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SENATE JOINT RESOLUTION 24
(March 3, 1973)

A JOINT RESOLUTION OF THE SENATE AND THE HOUSE OF REPRESENTATIVES OF THE STATE
OF MONTANA DIRECTING THE ENVIRONMENTAL QUALITY COUNCIL TO UNDERTAKE A STUDY, -
MAKE RECOMMENDATIONS AND PROPOSE LEGISLATION CONCERNING THE DEVELOPMENT AND
IMPLEMENTATION OF A STATE ENERGY POLICY AS IT RELATES TO A DEVELOPING NATIONAL
ENERGY POLICY AND REQUESTING THE GOVERNOR TO DIRECT THE COAL TASK FORCE TO WORK
WITH AND ADVISE THE ENVIRONMENTAL QUALITY COUNCIL.

WHEREAS, the legislative assembly recognizes a need for a state energy
policy to contribute and respond to a federal energy policy, and

WHEREAS, a study of this need should carefully separate nationwide problems
from those that are matters for action at the state level, and

WHEREAS, there is a need to consider the full range of possible energy
sources, optimal efficiency, conservation of use, and administration and
regulation of the energy industry, and

WHEREAS, the environmental quality council has received a private grant
to make such a study as is described above, which is to relate to an ongoing
national energy policy study financed and conducted by the source of the private:
grant, and '

WHEREAS, section 69-6514 (f), R.C.M. 1947, makes it the duty of the executive
director and staff of the envirommental quality council to make and furnish such
studies, reports thereon and recommendations with respect to matters of policy
and legislation as the legislative assembly requests, and

WHEREAS, the governor, acting on the recommendation of the environmental
guality council, created on August 2, 1972, an interagency task force on coal
development to coordinate comprehensive planning incorporating consideration cof
the social, economic and environmental well-being of Montana people in present
and future generations.

NOW, THEREFORE, BE IT RESOLVED BY THE SENATE AND THE HOUSE OF REPRESENTATIVES OF
THE STATE OF MONTANA:

That the environmental quality council is hereby directed to undertake a
thorough study, prepare a report, make recommendations and propose legislation
concerning the development and implementation of a state energy policy as it
relates to a developing national energy policy.

BE IT FURTHER RESOLVED, that the governor is requested to direct the coal
task force to work with and advise the environmental quality council in con-
ducting a state energy policy study.

BE IT FURTHER RESOLVED, that the avowed purpose of this resolution is to
obtain a comprehensive energy policy, together with recommendations for necessary
supply of energy in a manner consonant with the preservation of environmental
values and the prudent use of the state's air, land, water and energy resources.

BE IT FURTHER RESOLVED, that copies of this resolution be delivered to the
Honorable Thomas L. Judge, Governor of the State of Montana; to the Honorable
Mike Mansfield and Lee Metcalf, United States Senators from the State of Montana,
the Honorable John Melcher and Richard Shoup, Congressmen from the State of
Montana and to the Honorable Rogers Morton, Secretary of Interior of the United

States, to the presidential Counsellor for natural resources and to the Montana
coal task force.
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PREFACE

The Environmental Quality Council's Montana Energngo1icyﬁStudy is
designed to provide data and policy recommendations to assist Montana 1eg—
islators in deve]op1ng a state energy po11cy In this sense the Montana

Energy Po11cy Study,1s an energy data handbook it presents 1nformation on

the current energy s1tuat1on from a national as well as a state perspect1ve
and closely examines the assumpt1ons beh1nd past trends and future proaect1ons
This information was used to out]ine some po11cy opt1ons that wou]d insure the
state's energy supply future and at the same time, promote 1ong ~term economic
stability and maintain environmental qua11ty |
The f1rst three parts of the study trace the causes of the cr1s1s, examine
current energy supp]y and “demand data, ana]yze the major studies 1nvest1gat1ng
the prob1em and suggest some dec1s1ons Montanans ought to consider. Part I
prov1des a basic overv1ew from both a national and state perspect1ve of the J
-energy prob]em from a fue]s resource standpo1nt In this part data on petro-
leum, natural gas, electricity, coal, and uranium are presented and assessed.
Part 11 concentrates on our energy futures. Here, the projections and policy
scenarios outlines by the Federal Energy Administration's Project Independence
and the Ford Foundation's Energy Po]icy}Project are summarized and eompared.
A major section analyzes Montana's energy outlook and presents important infor-
mation on uranium mining and m1111ng; strip mining, coal liquefaction, energyv
conversion, energy transportation, and water resources. Part III examines
alternative energy sources. In addition to analyzing the federal energy.research
and development (R&D) budqet this part summarizes current deveiopments in the
areas of so1ar energy, photosynthes1s, wind power, and geothermal sources.

Readers of the Montana Energy Po]1cy Study shou]d be caut1oned aga1nst
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dismissing the material in the appendixes. Appendix A on rate restructuring
and Appendix C on the net energy concept present important new material that
has important policy implications. Official summaries of the Project Indepen-
dence final report and the Ford Foundation's Energy Policy Project final rehort
are reprinted in Appendix F and Appendix G. A review.of Montana state agency
energy-related programs is contained in Appendix D. A convenient summary of
Montana state laws relating to energy is the subject of Appendix E.

The material presented in Parts I, II, and III ﬁas been reviewed for both
accuracy and adequacy. As such it constitutes an energy data source book,
designed to assist legislators and citizens as they make the decisions that

will determine Montana's energy future. However, the Introduction to the

Montana Energy Policy Study presents the EQC staff's energy policy options for
Montana. Based on premiseé contained in the Montana Environmental Policy Act,
these recommendations are offered to stimulate discussion of how Moﬁtana'can
manage its own future in terms of the types:and rates of growth associated with
dijfferent kinds of future energy development.

The major finding of the study is that Montané must take certain steps
immediately in order to protect its long-range agricultural base, its economic
stability, and its environmental quality. Without these measures, the state's
future will be determined by the federal government and eﬁergy conglomerates
whose actions are based oh expedience and may no* coincide with what is best for
the state of “ontana.

In 1973, Montana produced over 12 percent of the nation's wheat, half of
which was exported to other nations. Vith water as a critical Timiting factor,
~a trade-off between agricultural production and energy production will be made.
Can the nation afford to sacrifice the p]anned addition of over 150,000 acres

of new irrigated Tand by.1985, needed to meet the food crisis, in order to help



meet the energy crisis? Which is more important: to provide substantial
amounts of food to the nation and the world or to provide the nation with only a

small percent of its coal?
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INTRODUCTION AND SHGGESTED POLICY

The "energy crisis” did not suddenly begin on October 17, 1973, when the
Arab nations declared their 0il export embargo. Nor did the "energy crisis" end
when the embargo was lifted. The majof explanation for the crisis is a single
one: domestic energy consumption exceeds energy production. Because of its very
Tow price in relation to other goods and services, domestic energy has been
consumed rapidly.

A combination of conflicting policies 1ies at the core of the nation's
current energy difficulties. Inconsistent and sometimes contradictory government
policies compound the problem. Perhaps the clearest summary of the present energy
problem is contained in the preliminary summary of the Ford Foundation's Energy
Policy Project:*

On the consumption side:

(a) Rate structures for natural gas and electricity promote more
consumption by offering ]argefvo]ume users a significantly lower price per
BTU than small users. |

| (b) Promotional advertising encourages the use of energy-consuming
goods such as autos, air conditioners, home appliances, electric heating
systems, color televisions, and petrochemical products (such as plastics,
which require large amounts of energy to manufacture).

(c) Construction of the 1nterstate highway system with the billions of
dollars from the Highway Trust Fund brought a rapid increase in inter-city,
high-speed auto travel.

(d) Subsidies to truck and air transporation draw freight away from
rail transport. Public expenditures for roads and airports plus military
development of what becomevcommerc1a1 aircraft, are among these subsidies.

*Ford Foundation Energy Policy Project, Exploring Energy Choices: A Preliminary
Report. (Washington, D.C. Ford Foundation Energy Policy Project, 1974}, pp. 8-9.
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(e) Passenger air fares dropped in comparison with bus and rail
fares, and stimulated air traffic. While air fares increased 8 percent
between 1950 and 1970, bus and rail fares increased 90 percent and 47
percent respectively.

(f) Investment tax incentives and steadily rising wage rates
encourage industry to expand with energy-intensive capital equipment.

(g) The growth of suburbia, encouraged by federal income tax breaks
and federally guaranteed loans for homeowners, has resulted in the soaring
use of gasoline for commuting and other energy for the sjngle-family
homes that were built.

However, concurrent with all this, the policies of the federal government have
operated to hold back energy production:

(a) The foreign tax credit, which permits il companies to éubtract
the payments to host governments from their U.S. income taxes, became
a greater incentive to 0i1 production abroad--kather than at home--during
the 1950s and 1960s. Ironically, while the impart quota system was trying
to boost domestic oil production, the foreign tax credit was effectively
stimulating oil production abroad by U.S. o0il companies.

(b) FPC regulation of natural gas prices and reductions in the oil
and gas depletion allowances in 1969 from 27 1/2 percent to 22 percent
were viewed by industry and others as a deterrent to development.

(c) Price controls imposed in 1971 on fuels (as well as on other
goods and services) distorted normal marketplace actions to balance supply
and demand.

(d) Offshore 011 and gas lease sales were virtuallyhalted after
1969 for a year and a half.

(e) The Coal Mine Health and Safety Act of 1969 resulted in Tower

productivity in underground coal mines.
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(f) The National Env1ronmenta1 Po11cy Act of 1969, requ1r1ng

deta11ed environmental impact assessments of major federa] prOJects, caused

delays in the Trans-Alaska Pipeline, offshore 1ease sa]es, and nuc]ear

power plants, wh11e government agenc1es 1earned to comp]y adequately w1th'

its requirements. - N | R

(g) The Clean Air Act of 1970 caused 1ndustr1a1 and power p]ant o

operators to turn away from coa] to natural gas and 0il to meet the suifur

oxide emission standards as we11 as automob11e manufacturers to bu11d cars with

reduced fuel economy to meet emission requ1rements |

It must be emphasized that those po11c1es that acted tob11m1t energy product1on
were valid from a soc1a1, economic, and env1ronmenta1 perspect1ve W1thout
them, both 1nf1at1on and env1ronmenta1 deter1orat1on wou1d have been acce]erated
The root cause of the present crisis 11es less 1n 11m1ted product1on than in a
set of m1sd1rected po11c1es, that»fostered over-consumpt1on of energy.

The Arab oil embargo focused attention on“America's energy prob1ems |
A number of stud1es of the energy crisis have been comp1eted each recommend1ng
different po]1cy options des1gned to he]p the nat1on determ1ne what it wants its
energy future to be. The Ford Foundation's Energy Policy Project and the |
Department of Interior's Project Independence have made_carefu1 assessments of
the impacts associated with different energy policies, taking the economy and
the environment into account.

The most exhaust1ve analysis of the energy problem was conducted by the
Ford Foundation's Energy Po11cy ProJect over a two-and-a- ha]f year per1od at ab

cost of $4 million*. Ford proaects three energy futures, each with different
mix of energy conservat1on and supp]y opt1ons rhe H1stor1ca1 Growth scenario
projects a future much 11ke the past, in which po11c1es wou]d be enacted to
maintain a high rate of growth in-energy consumption. -Thisvoption would require

*Ford Foundation Energy Policy Project, A Time To Choose: America's Energy Future.
(Cambridge, Mass.: Ballinger Publishing Company, 1974).
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maximum domestic energy production and dependence on o0il imports. The second
energy future is the Technical Fix alternative, in which energy consumptipn is
decreased by increasing the efficiency of energy use. Such policies would

allow the nation to maintain all the services which energy currently provides
while decreasing the total amount consumed. This‘option allows fhe’nation to

be more selective in choosing energy supply options. The third scenario is called
Zero Energy Growth and would requiré policies to match long-range energy growth
with population increases. According to-the Ford ana]ysié, the adoption of such

a policy would not reduce employment Qr cause serious economic dislocations.

(Appendix G contains a full summary of the Ford Foundation's Energy Policy Project.)

The Federal Energy Administration's Project Independence Report* took a
different approach. It began with a businéss—as-usua] scenario which served as
the base from which policy options designed to achieve energy independence were
analyzed. From this, Project Independence explored three}options fbr achieving
zero 01l imports: accelerated supply, conservation, and emergency programs.
Accelerated supply requires the maximum amounf of growth for eéch of the conventional
fuel sources (oi]? gas, coal, nuclear) as well as production of synthetic fuel
supplies from coal and shale. The adoption of such a policy would produce
acute shortages of capital, labor, and materials to say nothing of water resource
depletion and high population and environmental impacts in those areas subject
to development.

The FEA's conservation option was less extensively deve1oped‘than the. similar
scenario produced by Ford's Energy Policy Project. .Project Independence concluded
thét neither accelerated supply or conservation alone could achieve zero oil imports
by 1985. Some combination of the two would be required. The emergency program
contained methods to mitigate the effects of a short-term 0il embargo. This

*Federal Energy Administration, Project Independence Report. (Washington, D.C.:
Government Printing Office, November, 1974).
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would require expanded 0il storage facilities and emergency conservation measures.

