultural production may need to be in-
creased in the future. If the effect were, say,
at one percent of yield, annually, as some
suggest,”! this would be roughly equivalent
to the annual loss of production from 3.5
million acres of cropland.

Problems in
Measuring Effects

From the foregoing analysis, it is clear
that energy development could have signifi-
cant direct and indirect effects on the
agricultural land base. The direct ef-
fects—land diverted away from agriculture
to energy development—are not necessarily
the most important, even though they may
be the easiest to estimate. Thus, it would be
a mistake to simply aggregate statistics on
the land requirements of energy develop-
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ment as a means of estimating the impact
of this development on agriculture. Such an
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aggregation might very well overestimate
acreage yet underestimate the real impacts.



EH‘.‘ CONCLUSION: LAND AND ENERGY POLICY

Tﬁs report has endeavored to

show the potentially far-reaching implica-
tions that energy policy decisions could
have for the nation’s agricultural land base.
To recapitulate:

" eIn the future, a portion of our
energy needs may be met directly by grow-
ing “‘energy crops” on agricultural land.
While wuncertainties exist about the
economic feasibility of such biomass energy
approaches, literally tens of millions of
acres would have to be dedicated to this
form of energy production if biomass
energy were to make a major contribution
to the nation’s total energy budget.

e Other kinds of energy development
could also have significant effects on the
agricultural land base. Direct impacts
would stem from diversion of land to coal
mines, power plants, transmission lines,
synfuels facilities, and other kinds of
energy development. Indirect effects could
arise from intensified competition between
energy and agriculture for water, and from
possible adverse effects on crop yields from
energy-related air pollution.

e The consequences of secondary
growth and development which may be
stimulated by energy projects conducted in
rural areas must also be considered.

The implications of these three
categories of energy activities for
agricultural land have not been intensively
studied by energy planners. But they could
be of far-reaching importance not only to
agriculture, but also to energy policy itself.

Biomass energy production, by in-
creasing the demand for food, feed and
fiber products, could result in greater
utilization of the existing land base. This
could have either positive or negative con-
sequences for the agricultural land
base—most likely some combination of the
two.

Greater demand for productive land
could make it easier for agriculture to com-
pete with non-agricultural uses of land.
Moreover, small-scale alcohol fuels pro-
duction facilities—either on-farm or at the
community level—could help farmers meet
some portion of their liquid fuel needs
directly by, in effect, growing their own
fuel supply.

Potentially negative effects include
greater soil degradation problems—a pro-
blem that could become acute if poor
quality land is brought into production to
meet the increased demand for feedstocks,
or if unacceptably high levels of crop
residue removal occurs. Using agricultural
commodities for fuel use also raises fun-
damental questions about priorities bet-
ween use of agricultural land to meet food

production objectives, or for energy
purposes.
At present levels of production,

alcohol fuels do not have much effect on
agricultural land one way or the other. But
policies to encourage rapid expansion of
the alcohol fuels industry have already been
adopted. While research on the potential
effects of alcohol fuels production on
agriculture is increasing rapidly, there is a
danger that a major alcohol fuels industry
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will be established before the full ramifica-
tions of that industry for agriculture are
understood.

More traditional forms of energy
development are being proposed without
much consideration of their direct or in-
direct effects on agricultural land. This may
lead to conflicts over the use of land that
could be avoided with more careful plann-
ing of energy projects. It also could be,
from an energy perspective, somewhat self-
defeating, since the integrity of the
agricultural land base and its productive
capacity is of considerable importance to
U.S. energy policy.

Agricultural exports are a significant
offsetting factor in ameliorating current
trade deficits that have arisen largely
because of our dependency on high-priced
crude oil imports. And, the availability of
enough high quality agricultural land to
meet traditional demands plus the demands
that could be exerted by an alcohol fuels in-
dustry is in itself a concern of importance
for energy policy.

Yet, efforts to protect agricultural land
and efforts to facilitate traditional forms of
energy development may be on a collision
course.

Momentum appears to be mounting at
all levels of government to protect high
quality agricultural land.”” However, severe
energy problems have led to concern that
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environmental and other regulatory re-
quirements could delay or block energy
projects considered by their sponsors to be
of critical national importance. Various
legislative proposals are now before Con-
gress to expedite, and in some cases
pre-empt, existing federal, state and local
agency review and approval procedures for
energy projects held to be critically
needed.” Moreover, as has been noted, the
Senate has recently passed legislation delay-
ing certain aspects of implementation of the
Surface Mining Control and Reclamation
Act.™ Opponents of this legislation argued
that the bill would adversely affect the
prime lands provision of the Act—an asser-
tion rejected by the bill’s supporters.

Levitably, trade-offs between
energy development and agricultural land
protection objectives will occur when the
two come into conflict.

In any search for solutions to this food
and energy trade-off dilemma, it must be
recognized that the setting is anything but
static. Development pressures in rural
areas, the crucial role of agricultural com-
modities to the U.S. balance of trade, and a
rapidly evolving energy technology make
the energy-farmland interrelationship a
slippery policy conundrum.
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