(A summary of the Project Independence Report is presented in Appendix F.)

In his State of the Union address on January 16, 1975, President Ford

offered his program for securing national indpendence from all foreign fuels

by 1985.
1.

The President's program asked the country to:

Reduce o0il imports by one million barre]s per day by the end of 1975,
to be further reduced by two million barrels per day by the end of 1977
with total independence by 1985.

"Develop our energy technology and resources so the United States has
the ability to supply a significant share of the energy needs of the

free world by the end of the century."

Translated into actual plans, this means that the following have to be constructed

by 1985, according to President Ford:

1.
2.

6.

200 major nuclear power plants

250 major new coal mines

150 major coal fired power plants
30 major new oil refineries

20 major new synthetic fuel plants

the drilling of many thousands of new oil wells

Such a program, if enacted, will demand much from Montana. In the absence

of a declared state energy policy and programs designed to implement that policy,

Montana can expect to have by 1985:

--a uranium enrichment plant to process fuel for a portion of the 200 new

nuclear plants, with a 2,400-megawatt electrical plant to energize it.

--accelerated development of synthetic fuels plants, requiring more water

than is available in the Yellowstone River Basin, if irrigated agriculture is

allowed to grow as planned.
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--Montana coal mines to be producing approximately 100 million tons of
coal per year, or more than six times 1974 record high production. This Tevel
of accelerated development would bte necessary under the President's program in
spite of the fact that:

1. réc]amation in Montana is not yet proven.

2. extensive damming of the free-flowing Yellowstone River, including

Allenspur-type dams, would be required.

3. eastern Montana would become heavily industrialized.

4,  the clean air and water of eastern Yontana would be sacrificed.

President Ford outlined a specific program for achieving energy self-sufficiency
by 1985. The legislative proposals sent to Congress already have met considerable
resistahce. The President and Congress do not see eye to eye on a number of key
~issues: the overall effect of the proposals on inflation, the oil import tax,b
the advisability of domestic gas rationing. According to many observers, it
will be some months before the federal government decides upcn a comprehensive
energy policy for the nation,

This should not be internreted to mean that Montana has a breathing spell
to decide whether or how to respond to the emerging federal energy program.
Montana cannot afford to wait. If Montana makes decisions now to determine its
energy future, the federal government must respond explicitly to those decisions
when deciding its own course of action. In the absence of a deliberate,
coherent, and clear Montana energy policy, the federal government is likely to
ignore Montana's desires in designing and implementing a national energy policy.
Perhaps the greatest advantage of bold action now is that it would allow
state government to attempt to define the optimum balance hetween the various and
varied social, ecanomic, and environmental goals for Montana. Without such action
these decisions will be left to the federal government anc the energy conglomerates,
whose choices may not be in the best interests of the state and 1ts citizens.
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Montana already has an energy policy, although it is in a disjointed and

contradictory, piecemeal form. Montana energy policies still encourage over-

consumption. Production laws place a premium on efficiency in energy extraction

and proper regulation. The Montana consumption po1ic1e§'are:

a.

a promotional pricing system (b]ock rate structure) for residentiaT

and commerical electricity and gas customers which encourages 1argei_l
consumption. :
lTower overall cost for large industrial customers for gas and electricity.
Also the overall pr1ce for natural gas, wh1ch is in short supp]y, is

Tower than for coal wh1ch is re1at1ve1y p1ent1fu1

Timited conservat1on po11c1es such as the 55 mile per hour h1ghway

speed ]1m1t that has weak pena1t1es

The policies and Taws govern1ng the energy produc1ng 1ndustry of Montana .

are much broader and in some cases _represent the most far- s1ghted 1eg1s]at1on 1n

the nation.

a.

These po] iciestare:

Rec]anat1on Taws--applying to coa] and uran1um m1n1ng and dr1]11ng

for o1l and gas--which empha51;e_return of 1and_to productive use

without inhibiting production. (Strjp Mine SitjngkAct,VStrip Miningland
Reclamation Act, 011 and Gas Conservation Board. ) | o
Discouragement of waste of energy 1n production, for o11 gas, and coa1.
(0i1 and Gas Conservat1on Board and the Coa] Conservat1on Act.)

Siting of utilities on the bas1s of oub11c need and environmental
compatibility. Prov1des for one- stop approval for ut111t1es and

shortens delays in application and filing for air, ,water pollution

and other permits necessary to construct utility facilites. The siting

~Taw allows a facility to be judged in total, rather than in disjointed

parts.

*A summary. of the energy related 1aws‘offMontana{cénfbédfound"1n:Append1x‘E.
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Since the 1974 legislative session there have teen further policy
declarations from the executive branch. Governor Thomas L. Judge has ?eSbOnded
to a number of federal energy policy initiatives, including the Department
of Interior's proposed Federal Coal Leasing Policy and the Federal Energy
Administration's Project Independence. The Governor's reactions are summarized

below.

Preliminary Position Statement, Federal Coal Leasing, April 1974

The Montana Energy Advisory Cdunci], in response toithe federal coal
leasing program, prepared a pre]iminary positionlétatement. In this statement,
the governor stated the policy that Montana wou]d aqkee to furthef federal coal
leasing in the next five years only "if its combUstion'or conversion will take
place near the nation's high energy demand .aneds,.iI "This position,":he said,
"can be modified on]y if it can be clearly shown that mine-mouth industrializafion
is necessary fo meet state needs." Governor Arthur A. Link of Morth Dakota
followed Montana's po]iey lead and adopted a final position "consistent with
Montana's Preliminary Statement of Position." Governor Judge toured Montana to
receive a citizen response on the preliminary position»néper. He reported that
the response was highly favorable.

On the Project Independence Report, Governor Judge in a January 17, 1975

letter to Frank Zarb, administrator of Federal Eneray Administration, outlined
Montana's objections to President Ford's enerqy policy proposals. The governor
made the following recomendation:

The State of !Montana recommends that the Administration and Congress
consider more than one energy future in deriving a nation energy policy,
particularly since the economic, social, environmental and technological
results of that policy will be of great significance and long duration.

Rather than committing the Mation to 200 major nuclear power plants,
250 major new coal mines, 150 major coal-fired power plants, 30 major
new oil refineries, 20 major new synthetic fuel plants and the drilling
of many thousands of new 011 wells in the next ten years, the leaders
of this Nation must consider a more balanced national approach.
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Especially in the arid West, where impacts of massive energy
industrialization are 1little knownand greatly feared, development
of new facilities should proceed slowly until consequences are
better understood.

Every dollar spent in developing new fossil fuel sources and
conversion or refining facilities should be matched by equal . - .
expenditures for conserving a 1limited fossil fuel base.

. Increased efficiency of energy conversion technology must be:
stressed as much as construct1on of new facilities which waste
more of the "“energy in." Means of actually cutting-back on .. -
energy use in the industrial sector, transportation and homes
are equally important as constructing hundreds of new facilities.

Finally, if we are to resolve our energy crisis, the Nation must ;. -
embark upon a comprehensive program of energy conservation. This
«.program must critically examine many aspects of our. current way of
1ife and, very likely, must suggest some drastic changes in it.
To do otherwise, we feel, is to repeat.the mistakes of the past.
- .Governor Judge summarized his coal policies in a statement to Russell Train,

Environmental Protection Agency administrator. Judge said:

Montana has a long and proud legislative record of. protecting its -

environment, and we will continue to protect our environment and

our people. -As long as we can share our mineral resources without

undue cost to other.values in the state, we will do so. But we do

not intend to be sitting on spoils piles watching wasted rivers = =

flow across farms and ranches destroyed for the sake of the nat1on S

energy appetite. Farming, ranching, and outdoor recreation are

economic mainstays of this state. Fhey will be protected *

Existing state energy po11cy is 1nadequate to assure Montana 3 future '
economic stability, agr1cu1tura1 growth and env1ronmenta1 qua11ty To make
the state s policies suff1c1ent to protect Montana s interests, act1on in two
genera1 areas is required. F1rst present subsidies wh1ch encourage 1neff1c1ent
use of energy must be e11m1nated Concurrent w1th th1s act1on, the state shou]d
encourage the energy conservat1on efforts of res1dent1a1, commerc1a1, and 1ndustr1a1
consumers so that energy demand is decreased even as serv1ces prov1ded by energy
are maintained. Second, the state must enact po]1c1es to gu1de future energy

deve]opment and prov1de reasonab]e 11m1ts on energy conversion fac111t1es

*Reported in EPA-LOG, 1974, a newsletter of the Env1ronmenta1 Protect1on Agency,
Denver, Colorado., (Special Edition, July 1974). : .
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Recommendations for Federal Energy Policy

The state should assist the federal government in arriving at a reasonable
national energy policy. The state should not be asked to suffer the negative
impacts of massive energy development without simu]taneous implementation of a
comprehensive national conservation program. With such a program the state can
be assured that its sacrifices are made to supp1y national energy needs rather
than energy demands. Demand and need are not synonymous; through increased
efficiency the nation cén have the same energy services at redﬁced energy cost.

Here is an outline suggesting a worthwiiile federal energy policy:

A. The nation, at a minimum, should adopt a goal of achieving an average
energy growth rate of 2 percent per year through the year 2000v(This is the
Ford Foundation's Technical Fix Scerario). This policy option wouldf

1. Result in Tower per unit prices for eﬁergy tﬁan wou]dvsome dthef

policy options. | | |

2. Retain and expand the individual services provided by energy whiTe

decreasing growth in aggregate‘energy demand.

3. Retain and expand economic 5tabi1ity and employment.

4. Provide greater flexibility in energy supply than other policy options.

5.  Allow maintenance of environmental quality standards.

B. The goal of 2 bercent annual energy growth could be reached by enacting

such measures as:

1. Mandatory and gradually 1ncrea$1ng standards for automobile fuel
economy. |

2. Incentives for efficient heating and cooling of buildings.

3. Revision of regulatory and tax structures to eliminate promotional

energy rates and subsidies.

4.

Direct government action to: a.) shift more energy research and

development funds to conservationand technology, and promete the purchase of
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goods and seryices representing the most advanced energy saving

technologies."

‘Upon enactment of such a conservation policy, Montana should accept Tocation
of necessary energy facilities in-state, if certain criteria are met. The
criteria would recognize that state government, because of its close relationship
to the people, can more effectively guide the siting bf energy facilities and
mitigate their negative effects than the federal government.

C. The federal government should adopt the following criteria to assist.
it in deciding upon future energy supply options.

1. A1l regions of the nation shall bear the burden of supplying energy

in proportion to their demand for that energy.

2. Federal regulation and legislation for supplying the nation's energy

needs shall incorporate state energy policies.

3. States shall be integrally involved in all phases of federal energy

planning within their respective borders.

4, States could control the siting of energy facilities within their

borders.

5.  Such proposals must result in the most favorable net energy delivery.

(Montana coal burned in I11inois is less energy efficient than burning

West Virginia underground or surface mined coal in I11inois.)

6. State air and w&ter environmental quality standards shall be met.

7. The federal government shall provide funds to mitigate adverse

environmenta1, social and economic impacts resulting from energy development.

8.  Surface mining of minerals (uranium, coal) must take place only in

areas where reclamation is proven.

9. Water availability for agricultural growth must not be limited by

premature water appropriations for industrial uses. Agriculture should

be given highest priority for future water appropriations.
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Montana has specific energy problems upon which state government must act.
The Environmental Quality Council presents the following policy considerations
and potential options for discussion leading toward resolution of the state's

energy problems.

ENERGY POLICY CONSIDERATIONS ANN POTENTIAL OPTIQNS*

ENERGY NEMAND--Electricity

Findings of Fact:
1. The existing pricing structure of electricity established by ‘'the
Montana Public Service Commission gives a per unit of energy price
discount to large users. This is a promotional pricing system that
encourages consumption of electricity (pp. 59-60).

Suggested Policy:
The Public Service Commission should adopt a pricing structure that
would encourage efficient allocation of Montana's Timited resources
and conserve energy. The pricing .structure should reflect the full
cosf to society of producing each additional unit of energy (that is,
the marginal cost}, and should be phased in over a period of time.

Suggested Policy Implementation:
Temporary chénges as follows should be made while certain studies are
being conducted (see Appendix A, p. 190).
a. The existing cdeclining block rate structure should be altered
by increasing charges for "tail end" blocks, representing large users.
b.  Rates for seasonal peak load period (winter) should be increased
relative to seasonal non-peak periods. Certain studies are necessary
tc implement the marginal cost pricing structure suggested under Policy.
The studies are as follows:

*Page numbers following findings of fact refer to supporting material in the
body of the Montana Energy Policy Study.
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a. Determine the customer service cost, demand cost (cost of
additional geﬁerating capacity) and energy cost--all components of marginal
cost--for each class of electricity consumer during peak and non-peak
periods.
b. Begin testing to determine feasibility of time-of-day metering systems
for all classes of customers (residential, commercial, and industrial).
c. Determine elasticities of demand (response to price changes) for:
each customer c]ass‘for peak and non-peak periods.
Based on the findings of studies, the Public. Service Commission could enact
a rate structure which would conserve energy and ensure future energy. supplies.
ENERGY DEMAND--Natural Gas
Findings of Fact:
1. - Montana natural gas supplies are-being and will be strained:by the
reduction and'eQentua1 cutoff of imports from Canadé (p. 30).
2. The existing nnatural gas pricing system, based on declining blocks
similar to those used in electricity pricing, reduces-per unit cost to
large consumers and encourages consumption (pp. 31-32).
3. Interruptible gas contracts (in which supplies can .be cut off during
times of short supply) makes industry most vulnerable to shutdown in the
event of natural gas shortages (pp. 23-34).
Suggested Policy:
. The Public Service Commission should adopt a pricing structure which will
encourage efficient allocation of Montana's Timited natural gas supplies.
Avenues should be explored to encourage -the shift by large consumers to

other fuel sources (coal, for example).
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Suggested Policy Implementation:
a. The existing declining block rate structure should be altered
by increasing charges for "tail end" blocks, representing large users.
b. Studies should begin to determine the economic and techno]ogi¢a1
feasibility of converting large natural gas users to the uSe of other’'fuels.
c. The price of natural gas should bte allowed.to rise to a level equal
to the marginal cost (cost per unit supplied) 6f providing it under a
derequlated production system.

ENERGY DEMAND--Conservation Assistance

Suggested Policy:
Because energy supplies will decrease, it is in the best long-term
interests of Montana to encourage energy conservation by consumers. It is
also- in the interest of the state to help Montana industry overcome or
avoid periods of short supply. Hence incentives are necessary to -encourage
residential and industrial consumers to conserve energy and to encourage
industry to switch to more plentiful energy supplies, such as coal.

Suggested Policy Implementation:
a. Low interest loans should be made avai]ab1é to home and apartment
owners to encourage installation of insulation, storm windows and other
energy saving equipment. The conservation assistance should be limited to
loans of (say) $500»per housing unit over a two-year period. Money for the
program could come from state investments funds, some of which are now being
invested out of state. The perhaps slight loss of interest revenue could
be discounted by increased revenue from income taxes on contractors and
suppliers of energy conservaticn equipment. The loans could be administered
through commerical banks and loan institutions which would be doing a

public service, recouping costs through loan service charges, and possibly
deriving increased business.
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b.  Accelerated tax depreciation should be allowed for industrial and
commerical consumers who install energy conservation equipment. This

- would allow the depreciation of property in less time and allow greater

- tax benefits initially--and more cash in hand--yet insure payment of the
tax after the time of depreciation.
c. Industrial consumers switching to coal or electricity from natural
gas could be allowed to sell bonds on the tax-free municipal bond market,
as they-are now allowed to do for installation of pollution control devices.'
Switching from gas to coal also would involve the‘need for pollution control
technology so the bonds could te scld together. There also should be a

definite time period to encourage rapid action.

ENERGY DEMAND--Petroieum
Findings of Fact:
1. The greatest portion of the growth in petroleum demand has been in the
7 transportation sector (p. 18).
‘2. The 55 m.p.h. conservation speed Timit, although it has weak penathes,
has encouraged conservation of fuel (pp. 20-21).
Suggested Policy: |
The state shouTd at least match the conservation program which the federal
‘government has enacted, one portion of which is the mandatory speed limit.
The state also should encourage other forms of petroleum conservation.
ENERGY PRODUCTION--Uranium Mining |
Findings of Fact:
1. Extensive uranium exploration is occurring in Montana. A]though most
of this exploration is still speculative, it is Tikely that in the future,

uranium mining will occur - here (pp. 75-78).
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2. State laws already provide for some regulation of the uranium mining
industry. However, under these laws, the regulations are inadequate or
have not been promulated specifically for uranium. Some forms of urarnium
mining, in particular solution mining where acid solutions are injected into
the deposit and then recovered along with uranium, is not covered at all even
though it could have very harmful effects on water quality and land
productivity (p. 82).

Suggested Policy:
The state should prepare to-regu1ate.the uranium industry in anticipation of
actual development because of the potential hazards of improperly regulated
urahium mining. Major reliance on present state law should occur in the
short term with preparations being made to draft legislation for proper
regulation of all forms of uranium mining by'mid—1977.

Suggestéd Palicy Implementation:
a. By resolution, the Tegislature should direct the relevant state agencies,
the Department of State lLands and the Department‘of Health and Envifonmenta]
Sciences (DHES), to draft or update rules or regulations concerning uranium
mining and milling to safeguard environmental quality and worker safety.
The resolution alse shculd direct the two departments, along with the EQC, to
jointly determine what new laws need to be enacted and what is required to
safeguard the state's interest. They should be directed to report to the
1977 Tegislative sessien with their findings,
b. Also by resolution, the Tegislature should directvthe.DHES to upgrade its
regulatory program so-the state can take over the Atomic Energy Commission's

regulatory functions in Montana.
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ENERGY PRODUCTION--Uranium Enrichment

Findings of Fact:
1. Location of a uranium enrichment plant in Montana already has been
proposed once, and another proposal, or application for-a permit under
the Utility Siting Act could come before 1980 (p. 83).
2. Uranium enrichment plans for Montana are primarily based upon the
state's plentiful coal réserves which cén potentially produce electricity
to power the enrichment process.{(p. 83).
3. Siting of a uranium enrichment plant is already regulated under the
Utility Siting Act although 'specific rules have not been promulgated (p. 84).

Suggested Policy:
The siting of an uranium enrichment plant could mean construction of
the largest coal conversion plant complex in the state. Due to 1t$‘1arge
impact, any such plant should be regulated by the Department of Natural
Resources and Conservation as any other coal conversion facility. If the
siting choice is the state's--which it may not be due to federal jurisdiction--
such a plant should be carefully investigated and if permitted, stringently
regulated.

Suggesfed Po1icy Implementation:
By resolution the legislature should direct the Department of Natural
Resources and Conservation to promulgate rules and regulations under
the Utilfty Siting Act concerning uranium enrichment facilities. Also,
the Department should be asked to report to the 1977 legislative session
what further legislation is needed to properly regulate uranium enrichment
facilities. The Department of Health and Environmental Sciences should
scrutinize its rules and requlations to determine whether the existing

‘authority and regulations are adequate.
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ENERGY PRODUCTION--Petroleum and Matural Gas

Findings of Fact:
1. Petroleum and natural gas supplies from Canada are expected to be cut
off in the 1980s (pp. 27 and 30).
2. Canadian natural gas accounts for much of what gas is consumed in Montana.
Canadian oil accounts for approximately one-third of the oil refined in the
state (p. 30).
3. 0i1 and gas production in Montana could offset decreases in 0il and gas
supplies caused by Canadian export reductions and cutoffs (pp. 22-23 and 34)b‘
4, Synthetic fuels plants could meet Montana needs for o0il and gas caused |
by Canadian export recuctions and cutoffs (p. 148).

Suggested Policy:
The state goverhment should attempt to insure future. oil and gas supplies
by encouraging the use of domestic energy sources. Incentives may be needed
to increase o1l and gas production, Federal action may have the needed
effect. As a last resort, the state could authorize the construction of
synthetic fuels plants for Montana needs.

Suggested Policy Implementation:
The legislature should ask the governdr to direct the Montana Energy Advisory
Council to evaluate the time table for Canadian gas and o0il export reduction
and cutoff. Methods of increasing gas and oil production then could be |
evaluated for efficacy in meeting in-state need. MEAC also could determine
whether synthetic fuéls plants will be needed to meet in-state demand for
natural gas, and for crude oil to supply refineries.

EMERGY PRODUCTION--Coal Mining

Findings of Fact:
1. Reclamation of Tand where coal has been strip mined has not been proven

in Montana (pp. 53-57).
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2. Projected coal production by 1980 is to exceed 40 million tons a

year based on present contracts even if no new mines are opened. If
President Ford's energy program (as stated in his 1975 State of the Union
message) is implemented, it would reach the accelerated development scenario

of the Project Independence Report projection of 60 million tons a year.

_ Even at 40 million tons production, 21 square miles of Montana would be
strip mined by 1980, without assurance of reclamation based on today's
techn61ogy (pp. 116-122).

3. Present reclamation laws are adequate to provide for reclamation if
they are stringently enforced (p. 57).

Suggested Policy:
Until reclamation is assured, the state should adopt a conservative coal
strip mining policy in its review of expansion plans of present mines. and
proposed opening of new mines.

Suggested Policy Implementation:
a.. The legislature should direct the Department of State Lands to deny new
mines under the Strip Mine Siting Act unless reclamation is certain. Also,
the department should not be allowed to approve expansion of existing mines
in areas where reclamation technology is untried or is failing to produce
reasonable results.
b. By resolution or by its appropriation process, the legislature should
encourage the Department of State Lands to undertake studies necessary to
properly enforce the strip mine reclamation laws. (For example, to determine
methods to quantify aesthetic significance so that as a criterion for judgment
of a mining application, arguments based on aesthetics can be solidly supported
in court.) Funding for these studies could be supplemented by federal or

private grants.
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ENERGY PRODUCTION--Coal Conversion

-~

Findings of Fact:
1. Montana coal is needed to make up a low-sulfur coal deficit that
Project Independenée prajects will exist until 1985 (pp. 123-124).
2. Mine site conversion of coal into electricity requires more energy and
is more expensive to consumers than load center conversion (involving the
argument of rail versus transmission line transportation of enerqgy) {pp. 142-144).
3. Mine site conversion of coal into synthetic gas and 0i1 fequires
approximately the same cost and energy as load center conversion but in
a slurry pipeline less water is used (involving the argUment of slurry
pipeline and gasification versus gasification and gas pipeline Systems) (pp.
144-146). |
4. Projections for energy convérsion plant cbnstruction in Mantana indi¢ate
that there will be a severe conflict with water allacation plans in the |
Yellowstone Basin if irrigated agricu1tufe,expands at‘pTanned ratgs, If
President Ford's energy program is implemented, there will ke a shortage of
water by 1985 (assuming short-term growth in 1Fr1@ation in the basin) even
if extensive damming and aqueduct systems are undertaken (pp. 132-139).
5. Slurry pipeline transportation svstems are the most energy efficient
and least expensive methods available for transportation of coal to Qutfof—
state markets. Slurry pipeline transportation of coal would not require
damming of the Yellowstone River. MNor would it interfere with planned growth
of irrigated agriculture through 1985 (p. 147).
6. Slurry pipelines are not allowed under the Water Use Act for water
allocations nor is the power of condemnation for rights of way available

to slurry pipeline companies {(p. 147).
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7. The building of conversion plants in rural areas will cause severe
strains on local social, health, business, and governmental systems. The E
construction phase entails a high growth period followed by a decline
after construction is completed, all of which complicates planning and
provision for private and public services (pp. 69-73 and 149-151).
8. Coal conversion plants located in eastern Montana would require that
. the present pristine éir quality be significantly degraded (pp. 66-69).
Suggested Po]icy:
The state should preserve its land, air, water and human resources to
provide for growth in a sustained economy (over 30 years at 1east).‘ Load
center conversion of coal to electricity costs less to the consumer and
uses less énergy for electrical productioh than in-state conversion. Load
center conversion of coal to synthetic fuels does not cost significantly
more or use significantly more energy than conversion in-state. Hence the
state should allow in-state conversion of coal only for significant in-state
energy demands--when the end‘product is for Montana residential, commercial
and industrial use. Because coé1 is needed until 1985 to make up an immediate
low-sulfur coal shortage and because high-sulfur coal will be suitable for
conversion to clean synthetic fuels later, Montana coal should be exported
as much as possible for electrical generation, which requires low-sulfur
fuel to meet air quality standards.
Suggested Policy Implementation:
a. The Utility Siting Act should be amended to allow coal conversion plants
in Montana only when the end product will be used primarily to meet Montana
energy demand. |
b. The Montana Water Use Act should be amended to include slurry pipeline
transportatior of coal as one of the beneficial uses of water under the

act. Slurry pipelines should be regulated under the Utility Siting Act.
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If state government were to enact the policies outlined in the Montana

Energy Policy Study, or take similar actions, Montana would be oﬁ its way
toward a comprehensive energy policy. However, it should be obvious that
continual updating and further action will be needed to respdnd to the
ever-changing energy picture. HMNeither these recommendations nor the study'
itself should be viewed as the end of Montana's evaluation and response to
the “energy crisis": rather, as the first attempt of its scope in Montana

history, it is a mere beginning.
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I. THE ENERGY SITUATION (1950-1974)

NATIONAL PERSPECTIVE

National energy consumption increased consistently from.the late 1950s
to 1973. The ahnua] rate .of growth in energy consumption increased at ever
greater rates in recéﬁt yéars of the pericd. From 1947 to 1973 energy demand
grew at an average of 3.2 percent per year. Between 1965 and 1970 this annual
rate of growth increased to 4.8 percent, rising again between 1972 and 1973 to
a 4.9 perﬁent average annual rate of growth (1,III-2)% Figure 1 on p.2 shows
the gross consumption of energy from 1947 through 1973, with annual average
rates of growth given for selected years. Figure 1 on p.2 summarizes how total
energy demand has increased and also how this increase has acce]erated especially
since 1960.

The trend of increasing demand dfdxnot continue through 1974;' Some energy
indicators may serve to.111ustrate the general trend of demand changes. As part
of total energy demand, for example, demand for e]éctrjcjty from 1970 to 1973
grew at an average annual rate of 6.9 percent (2,3). Nétiéna1 e1éé£r1ca1 con-
sumption for the first nine monfhs of 1974 compared with the same period in 1973
shows a 1.3 percent decrease in demand (3,4)ﬂ; This is not only true for elec-
tricity, but also for petroleum, fof which demand dropped almost 5 percent comparéd
with 1973 (3,4). Natural gas consumption also dropped over the same period (3,4).

One of the greatest 1nfTuences on increased enerdy consumption has been the
general drop in price of energy relative to other goods. As the demand for energy
continually increased at an accelerating rate, the relative cost for this energy
continually decreased, also at an accelerating rate (4,80). Table 1 on p. 3
indicates*the ‘weighted :price of energy for each five year period from .1950. These

energy prices are weighted to account for changes in the cost of other gdods and

*References to‘Part5'¥, IT, and III begin on p. 175. 1In all cases, the first number
refers to the item being referred to; a second number, where indicated, refers to
the page number of the item being cited.
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consumer buying power (4,81). Prices for energy did rise slightly throughout

the 1960s and early 1970s; however, energy prices increased less than the price

of other goods and services, hence the drop in the weighted price of enefgy.
FIGURE I

National Energy Consumption, 1947 - 1973
(with average annual rates of growth for selected years)

Quadrillion

BTU's
70
s~ -
501~ . -
A0\ il
0
20-«4¥§w5¥44Average Annual Rates of-Growth—
o . 1947-1973 = 3.2% | L
S - ‘| 1 1965-1970 = 4.8% | '
10~ 0 ':1972'Jr73‘=4479%1; SRS
b :.:.._,:.‘.!‘,::..,
] ] | l ] | o
1950 1960 .. 19(0
R BERERERES RN

Source: U.S. Department of Interior, Northern Great Plains Resource Program.
Interim Report, Sept., 1974.




TABLE 1

National Energy Prices* - Weighted Value 1950 to June, 1973

(1960 = 100)
Year = 1950 - 1955 1960 1965 1970 June, 1973
Weighted '
Value 107.2 103.9 100.0 93.5 85.4 80.7

*Energy Prices weighted according to Consumer Price Index

Source: A U.S. Eneray Policy Primer. Edward J. Mitchell (1974).

FIGURE 2

National Energy Consumption Compared to Weighted Price
(for selected years)
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Sources: Exploring Energy Choices, Energy Policy Project of the Ford
Eoundgtion, and A U.S. Energy Policy Primer, Edward J. Mitchell
1974).

Energy prices increases significant]y in 1973. The rise in price was not
unique in the nation's economy but was a part of accelerating general price levels

(5.2). Increases in the price of fue]s,'however, especially petroleum, were much




greater than the average increase in the general price level (5,2). In some
areas of the nation, particufar]y the northeastern United States, prices rose
substantially due to regional dependence upon imported oil which was in short
supply. One characteristic of this price rise was the tendency for prices of
larger users to increase relatively more than those of smaller users (5,2).
Energy demand strongly reacts to price changes. If the price decreases,
as it has in the past, demand generally increases. Figure 2 on p.3 shows this
trend by comparing the increased consumption since 1950 and the decreasing price
over the same period of time. Recent studies show that as energy prices rise,.
demand decreases. The degree to which demand is affected by prites is estimated
by measures of price elasticity. Briefly, price elasticity can estimate how
much the sale of a product will be affected by prices. In this case, it is the
amount energy demand_wdu]d fall in relation to an increase in price. ‘Harvard
economist Dale Jorgenson estimates that in response to each 10 percent increase
in price, the long-term demand for energy will drop roughly 10 percent (6). In
recent months, this elastic relationship has materialized as a drop in energy
demand. As prices increased in late 1973 and early 1974 the demand dropped far
below what historical growth rates would have predicted. Other factors, such
as voluntary conservation measures, shortage of supplies of certain fuels and
reduced industrial production also have affected energy consumption but price

remains the greatest determinant of demand.

Production, Demand And The Shortfall Between Them

The domestic production of energy has grown substantially in the last 20 years.
In fact, 1973 production was almost double the 1950 level (7,75). However, since
the beginning of the 1970s energy production has increased only slightly (7,75).

(See Figure 3onp.5.) During the same time, the consumption of energy has
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U,S. EnercY PropucTioN AND CONSUMPTION 1947-1973
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increased dramatically--to the point where domestic demand has outstripped
supplies by about 20 percent (7,75). This shortfall--the difference betwéén
domestic supply and demand--is mainly in petroleum. Imports of o0il, which
- account for approximately 35 percent of total oil consumed, make up for this
shortfall (7,6). On a national scale, there has been minimal 1mportation of
natural gas. In contrast, coal production in the United States has consis-
tently been greater than domestic demand. Coal is the only national energy

source which is exported more than it is imported (7,75).

PETROLEUM

The gap between domestic oil production and consumption is the largest
.;part of the nationé] enekgy shortfall. Since 1950 o0il production grew con-
sistently until 1970 when it started to 1eve1 (7,74). (See Figure 4 on p. 5 )
Domestic 0il1 production for the first 9 months of 1974 was 3 percent below
1973'5 production (3,4). During the late 1960s the nation's comfortable
domestic o0il position started to deteriorate, with major new oil discovered
only in the North Slope of A]aska and some offshore fields. Toward the end‘of
the 1960s, "production of older U.S. fields began to peak out, so new domestic
wells served primarily as replacements for older wells, rather than supplies to
meet growth” (7,6). Since 1970 oil imports have largely supplied the nation's
0il g}owth needs. This reliance on imported oil has tripled since 1960, as
Table 2 on p. 7 shows. Early indicators of 1974 imports show that oil imports
dropped, due to the Arab 0il embargo which continued into the early months of
the year (3,8). Imports of crude oil since the end of the embargo (middle March)
increased, rising substantially above the level of imports for\pre-embargo 1973.
Total oil imports for the first nine months of 1974, including the Arab o0i1l

embargo, were 3.2 percent larger than that of 1973 (3,9).



TABLE 2

. National Energy Demand--Imports of Crude 0il and Refined Products 1960-1972

Imports Imports % of

(thousands/ Total 011
Year barrels day) Demand
1960 1,815 18.1
1965 2,468 21.1
1970 3,419 22.8
1972 4,741 28.6
1973 6,100 35.0*

*preliminary-International Economic Report of the President, February 1974.

Source: U.S. Bureau of Mines; Independent Petroleum Association, "Summary
of Statistics," Supply and Demand Outlook, December 1973.

NATURAL GAS

Natural gas production historically has remafined relatively close to demand,
with approximately 10 percent being imported (3,4). Historical natural gas pro-
duction is recorded in Figure 5 on p. 5 . Production has generally risen with
demand--with shortages occurring only since the early 1970s (7,7). Natural gas
production through late 1974 ran substantially below production for previous
years, while consumption only slightly decreased from 1973 levels (3,4). Shortages
were felt at first by customers holding interruptable contracts, that is, con-
tracts based on buying low-cost "surplus" supplies. Disruptions occurred when
the supply was needed for firm contract holders, mostly residential and commercial
customers, who paid higher prices.

At first the interruptions were few, making interruptable contracts

a remarkable bargain. But by the early 1970s, natural gas was in

short supply. Interruptions became common, requiring customers to

shift temporarily to other fuels, primarily oil. During the last

few years even some "firm" contract customers have found their

natural gas cut off at times of peak demand. In some areas new gas

customers have been turned away entirely (7,7).

Natural gas prices have remained Tow due to the price controls on gas at the well-

"head and in transmission pipelines; that is, regulated by the Federal Power




Commission. Intrastate wellhead prices of‘hatura1 gas are not regulated and
generally are higher than'prices for gas sold across state lines. Many economists

believe that current gas shortages would be eliminated by deregulating price.
COAL

Coal production continually has exceeded domestic consumption. In fact,
coal hgs been exported overseas consistently since 1917 (8, 22). Total national
production has varied as domestic markets changed. (See Figure 6 on p. 5.)
After World War II, coal production was feduced drastica]]y‘due to the sHift
from coal to other energy forms for use in railroad and homes. This market
change Ted to a 36 percent decline in coal mine output between 1947 and 1962
(7, 74). Since the early 1960s coal production and consumption generally has
risen, with the only major decline occurring in 1971. The change was caused
by- industries and utilities shifting from coal to cleaner burning fuels (natural
gas, for example) in response to the standards of the Clean Air Act of 1970.
Since then, consumption has shifted to coal with a lower sulfur content, and.
mining output is equivalent to the level that existed before the standards took
effect.

Coal production was generally higher in early 1974 than 1973. The United
Mine Workers holiday in August and the strike in November caused production to
drop so total 1974 coal production was essentially the same as 1973 (9,1). The
broportion of exported coal compared with domestic production has not changed
significantly since 1960, despite wide‘varfation in total tonnage (8). (See
Figure 7 on p. 9.) Coal exports.through September 1974 were 17 percent above
1973 1eVe1s, with most of the increase due to larger exports to Japan (10, 4).
It appears from the 1974 consumption patterns that coal is plentiful. Since the
0il embargo, however, a number of eastern utilities announced intention to switch
from o0il to coal, but reported that supplies were not available. These spot
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shortages stem from lack of railroad cars and delayed deliveries of mining

equipment rather than shortages of coal itself.

Figure 7
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ELECTRICITY -

Electrical energy demand and production have grown over the last 20 years
at an almost constant 7 percent per year (2,3). (See Figure 8, on p. 12.)
Like most other energy sources in 1974, the rate of growth for electricity did
not meet historical, 7 percent a year, growth projections. In fact 1974 con-
sumption of electricity was 1.2 percent below 1973 (3,4). Due to the unexpected
decline in demand and unavailability of capital, many utilities postponed or
abandoned expansion plans for generating facilities. Robert S. wai1; vice-
president of a New York investment counseling firm, put it this wa&J1ate in 1974:

For some months now--and Tate]y it has been almost every day--

individual utilities have been announcing cutbacks of deferrals

in their plans to expand generating capacity. The great difficulty

in raising money in today's capital markets is usually cited as the

major reason, with the recent lack of growth in electricity consump-

tion offered as a secondary consideration. Not only has there been

no year-to-year gain in electricity production in 1974, but on a

seasonally adjusted basis, weekly output has been running level for
the last three months (11). [Emphasis added]

The postponed expansion of generétion b]ans,by_utilipies has oééurred in the
Pacific Northwest. Pacific Power and Light (a joinp owner of the proposed Colstrip
3 & 4 complex) and Idahb Power Cohpany have extended the construction schedule
of their Jim Bridger plant in Wyoming because of the lack of expected growth in
demand. Bob Moench, Pacific Power and Light vice president and division manager
of Wyoming stated in December of 1974: "The actual Toad growth patterns exper-
ienced by Pacific and Idaho Power simply have not para]]e]éd our projected fore-
casts. This makes such revisions in generating requirement schedules both
possible and practical" (12).

The chief cause of national decreases in demand was the increase in elec-
>tricity prices, relative to other commodities--the first increase to occur since
1950 (2, 5)." When the trend is price of electricity if compared to cost of
Tiving, the sharp increases in relative price‘are seen readily. Table 3 shows

recent relationships between electricity prices, cost of 1iving and growth figures.
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TABLE 3

A = Price of B = Cost of Difference Rate of Growth
Electricity Living (A - B =) of Electricity
Year (% increase) (% increase) Demand (%)
1965-1973 +25 +33 -8 7
1973-1974 +21 +11 +10 -0.3
(8/73 -
6/74)

Source: Robert Wail, New York Times, Oct. 19, 1974; Monthly Energy Indicators,

Federal Energy Administration, August 1974; compiled by EQC staff.

Because of the delayed response of demand to price increases, the first

year's response to higher electrical prices is approximately 10 or 11 percent

of the total anticipated decrease in demand.

total response will be evident (13,703).

price increases is expected to be felt.
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FIGURE 8

United States
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MONTANA

Montana's energy position contrasts strongly with that of the nation as
a whole. Nationa]]y, energy exports exceed imports only for coal, but Montana
exports to other parts of the nation more coal, oil and eieCtricity than it
consumes. Montana exports natural gas as well, but not enough to offset gas
imports. Moreover, the growth of energy consumption in Montana is much less
than the national average although the per capita consumption of energy in
the state is much higher than the national average. Recent downward trends in

energy consumption largely parallel those of the natijon.

Montana Energy Consumption

. Energy consumption in Montana from 1960 through 1971 grew at an average
annual rate of 3.2 percent per year (Figure 9 on p. 14), much below the 4.5
percent average annual rate of increase experienced in the Montana-Wyoming-
Dakota region and nationally during the same time period (14).

The state's per capita energy consumption (energy consumed per resident),
has been substantially higher than the national average (Table 4 on p.14 ), a
fact that can be attributed to Montana's Tlarge traveling distances and the many
energy-intensive industries located in the state. The generally Tow price of
energy in Montana also encourages consumption. Low energy prices can be
credited to the accessibility of coal, natural gas, and petroleum produced in
.the region and the availability of cheap hydroelectricity.

The state's energy consumption growth pattern has changed in recent years.
Natural gas consumption has dropped almost 3 percent since 1971(15). Electrical

consumption has essentially stayed the same since 1972 (15). Gasoline demand

dropped in 1974 (17). Trends of reduced energy consumption can be expected to
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TABLE 4

ption

(in millions of BTUs)

Per Capita Gross Energy Consum

Difference*

United States

Montana

Year

123.1
145.7
165.1

246.8
274.4
333.3

9.'4

908
LNy
0 < <+

1960
1965
1971

*Montana per capita energy consumption minus U.S. per capita energy consumption.

gram, Energy Work Group Report

Northern Great Plains Resource Pro

(unpublished, 1973).

Source:

FIGURE 9

«il1lion BTUs

Total Gross Energy Consumption

, Energy Work Group Report

thern Great Plains Resource Program

unpublished, 1973).

tor

(

Source:
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follow the national situation, except the impacts of regional changes in fuel
supplies and prices and the effects of state government conservation policies.
The state relies about equally on 0il, gas and hydroelectricity for energy
(18,40). Less than 10 percent of the energy consumed in Montana is derived
from coal. In Figure 10 on p. 16, these energy sources are listed. Different
areas of use have varying reliance upon these different fuel sources. (ee
Table 5 below .) The transportation sector, for example, relies almost
totally on.oi1; If 0i1 supplies were totally cut off to Montana,.the trans-
portation sector would be hardest hit, followed by the household, commercial

and industrial sectars.

TABLE 5

Energy Consumption of Sectors By Fuels

Sectors | o Fuels
(Energy Consumed by Sectors %) - (% of Total (% of Total
EER . ‘Electricity Energy Consumed-
Coal 0il1 Nat. Gas Hydro. Consumed) - By Sector
Household- ; | ‘
Commercial 8 34 58 0: 34 - 21
Transportation -- 99 1 - 0 - 0.9 he 24
Industrial 9 36 56 0 65 - 2]

Source: "Fuel and Energy Data, United States by States and Regions, 1972.,"
Bureau of Mines Information IC 8647, 1974.

Since 1960, Montana has been a net exporter of petroleum and electricity.
In the late 1960's Montana became a net exporter of coal (14). (See Figure 11, p. 17)
Net exports greatly increased in 1971, because of increased coal and petroleum

production. Petroleum production continually has outstripped consumption in the
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FIGURE

Montana Energy Production and Consumption
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state (14). A significant rise in 0il net exports occurred in 1968, but then fell
to previous levels by 1971 as production decreased. Even with this decline in ("
net exports, there is still much petroleum shipped from the state (14). Electric
power exports continue primarily due to the quantities of federal hydroelectricity
produced in Montana and sold interstate by the Bureau of Reclamation and Bonneville
Power Administration. The state cannot totally tap federal electric production
reserves because of restrictions in federal Tegislation under which the power
plants (dams) were constructed.

Natural gas is the only fuel for which imports exceed exports--most from
Canada. Montana has exported gas in increasing amounts in recent years but not
in sufficient quantities to offset imports (19). Exporfed gas is not now avail-
able for use by Montanans because corporate and federal government policies have
allowed it to be shipped to the midwest without concern to the state's gas needs.
Production of o0il and coal has increased overall, while in-state demand has

stabilized, so increases in net energy exports are likely to jncrease.
PETROLEUM

Demand for o0il and its by-products in the state gra@ua]]y increased from 1960
to 1972 (Figure 12 on p.19) at an average annual rate of 1.16 percent which is far
below the national consumption growth for oil (14). The chief cause of this increase
is due to the almost 2 percent annual growth rate for use of petroleum for tfansporta—
tion (20). Much of this growth is due to the shift away from efficient modes of
transportation such as trains to less efficient cars and trucks. In addition,
average energy‘efficiency (miles per gallon) of cars has decreased. Non-transporta-
tion uses of petroleum, for home heating or industrial fue],khas grown far more
slowly--about one quarter percent (0.25%) per year (20). Decline in use of 0il as
a home heating fuel has offset most of the effects of increases in industrial use

of o0il for fuel and lubrication.

-18-
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FIGURE 12

Montana Petroleum Consumptign
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Although Montana petroleum consumption indicators have not been compiled
since 1972, recent gasoline consumption figures can be used to show the general
change in state petroleum consumption trends because gasoline is the largest

single compdnent_of petroleum demand (20).

TABLE 6

Gasoline Consumption (1971-1974)

Gasoline Consumption ' Percent Change
Year (million gallons)
1971 408.969
+6.3
1972 435.025
+5.9
1973 462.181
1973 (Ist 8 mos.) 313.228
-4.2
1974 (1st 8 mos.) 300.520

Source: Montana Fuel Allocation Office, Federal Energy Administration. 1974
(unpublished).

Gasoline consumption increased between 1971-1973 at an average annual rate of

about 6 percent (17). Gasoline demand in 1974 dropped by 4 percent over the |

same (8 month) period in 1973. Most of the difference between these two years

took place after March, 1974, when the new 55 mile per hour speed limit took

effect (17). Overall petroleum consumption probably declined by less than four

percent.

Policies Affecting Petroleum Consumption

The chief state policy affecting demand for petroleum is the 55 mile per
hour speed 1imit authorized by the 43rd Legislature in March, 1974 (21). This
act, prompted by new federal highway regulations, requires lower speed limits

to curb use of gasoline. The federal act required states to lower their speed
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1imits in order to receive federal highway construction funds. The amendment
passed by the Tegislature authorized the attorney general to éet speed Timits
on highways in accordénce with the federal regulations so that the state could
receive federal money for roads. The act allows a $5 penalty for exceeding the
Speed 1imit up to prior speed 1limits. Violations do not become part of permanent
drivfng records (22).

Although the penalties for violating this law are minor, the effect on
gasoline consumption has been significant. Before the speed Timit was imposed
in March, 1974, gasoline demand was two percent below 1973 consumption levels
(January and February 1974 compared to the same months in 1973)(17). (See Table
-7 below .) Although prices rose substantially during the period, the decline
in consumption could also be attributed to small shortages of gasoline supplies,
and voluntary conservation efforts. After the speed 1imit went into effect in
March, gasoline consumption dropped 4.6 percent (17) (March-August, 1974, compared
to the same time in 1973). (See Table 7 below .) This difference could be
attributed to traveling slower and making fewer trips in response to the new

speed limit.

TABLE 7

Gasoline Consumption in Montana (Jan.-Aug.)

72-73 73-74
1972 1973 Percent Change 1974 Percent Change
Jan. & Feb. 53.8 59.141 +9.9 57.7 -2.1
March - August 242.125 254.11 +4.9 242.71 -4.6

Source: Montana Fuel Allocation Office, Federal Energy Administration, 1974
(unpublished).
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Petroleuym ‘Reservyes

There are substantial oil reserves in Montana. In fact, some experts
believe that much of the oil resource is yet undiscovered, The record high
level of Tleasing in 1973 by energy corporations for oil and gas supports this
belief (22, 1). Most of the inexpensively drilled and shallow o0il traps have
been explored (23). Since prices for oil have risen and will probably continue
to rise somewhat in the future, there is an economic incentive to drill deeper.
Total oil reserves, the total recoverable 0il under current economiq conditions,
is over 334 million barrels (23). O0il-in-place, that is the amount known to
be in the ground, is almost 4 billion barrels. It is expected that 30 percent
of this 0i1 will be recovered, totaling 1139.8 million barrels (Table 8 below)
(23). These reserves would allow production at 1973 1evé1s for 33 years, based
on 1973's 34.6 million barrels per year and the estimate of 1139.8 million

barrels in place.

TABLE 8

Montana Qi1 Reserves (million barrels)

Extraction Method***

Total Primary Secondary
Reserves* 334
0i1-In-Place** 3,932 : 779.510 360.29

*Reserves are Timited to the amount of 0il which can be produced under present
economic conditions..

**0il-in-place--known 011 reserves.

***Amount able to be produced with existing extraction methods. Twenty-nine
percent of the total oil-in-place.

Source: "0il and Gas Energy Resources of Montana," report to EQC by Gustav
Stolz, August 1974. '

From the total oil-in-place, approximately 20 percent will be extracted by
conventional or primary methods. An additional 10 percent will be produced
by secondary methods. Secondary oil recovery techniques are used when
primary methods cannot produced more 0il from a field. Secondary recovery
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means any fluid injection (in Montana, usually water) into an o0il reservoir to
augment naturally occurring pressure and increase the underground flow of 0il
toward the well allowing more complete recovery of oil reservoir. The 0il and
Gas Conservation Board of the Department of Natural Resources reports that
secondary recovery is being used in the state and was an important factor in
increased 1973 and 1974 production levels (24).

Montana oil production has varied since 1960. (See Figure 13 on p.24.)
Production increased to 48.5 million barrels in 1968 with the discovery of the
Bell Creek field in Powder River County (21, 1). The high production level was
not sustained and fell rapidly to earljer levels within two years. The slight
increase in production in 1973 and 1974 is credited to increased production from
old fields by secondary oil recovery techniques (2], 1). 0il1 production is
expeéted to rise in the near future as high oil prices act to encourage recovery
of more.difficult to reach reserves and allow use of expensive secondary recovery
methods.

The environmental impacts of 0i1 production are associated with oil spills,
burning of natural gas, disposal of water from drilling operations and the land
use impacts of the well itself and access roads (25). The state has experienced
relatively minor 0il spills from producing wells. When a spill does occur,
the producer tries to recover all the 0il possible. The main incentive to recover
spilled oil is the high prices of 0il (25). Any o0il not recovered is subsequently
burned upon approval of the 0il and Gas Conservation Board of’the Department of
Natural Resources and Conservation. When natural gas is found in an oil well in
amounts precluding its economic recovery it is sometimes burned or flared. MOSt
of the gas which would have been flared in the past is now re-injected into the
well in order to enhance the ultimate recovery of 0il. The disposal of brines

sometimes produced with oil, and disposal of solid waste from wells (drilling
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FIGURE 13
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mud),are regulated by the 0i1 and Gas Conservation Board of Department of Natural
Resources and Conservation (26). Abandoned 0il wells also are regulated by the
board. The board must require prevention of pollution of fresh water by oil, gas,
salt or brackish water and the restoration of surface lands to their previous
grade and productive capability upon abandonment of the.we11‘(26). Adverse
hydrological effects from abandoned wells also must be prevented.: If o0il spills
and brines are not properly disposed of, serious land and water -pollution can
result.

Policies Affecting 0il Production

It has been argued that the tax burden on 0il well operators is too high
and discourages o0il production in Montana. The crux of this argument is that
Montana taxes on o0il are proportionately higher than those in other states.
Jack Rehberg, Executive Director of the Rocky Mountain 0il and Gas Association,
argues that:

The tax structure under which oil production in Montana is taxed

is discriminatory -and the total tax burden is excessive. This

direct adverse economic effort of excessive and discriminatory

taxes on oil production in Montana has been a decided disadvan-

tage in our state in attracting oil exploration risk capital....

Reasonable incentives and taxes must be encouraged and maintained

to stimulate a continuous exploration program for o0il in Montana (27).
Support for this argument Ties in a comparison of o0il taxes in Montana compared
with those of other 0il producing states in the region. As seen in Table 9
below, Montana 0il taxes are higher than taxes in other Rocky Mountain states (28).

TABLE 9

Taxes on 0il Production in 1973
(Percent of Gross VaTue)

State Tax as percent of gross value of o0il produced

Montana 12.5
Wyoming ‘ 9.1
New Mexico 6.0
North Dakota ~ 5.0
Colorado 4.4

Source: Fossil Fuel Taxation Committee, Montana Legislature, 1974.

-25-



The argument may have been valid when o0il was being supplied from foreign
sources at very low cost and domestic oil was relatively high priced. 0il
prices and supplies from foreign sources were believed to be stable. However,
the Arab nations' export embargo and the resulting price increases have invalidated
this argument and made Montana oil more competitive. A comparison of approximate

0il prices shows Montana's competitive relationship with imported oil. (See Table

below.)
TABLE 10
0i1 Prices (July, 1974)
Difference from

Source Price per barrel ($) Montana 0il prices ($)
Algeria ** + 13,53 +3.53
Saudi Arabia ** 8.56 . -1.44
Venezuela ** 10.58 : + .58
Canada ** 12.28 ' +2.28
United States (New o0i1) 10.00

(01d o0il) 5.00
Montana* (New 0il) | 10.00

(01d oil) 7.00

*Includes taxes
**Cost at U. S. port of entry

Sources: Monthly Petroleum Reports, Federal Energy Administration, Ju]y 1974 and
0i1 and Gas Conservation Board of Montana, August 1974.

Algerian and Saudi Arabian supplies are very unstable. Canadian and Venezuelan
0il supplies have been relatively stable. Canadian officials have announced
that their o0il exports will  cease by 1983 (29). Montana oil is in a good
economic position to compete on both the regional and national markets.

A major policy explicit in the authorizing legislation for the state's oil
regﬁ]atory agency, the 0il and Gas Conservation Board of the Department of
Natural Resources, is the prohibition of the waste of oil. The prohibited

waste includes physical waste, inefficient extraction, and location of wells so
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as to cause a reduction of the ultimate récovery or storage of oil. The
policy against the waste of 0il, combined with the secondary oil recovery

program appears to assure effective recovery of the oil resource.
OIL REFINERIES

There are nine 0il refineries operating in the state; the three largest are
located in the Billings-Laurel area. The total barrels of o0il refined in Montana
has been increasing for the last five years, with 1973 production over 20
percent more than that of 1969 (22, 4). The source of crude oil for these
refineries comes from Canada and Wyoming as well as from in-state. Approximately
50 percent of the 0il used in these refineries comes from Wyoming, 30 percent
from Canada, with the remaining 20 percent from Montana (22, 1). The Canadian
Energy Minister announced in late 1974 that his nation would reduce its oil
exports starting in 1975, with a total phase out by 1983. Canadian exports to
the United States totaled more than one million barrels per day (1 mmb/d) in
1973 and approximately 970,000 b/d in 1974 (29). Canadian exports as of January
1975 will be reduced to 800,000 b/d with a further reduction to 650,000 b/d by
the middle of that year (29). Normally Canadian exports account for nearly
one-fourth of the U. S. crude oil imports. The reduction and eventual cutoff
of Canadian exports will put a strain on the supplies of oil needed to maintain
refinery output levels. Approximately 15 million barrels of oil per year will
be needed by Montana refineries to replace the Canadian supplies (22, 4). This
curtailment of crude 0il exports to Montana may serve as an incentive for energy
corporations to explore and subsequent1y tap Montana oil reserves. Some believe
that future increased production of oilin-state may well make up the shortfall

of crude oil supplies for refineries.
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~ NATURAL GAS

Natural gas is a convenient, clean burning, Tow-cost fuel. These. character-
istics have made it particularly useful for residential and industrial customers.
Overall conSumption for this fuel hés grown, on the averagé, at 4.7 percent a
year from 1960 to 1971 in Montana--slightly higher than the national growth
rate (14). Most of this rise has been due to increased industrial use which
has grown an average of 6.8 percent a year (14). Recently, growth has fallen
off substantially; in fact, demand has decreased slightly. Since fiscal year
1973, consumption of dry natural gas, that is gas sold by utilities through
pipelines, has declined by 2 percent contrary to national demand increases
(15). Although there are many factors that affect consumption of natural gas,
the substantial decline in use from earlier growth patterns somewhat reflects
the impact of conservation measures.

‘Natura1 gas accounts for more than a quarter of the fossil fuel used in
the state (18, 44). The industrial sector uses half of the gas consumed
in the state. The residential and commerical sectors account for most of the
'remaining consumption (18, 44). (See Table 11 below.)
| TABLE 11

Natural Gas Consumption in Montana (1972)

: Percent of Percent of Sector Which
Sector ~ Total Use Uses Gas as a Fuel
Industrial 50 62.6
Household-Commercial 47 58
Utility (For electrical
Production) 1.4 _ Less than 1%
Miscellaneous 1.4 Less than 1%

Source: "Fuel and Energy Data, United States by States and Regions, 1972,"
Bureau of Mines Information Circular IC 8647, 1974,
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0f the two major gas suppliers, Montana-Dakota Utilities Company (MDU) and
Montana Power Company (MPC), only MPC imports large quantities of gas from Canada.
MDU buys its gas from regional producers in Wyoming, Montana and the Dakotas.
MPC began importing gas from Canada in 1951 under an Albertan government permit
issued for a defenée production emergency, namely Anaconda Cdmpany‘s production
of copper for the Korean War (30). In that same year, MPC formed two subéidiaries,
Canadian-Montana Gas Company to develop gas reserves in southeastern Alberta and
Canadian-Montana Pipe Line Company to build and operate a pipeline to ship the
gas to Montana ((30). In 1952, after the war, MPC continued to import natural gas,
this time under five-year permits also granted by the Albertan government. Periodi-
cally, MPC increased its 1mports so that by 1973, 80 percent of its gas came from
Canada (31).

Heavy reliance on Canadian gas could have been avoided. New gas deposits
were found in Montana in the late 1960s. The opening of Tiger Ridge fie]d is a
good example. In 1966, the High Crest 0il Company, an independent oil and gas
firm, discovered substantial reserves of gas in the Tiger Ridge field in Hill
and Blaine counties (32). From drilling results in 1967 High Crest believed it
could supply Montana Power Company with gas to offset Canadian imports. But
Montana Power Company and the gas company could not agree on the extent of proven
reserves or a price (32). When MPC applied to the Federal Power Commission (FPC)
for authority to increase its natural gas imports from Canada by 20 million cubic
feet a year, High Crest intervened (32). High Crest argued that it had sufficient
supplies to meet MPC's request. Montana Power Company offered a price of 9 cents
per thousand cubic feet (mcf) at the wellhead. High Crest asked for 15.5 cents.
At the FPC hearings in early 1968, L. S. Stadler, in charge of MPC gas operations,
expressed the corporate opinion: "We don't think High Crest has the reliability

that the Canadian source has. The High Crest contract offer, we think, requests
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a full commitment. for the near futyre, at least, of any MPC supply requirements"
(33). MPC received permission to import additional supplies of gas and High Crest
had to start looking for other customers.. Sixteen months later in 1969 when High
Crest was in sales negotiations with out-of-state gas companies, MPC again offered
a. gas purchase contract to High Crest and all other Montana gas producers (33).
The offer provided for an initial price of 16 cents per mcf with an escalation of
one cent per mcf at five-year intervals. Initial development loans also wére
offered. High Crest accepted an offer from Northern Natural Gas Company for a
price of 15.5 cents per mcf with a $4 million interest free loan to deve]op,its
~fields (33). At an FPC hearing on NNG's application to pu11d a pipeline to §h1p
the gaé to its service area, Montana Power Company 1ntervened. The MPC brief
filed stated: "Montana Power has an urgent need for the Tiger Ridge gas for
consumption in the state of Montana, in order to avoid almost total dependence on
Canadian supplies" (33). The FPC ruled in favor.of NNG's application, allowing
transmission of the gas from Tiger Ridge and set the wellhead price:fpr_new gas
connections at 23.5 cents per mcf . (33).

It has been argued convincingly that the FPC's price requiations on natural
gas sold interstate . have stunted growth in the production of this fuel. Montana
Power Company's 1969 offer was far below the federal price regulations and about
the same as the out-of-state firms could offer. So at least in this situation,
the federal price regulation did not affect the negotiatjons.

Since 1969, Canada has made major po]icy changes regarding\natura] gas
exports. Canadian law now reguires thét_exported gas be in surplus of Canadian
requirements. The National Energy Board of Canada_which‘has the authority to
establish whether energy resources are indeed surp]us, has cut back on exports to
Montana. - This decision was reached after- the board discovered that Canada's
30-year reserve was deficient by over a trj]]ion cubjc{feet. The policy change
also has led to higher prices in Montana for natural gas and an uncertain future
supply.
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Policies Affecting Natural Gas Consumption

The consumer price of natural gas sold in Montana is regulated by the
Montana Public Service Commission. The commission has the power to establish
rate structures (the method used to determine price for various customers and
quantities) as well as the selling price. The commission has established a
block rate structure in which the price per unit of gas goes down as more is
used. This practice, know as quantity discounting, hinges on the premise that
average consumer cost declines as production increases--to reflect what are
known as "economies of scale." Changes in the natijonal economy and in the
avajlability of natural gas have made the premise--and the practice of quantity
discounting--highly questionable.

Montana Power Company's gas rates can be used as an example, since it
services most of the state. For residential customers, the first 1,000 cubic
feet (mcf) cost $2.97 a month (which happens to be the minimum monthly bill).

For the next 99 mcf, the price is 88.1 cents per mcf. Use over 100 mcf receives
a further price break, according to the rate structure (34). Figure 14 on

p.32 illustrates the rate system. The average MPC residential customer uses
approximately 15 mcf per month (an average based upon the total number of MPC
residential gas customers divided by the total amount of gas sold in the residen-
tial sector (34). The actual average use may be somewhat higher because many
homes do not use much gas. A 20 mcf monthly gas consumption figure can be
assumed to be typical of the average residential use. The cost per mcf for this
average household would be 98.1 cents. Industrial users holding interruptable
contracts pay a much lTower price per mcf. The h%ghest-priced interruptable
industrial contract charges 41.7 cents per mcf, half the cost charged to the
average residential user (34). The lowest cost interruptable industrial contract
is 35.5 cents per mcf, approximately a third of the charge to the average residen-

“tial customer (34). (See Figure 15 on p. 32.) Industries holding interruptable
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contracts receive this price discount because of their large volume purchases -
and their acceptance of supply interruptions during peak demand periods.

The block rate structure offers an‘incentive to Targe volume residential
and commercial users. Once the consumers of this sector become committed to
natural gas as a fuel, they are hesitant to change to fuels in greater supply.
Residential and small commercial users’ demand is relatively inelastic, that is,
as prices rise demand will only siightly be changed (35, 43). This reflects the
inability to change equipment (stoves, water heaters, furnaces) until they are
‘worn out and in some cases a personal predisposition toward gas. For example,

a housewife who is used to cooking on a gas stove may be hesitant to switch to
electricity. In the long run, increased prices to the residential and commercial
sectors would tend to slow the growth of natural gas demand rather than cut it
(35, 43).

Most industrial natural gas consumers have a different type of rate schedules
or contractswhich arecalled interruptable contracts. Interruptable contracts are
based on the premise that there are excesses in supply and in order to keep
pipelines filled, gas must be sold at lower prices during non-peaktimes. The
holders of these contracts purchase large amounts of gas which can be interrupted
if supplies are not adequate to meet demand. In many cases industrial ysers must
shut down when .gas supplies are not available or shift to other fuel sources such
as oil or coal.

The industrial demand elasticity for gas, including gas for electric power
generation, presents a somewhét different picture. In some areas of the nation,
particularly on the East and West coasts, industrial gas demand is very elastic
(changeable) (35, 43). For some .industrial users, demand is very inelastic
because of the inherent advantages natural gas offers to them in terms of the
process used or air quality considerations, In aggregate, natural gas demand is

somewhat inelastic for price increases up to 10 cents per mcf although not as
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inelastic as residential and small commercial demand (35, 43). If gas prices
increase drastically relative to other fuels, the elasticity of demand ought to

increase, so demand would decrease, especially in the industrial sector.

Natural Gas Production

Even with uncertainty in imported natural gas supplies, continued production
of gas in Montana can be expected. The doubling of production since 1971 included
a 53 percent increase in calendar 1973, mainly from the addition of Tiger Ridge
gas (northcentral Montana), where production started in Tate 1972 (22, 1). Pro-
duction in the first nine months. of 1974 (compared to the same 1973 period) was
‘down 21 percent (36). In spite of the decline from 1973's record high production
year, natural gas production was up 32 percent over 1972 (See Figure 16 on p.35).

Natural gas reserve estimates vary. An independent report produced for this
study estimates natural gas reserves at 700 billion cubic feet, but 1974 reserve
estimates of the U. S. Bureau of Mines and the Independent Petroleum Association
of America show slightly over 1,000 billion cubic feet (23). At 1973 production
levels the estimated reserves would last 12 to. 18 years. However, natural gas
reserves are based on economic conditions and existing technology. Federal Power
Commission price ceilings on interstate natural gas sales have held prices arbi-
trarily Tow. With allowance of higher prices, reserve estimates probably would

grow.
COAL

In-state coal consumption is relatively slight; coal accounts for
only about 6 percent of total energy consumed (18, 44). Coal consumption varies
among sectors, but reliance on coal as a fuel .source is generally Tow. (See
Table 12 on p. 36;) Coal consumption .in Montana has varied greatly in the last

decade. There was a substantial decline in consumption from 1963 to 1968; by
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197171 consumption finally exceeded the 1962 level. Since 1971, consumption has

grown slowly, usually less than two percent per year. (See Figure 17 on p.37.)

TABLE 12

Coal Consumption in Montana (1972)

Percent of Total ‘ ‘Percent of Sector
Sector Consumption Reliance upon Coal
Household-Commercial 18 5.1
Industrial 28 8.3
Transportation 0 0
Utility (for electrical
generation) 55 17.0

Source: "Fuel and Energy Data, United States By“States and Regions, 1972,"
Bureau of Mines Information Circular IC 8647, 1974.

Montana has the largest demonstrated coal reserve base of any state in the

- nation (approximately 25 percent of the national total) with an estimated 107
billion tons of coal (37). Approximately 42 billion tons of the total reserve
base could be surface mined under current economic and 1egé1 restrictions. The
reserves consist of bituminoﬁs, subbituminous and lignite coal (37). The small
bituminous coal deposits in Montana are not expected to be mined. Subbituminous,
the largest category of coal in the state; has an average heat value of 8,500
BTU* per pound. Lignite has a Tower average heat content--about 6,100 BTU per
pound. Both subbituminous and Tignite coal have signifiéant]y lower heat content
than higher ranked eastern coal. For comparison, anthracite and bituminous coal
have a heat content of 14,000 and 14,100 -BTU per pound respectively. Montana
subbituminous coal has 65 percent of the heat energy of eéstern bituminous coal.
Table 13 on p.38 breaks down the demonstrated coal resource base; according to
type, potential mining method and percentage of the nation's total reserves.

Coal reserves by definition are based on economic and 1ega1‘conditions. As
prices for coal rise, it becomesecondmical]y feasible to mine formerly uneconomic
*British Thermal Unit: The heat required to raise the temperature of a pound of
of water by one degree Fahrenheit.
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deposits. As energy corporations are exploring for coal in areas where strippable
_ coal reserves have not yet beén identified, further deposits may be Tisted in
coal reserves. For these reasons, the demonstrated coal reserve base should be
regarded as conservative. |

TABLE 13

Demonstrated Montana Coal Reserve Base*
(January 1974, million tons)

Mining Method

Type of Coal Surface Underground

Subbituminous 35,431 63,781

Lignite - 7,131 _ Not economically
o mineable

Total 42,562 63,781

Percent of Total
U. S. Reserve in Montana ‘ 31 : 21

*The demonstrated coal reserve for subbituminous coal includes seams 60 or

more inches thick and less than 1,000 feet deep; for lignite, 60 or more inches
thick and no deeper than 120 feet. Whenever coal reserve is mentioned in the
coal section it refers to the demonstrated coal reserve unless otherwise noted.

Source: "Demonstrated Coal Reserve Base of the United States on January 1, 1974."
Department of Interior, Bureau of Mines, June, 1974.

Although half of the coal in the nation on a tonnage basis is in the west,
on a BTU basis, 55 percent of the coal is in the east (38). When Montana coal
is compared on a BTU basis it accounts for slightly over 12 percent of the.nationa1
coal reserves, rather than the 25 percent on a tonnage basis. This figure is
derived by discounting the reserves on therbésis of recovery and BTU content.
Approximately 50 percent of the underground reserves and 90 percent of the surface
reserves can be recovered with conventional mining methods. This decreases the
total coal available to 70,196 million tons from the 107,727 million tons of reserves.
Montana subbituminous and lignite coal has much less heat content (BTUs) than

higher ranked eastern coal. When Montana coal reserves are discounted on the
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basis of recoverability and BTU content there are 1,227.897 quadrillion BTUs of

coal in Montana. The national total coal BTUs is roughly 9,731 quadrillion (38).

Montana coal is 12.6 percent of this national BTU total. Table 14 below  shows

the discounting of Montana reserves and the comparison to the national total.
TABLE 14

Montana Coal--Recoverable BTUs

BTU - Total Total Recover- Totai BTUs

Content Reserves able Reserves Available
(BTU/ Mining (millions  (millions tons) (Quadrillion

Type of Coal Pound Method* tons) *k BTUs)
Subbituminous . 8500 Surface 35,431 31887.9 602.327 quads
Underground 63,781 31890.5 542.138 quads
Lignite*** 6100 Surface = =----- 6417.9 83.4 quads
State Total 70196.3 1227.987 quads
National Total 433900. 9731.000 quads

*Surface--90 percent recovery rate with conventional methods.
Underground--50 percent recovery rate with conventional methods.

**Total BTUs available = total recoverable times the BTU content.

***| ignite underground reserves are not considered economically mineable.

Source: "Demonstrated coal reserve base of the United States on January 1, 1974,"
U.S. Department of the Interior, Bureau of Mines (June 1974) and Project
Independence Report, Federal Energy Administration, November, 1974.

Most of the coal is found in easterm Montana. In fact, Department of the
Interior coal resource figures cited above refiect mostly coal reserves which lie
in eastern Montana. Here are coal reserves estimates listed for eastern Montana
by counties (See Table 15 on p.40.) Not all of the mineable coal in the state
lies in eastern Montana. In fact, the American Electric Power Company, one of
the largest electric utilities in the nation has leased 4,500 acres of coal land
in the Livingston-Trail Creek area of Park County (39).

The coal and the surface above it often are held by different owners, which
presents conf]icfs. This situation resulted from the federal government
retaining mineral rights to much of the land offeréd to-homesteadérs. In addition,

the government gave Northern Pacific (now Bur]ingtoh_Northérn) railroad the surface
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and mineral rights in large areas of Montana underlain by coal. When the railroads

i

sold some of the land, they retained the mineral rights. Hence split ownership
of coal land in Montana is more the rule than the exception in eastern Montana.
In the Decker-Birney area*, for example, the federal government owns approXimate1y
26 percent of the surface and 88 percent of the mineral rights. In contrast, 69
percent of the surface and only 7 percent of the mineral rights are privately
held (40, 1).

TABLE 15

Coal Reserves by County

Subbituminous Reserves Lignite Reserves
(Millions of Tons) (Millions of Tons)

Big Horn 38,355 Carter 56
Garfield 137 Daniels 3,965
Musselshell 3,467 Dawson 8,332
Rosebud 26,274 Fallon 1,622
Treasure 1,304 Richland 8,068
Yellowstone 590 Roosevelt 1,632
Valley 258
Wibaux 1,866
70,127 : 25,799

Counties Containing Both Subbituminous And Lignite Reserves
: (Millions of Tons)

Custer 3,463
McCone 24,501
Powder River 28,074
Prairie 1,045
Total 57,083

Source: Coal Development Information Packet, Montana Energy Advisory Council,
December, 1974.

Farther north in eastern Montana, in the McCone County area, most of the
surface is owned by private, non-corporate interests. Only about six percent of
the total is state school trust land; a lesser surface area is administered by

the Bureau of Land Management. Except the state school lands, approximately

*The Decker-Birney area refers to a study area of the Forest Service and Bureau
of Land Management bounded on the south by the Wyoming border, the east by the
Crow Reservation, the north by the Northern Cheyenne Reservation and includes
part of the Custer National Forest.

-40-



6 percent of the total, mineral rights are owned by Burlington Northern and the
federal government in a checkerboard (every other square mile) pattern (41, 8).
There are at least 614,000 acres of coal mineral rights leased in Montana.

Most of this coal has been leased from private owners (42) (See Table 16 below.)

TABLE 16

Coal Leasing in Montana

Acres Percent of Total
Indian ' 91,390 15
Federal Government {Non-Indian) 36,229 6
State School Lands 56,217 9
Private 430,397 ' 70
Total | 614,233 100

Source: Northern Great Plains Resource Council, Department of the Interiof
and Montana Department of State Lands.

Seven energy corporations hold more than 70 percent of the tofaT leased
acres in the state (42). (See Table 17 on p.42.) Some of these energy corpora-
’tions are joint ventures, such as the Decker Coal Company, which is owned by
Pacific Power and Light Company, and Peter Kiewit Sons’' Co. Other companies
~are subsidiaries of major corporations such as Sentry Royalty cwned by Peabody
Coal Company.

The most important chemical property of Montana coal is its relatively low
sulfur content. Coal sulfur content in the eastern U. S. ranges from very low,
0.4 percent, to high, 3.0 percent or more. Montana coal is generally less than
1 percent sulfur (43, 13). This characteristic has become important because of
sulfur emissions Timitations of the 1970 Clean Air Act passed by Congressl In
the administration of the Clean Air Act, the federal Environmental Protection
Agency (EPA) established two 1eve1$ of‘standérds.' First are the primary standards--
those necessary to protect the public health--which were to be achieved by July

1, 1973. Secondary standards are those considered necessary to protect the public
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welfare in general and to prevent damage to materials, soils, vegetation and

-animal health in particular. Current plans call for their achievement by mid-1977. €(
Sources existing at the time of the law's passage were allowed to operate under
standards more lenient than new sources. The states retain authority to administer
the Clean Air Act, provided they have a plan for the maintenénce and enforcement

of federal primary and secondary standards.

TABLE 17

Coal Leases Held p%_Major Energy Corporations

in acres)
Lessee BLM State Indian ~ Private Total
Peabody Coal Co.* 4,306.55 3,837.68 16,035.05 3,965.00 28,144.28
Sentry Royalty -- -- - 96,781.87 96,781.87
Company .
Western Energy 7,173.45 2,551.77 -- 75,011:99 84,737.21

Company (Subsidiary
Montana Power Co)

HFC 0i1 Co. ' -- -—- - - 67,632.08 67,632.08
Consolidated - 17,399.77 - : 41,251.31 58,651.08
Coal Company ' ‘ :
Westmoreland -- 1,280.00 30,876.25 21,243.49 53,399.74
Resources
Shel1 0i1 Co. -- -— 130,247.68 - 30,247.68
Decker Coal Co.** 13,610.31 2,568.51 - _— 16,178.82
Pacific Power & » '
Light 3,066.76 640 -- -- 3,706.76
Peter Kiewit '
Sons' Co. - 2,639.69 -- -- 2,639.69
Total | 442,119.21

*Peabody wholly owns Sentry Royalty Company

**Pacific Power and L{ght and Peter Kiewit Sons' are co-partners of Decker Mining
Co.
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~
To achieve the ambient ajr quality standards (or more stringent standards

as established by states), some states have chosen to 1imit sulfur dioxide
emissions; others have placed direct 1Timits on the sulfur content allowed in '
fuels. Still others have adopted only ambient (free air) standards, or standards
stated in terms of pounds of sulfur dioxide per cubic foot of effluent.

The allowable sulfur content of fuels is directly related to the heat
content. The higher the heat content, the higher percentage of sulfur which can
be allowed and still meet air quality standards for new sources. For typical
Montana coal (8500 BTUs per pound) and a new-source air quality standard of
1.2 pounds per million BTUs, the allowable coal sulfur content (without stack
gas sulfur removal) is 0.5 percent (44). Table 18 on p.44 shows the re]ationsﬁip
for any giveh standard, related to the heat content of the fuel burned and the
amount of Montana coal that falls within these ranges.

Only 60 percent of Montana coal falls within the acceptable range for
sulfur dioxide emissions for new sources (44). The EPA maintains that stack
gas desulfurization is available and sufficient]y reliable to warrant installation
in fossil fuel power plants (1, III-10). With removal of sulfur dioxide from
smokestack gases by desulfurization technology, high sulfur coal--abundantly
avai1ab1é from mines in eastern U. S.--becomes suitable for use in power plants.
Some utility companies, however, have disagreed with the EPA and maintain that
current technology is too unreliable for use in their power plants. Their
spokesmen say use of low-sulfur (western) coal is the only way feasible to meet
air quality standards (1, III-10).

Another chemical characteristic of coal is ash content, which refers to
the particulate matter resulting from the combustion of coal. The ash content
of coal in the United States ranges from 2 percent to more than 30 percent by

weight (44). Montana coal varies greatly within this range. Ash content does not
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generally correlate with coal location or other properties. Federal particulate
standards for fossil-fuel fired steam generators 1imit emission to 0.1 pound per
million BTU of heat input (44). The EPA has determined that the required level
of control is feasible both technologically and economically. A relatively high
level of particulate removal is necessary--regardless of ash content of the
coal--to meet these air quality standards. Ash content is not a significant
factor affecting demand for various competing kinds of coal (44).

TABLE 18

Montana Coal Meeting Various SO» Emission Standards
(without desulfurization)

S0» Standard Estimated strippable Percent of Total
(Tb/mmBTU) reserves meeting standard

0.4 0 0
0.6 2,595 , 8.1
0.8 9,419 29.6
1.0 15,518 ‘ 48.7
1.2% 19,211* 60.3*
1.5 23,888 75.0
1.8 25,768 : 80.9
2.0 26,234 ' 82.3
3.0 26,935 84.5

unknown sulfur content**

*Federal New Source Standards (state laws may be more stringent)
**Sulfur content unknown for remaining 15.5 percent of Montana coal.

Source: Markets for Montana Coal, unpublished report by Cameron Engineers
(Denver) to Montana Bureau of Mines and Geology, 1974.

Most of the coal produced in Montana is from area strip mines. (Contour
m1n1ng is not allowed here under the Strip Mining and Reclamation Act.) Area
mining is used in flat or slightly rolling areas where coal seams are relatively
flat (45). The design of the pit is governed by the equipment and desired level
of production. Pits are made in a series of long, narrow strips; as the mining
continues, the overburden from each strip is cast back into the opén pit of the
previous strip wheré coal has been removed and trucked off (45, 50). A series of

gigantic parallel furrows are formed suggestive of a plowed field.
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Coal production in Montana dramatically increased in the past five years;
1974 production was fifteen times greater than that in 1969, Montana coal
production in 1973 was 2 percent of the national total. Figure 18 on p. 46
shows the increase in coal production since 1960. There are five strip mines
presently operated in Montana, increased production from which caused the great ‘
expansion of production. (See Table 19.) Most of the coal is exported to
midwestern utilities (41, 29). |

TABLE 19

1974 Coal Production by Company
(miTlion tons)

Decker 7.00
Western Energy 2.837
Knife River Coal Company .32
Peabody 2.7
Westmoreland 1.5
Source: "Coal Development Information Packet," Montana Energy Advisory Council,

December, 1974.

A recent Montana Energy Advisory Council survey found that operating mines
could expand production by 9 million tons in an emergency. (See Table 20, p; 47.) The
limiting factor for rapid expansion of production is the machinery required to
strip overburden. Draglines are brought to major mine sites as needed to keep
up with coal sales. Coal storage and 10adingiequ1pment is generally constructed
to accommodate long-term needs. If demand were to increase suddenly the four
Montana mines reported the following capabilities:

Decker Mining Company: Could expand production by 2 million tons annually

by stripping areas of shallow overburden with self-propelled scrapers. Essentially
no additional production could be realized by adding more mine workers or production

shifts (46).
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Western Energy Company:‘ C9u1d dbub]e prddqction on shorp notice to an
annual rate of 5 million tons per year. The erection of a new 60-yard dr§g1ine
was scheduled for completion by Tate 1974. When operational this new drag]ine.
could add an additional 5 million tons per year mining capacity (46).

" Westmoreland Resources:** Could expand production from 4 million tons annually

to an annual rate of 6 million tons, on short notice (46).

Peabody Coal Company: By increasing the hours its coal Tloading tipp]e is

operated, Peabody could increase its present production to five million tons
annué]]y.
TABLE 20

Ability of Montana Coal Mines to Expand Production in Emergencies*

Company Amount Increase Remarks

Decker Mining Co. 2 million tons/year . Would need to use self propelled
: scrapers to strip overburden--
would cost more.

Western Energy 2.5 million tons/year Can with existing equipment
increase 2.5 mt/y. New dragline
when operational can increase
production by another 5 million
tons per year.

Westmoreland 5 million tons/year

Peabody Coal Company 2.5 million tons/year

9 million tons per year
*Each of these expanded production levels by the mines would be reviewed by
the state government for approval or disapproval. Rapid expansion would

require modification of the yearly company mining plans submitted to the
Department of State Lands.

**A jcint venture of Morrison-Knudsen Construction Company, Inc., Kewanee
0i1 Company, Westmoreland Coal Company, Penn-Virginia Corporation.

Source: Montana Energy Advisory Council, Coal Company Survey (unpub]iéhed) 1974.
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Fossil Fuels Cost Relationships

Cost relationships among fossil fuels are measured in the common denominator
of cost per unit of heat or the cost per million BTUs. The cost relationships
among competitive fuels have been changing recently. Cost of.natura1 gas and
fuel 0il rose dramatically in Tate 1973 and in 1974, while coal costs have risen
only s]ightly. This change in relative cost has given coal ‘a price advantage over
alternative fossil fuels. Table 21 below shows the cost of various fuels in
areas where Montana coal now is marketed. The 1973 cost per million BTU figures
are an average price over the year, hence they do not reflect totally the priée
increases. in the last few months of that year. The cost of natural gas and fuel
0il continued to rise in 1974, more than coal, so if anything, the price advantage
of coal over the other fuels has increased.

TABLE 21

Comparative Cost of Fossil Fuels in Selected States
(cents per million BTUs)

State Coal (% increase) 0i1 (% increase) Gas (% increase)
Minnesota
1971 38.2 77.3 29.0
8 14 33
1973 41.3 88.6 38.7
I1Tlinois
1971 34.4 65.5 40.8
24 28 56
1973 43.3 ’ 84.0 63.7
ITowa
1971 37.0 81.1 31.8
14 34 : 30
1973 44.0 108.8 41.4
Wisconsin
1971 43.1 86.8 37.8
14 1 26
1973 49.1 87.7 47.7
Michigan
1971 41.8 69.3 51.3
16 18 27
1973 48.5 81.9 , 65.3

Source: ""Analysis of Fuel For Electrical Generation By The Electric Uti]ity
Industry Fuel Burned Under Boilers and By Internal Combustion Engines,"
Edison Electric Institute, July 1974.
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Natural gas is coal's closest competitor in the utility market because
it is inexpensive and relatively clean burning. In the early 1970s natural
gas supplies were shut off to interruptible contract holders--such as
utilities--during peak demand periods. New interruptible industrial contracts
have been denied in many cases. As natural gas prices rise and reliability of
supplies become more uncertain, natural gas will becomé less and Tess competitive
againét coal.

Not only has coal in general become an economically attractive fuel source,
but Montana coal haé become especially attractive in many areas of the nation.

When compared to coal from other parts of the nation Montana coal has a price
advantage in many markets (1, III-11). Coal from midwestern (I11inois, Indiana)
and eastern (Pennsylvania and Appalachia) coal fields is generally high in sulfur.
Under minimum air quality standards, emissions from this coal must be treated.

The cost of treatment must be added to the price of using midwestern and eastern
coal to make a valid coal cost comparison (1, III-11). Even when the price of
transportation is added, Montana coal still undersells coal from midwestern or
eastern fields (1, III-11). (See Table 22 on p. 50.)

Montana coal also has the price advantage in some market areas where sulfur
content is not as much a factor, such as in generating plants built before 1971
and thereby under permisSive air quality standards. Kentucky, ITlinois and
Montana coal all were sold to the same Wisconsin utility company. The Montana
coal js the least expensive even ignoring the added cost of sulfur dioxide

removal associated with high  sulfur coal. (See Table 23 on p. 51.)
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TABLE 22

Price of Montana Coal in Midwest Markets Compared to Prices'gf_Midwest Coal

Origins, Actual cost 1973 Estimated - November 1973 Difference in Price advantage
destinations  of transpor-  coal cost average total actual price of cents/100 Btu . gt of  Of Montana coal
and transport tation by f.o.b. mine cost of western midwestern coal of Montana stack in gents/106 Btu
mode unit trains, in origin state coal delivered purchased by coal delivered gas de11yered compare
cents/106 Btu  cents/106 to state, steam-electric  compared to cleaning &° midwestern coa
Average Btu cents/100 Btu plants in state midwestern delivered with
’ destinations coal delivered emissions control
cents/106 Btu
Montana to
Minnesota
(approx. 815 |
miles) 24.5 16.2 40.7 39.6 1.1 more + 15.7 = 18 less Q
Unit train 16.2 30.8 39.6 8.8 less + 15.7 = 28 less !
‘Montana to
I111.-Ind.
(approx. 1,270 :
miles) 49.?2 16.2 65.4 46.4 19.0 more + 15.7 = 0.3 less
Unit train 16.2 39.1 46.4 7.3 less + 15.7 = 26.6 less
Source: Northern Great Plains Resource

Program, Interim Summary Report, U. S. Department of Interior, Sept. 1974.



TABLE 23

Coal Used by Wisconsin Power and Light* (6/74)

1bs: of. :

State BTU/Lbs. Sulfur Content (%) ¢/million BTU** sulfur/million
(Supplier) BTU
I11inois 10,260 4.4 119.5 4.2
10,387 4.4 111.2 4.2
10,260 2.9 94.7 2.82 .
Western Kentucky 10,913 3.5 88.8 3.2

Montana 8,535 0.2 82.1 .234

*short term contracts
**price at the plant

Source: Weekly Energy Report, Federal Energy Admfhistratidn, Sept. 23,.19i4.

Wyoming is Montana's closest competitor in the coéi market. Coal from
the two states has 1arge1y the same characteristics; production costs are similar

too. Table 24 presents a cost summary in cents per million BTUs:

TABLE 24
Origin-Destination Actual cost of 1973 coal Estimated
Transportation by unit f.o.b. price average cost

Montana to Minnesota o '
(approx. 815 miles) 24.5 + 16.2 = 40.7
Wyoming to Minnesota
(approx. 1,100 miles) 31.3 + 16.2 = 52.8
Montana to I11.-Ind. ,

- (approx. 1,270 miles) : 49.2 + 16.2 = 65.4
Wyoming to I11inois :
(approx. 1,110 miles) 43.7 + 21.5 = 65.2

Source: Northern Great Plains Resource Program, Interim Report, Sept., 1974.

Wyoming coal has a cost advantage in transportation to markets in the southwest. Figuré
19, p. 52 shows states as far east as West Virginia and Tennesee where Montana
coal has been sold and the shipping distance. Demand for Montana coal 15 quite
strong. Lt. Governor Bill Christiansen i]1us£rated this point ﬁt a fossil fuel
taxation hearing recently:

There's a producer that has the capacity of about 6.5 million tons;

who has 4 million tons subscribed for on a contract. He personally
told me that coal consumers (electric utilities) were beating a path
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to his door to buy the last 2 1/2 mijlion tons of‘capéciﬁy %or

calendar 1975, and that it looked 1ike he would not even have to

go to competitjve bidding. And thatfs a Montana producer (28).

Montana coal currently is transported by unit traihs. Unit trafﬁslare f
used to tranéport a sfng]e commodfty, in this case coa1,‘and are assfgned £0
specific'destinations (48). Un1t transportation is much less expens1ve than
trains with multiple cargoes. It has been est1mated that nationally, a th1rd to
a half of all coal transported by ra11 is moved by unit trains (48, 54). Table
25 shows selected Montana coal conﬁracts with the number of rai]rpad cars beiné.

used to transport the‘coa1:

TABLE 25
Selected Coal Contracts

Cars per week

Company {100 Ton/Car) L Dest1nat1on
Western Energy 263 " St. Paul & Northtown, Minnesota
580 Havanna & Hammond, I11inois
125 Joliet, Indiana
8 Other
Peabody 300 Cohasset, Minn.
Decker 500 © Havanna, I1linois
Westmoreland 832 cars Minneapolis, Minnesota
anticipated Dubuque, Towa
in 5 years LaCrosse, Wisconsin

Madison, Wisconsin

Source: Managing Our Energy Future, Upper Midwest Counci], Minheapo1is,
August, 1974. ‘ . S
Reclamation
In 1974, more than 3,000 acres of land were permitted under the Montana -
Strip Mining and Reclamation Act for surface mining of coal. Of the total, 240
acres actually were displaced to recover coal (41, 53-54). Most of the land
was disturbed only by facilities associatgd with mining such as rbads and tipples.

The total acreage actually stripped_1sv]ike1yftolrise dkastica]]y in the future.
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The extraction Of coal by strip mining is potentially one of the most en-
vironmentally destructive methods of obtaining fuel for energy production now
used in Montana. Strip mining disrupts Wildlife habitat, withdréws land from
agricultural production, and disrupts thé quantity and qué]ity of ground water
at least temporarily and possibly permaneht]y. Whether these effects are mitigated
and the Tland returnedvto a'productive use'depends upon the extent of preplanning,
the mining and reclamation plan, the soil, topbgraphy, rainfall and climatic
conditions, and the institutional policies and state“1aws regarding reclamation,
among many inf]uences. |

Any analysis of reclamation depends on how it is defined. Tab]é 26 lists
a number of rehabilitation objectives and'the probability of success for each:

TABLE 26 |

Probability of Reaching Reclamation Objectives
(High, Moderate, Low, Zero)*

Vegetative Zones

Ponderosa**
Pine &
‘ ~ Sagebrush Mixedgrass Mountain
Reclamation Objective Foothills Plains Brush

National Sacrifice Areas

(Abandon the Spoils) H* ' H H
Shape Site to Avoid ‘

Aesthetic Insult H H H
Shape Site and Expect

Natural Vegetation to '

Stabilize the Environment L M M
Establish Stable Vegetation

by Using Best Technology M : H H
Approach Conditions and

Values of Original

Ecosystems L M M

Complete Restoration of '

A1l Site Values 0 0 0
*H = High; M = Moderate; L-= Low; 0 = Zero
**Most Montana Tland with strippable coal would fall in this group.

Source: $392b11itation Potential of Western Coal Lands, National Academy of Sciences,
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Rec]aﬁation, as defined in Montana, is a process that is begun the day a )
mine is anticipated and is not completed until the land is back in full-time
productive use after mining. By law, mining is not allowed without the prospect
of successful reclamation.

The reclamation process can be broken down into eleven steps:

1. Inventory resources (wildlife, soils, overburden, )
vegetation, hydrology, exceptional areas) g

2. Analyze and decide on reclaimability ) Preplanning
(Issuance or non-issuance of permit) g
3. Design mining and reclamation plan to meet )
provisions of law and problems of specific mine site )

4, Stockpile topsoil

5. Remove overburden and sort

6. Remove coal

7. Replace sorted overburden and topsoil

8. Prepare overburden and topsoil |

9. Seed or plant vegetation

10. Protect vegetation

11. Manage and use land

Adequate reclamation has yet to be proven in Montana. The Montana Agricul-

tural Experiment Station\(MAES) has been carrying out experiments for several
years on test plots at the Rosebud Mine.* These studies to date have demonstrated
that with careful horicultural practices and management, certain species of
introduced and indigenous plants can be established on some of the reclaimed
strip-mihed areas (49, 50). However, conclusive evidence that self-sustaining,
permanent, diverse vegetative cover of predominantly native species is feasible
has yet to be shown (50).

*The Rosebud Mine is Western Energy's (Montana Power Company subsidiary) mine
at Colstrip in Rosebud County, Montana.
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Wildlife habitat--the vegetation and topography needed by wildlife for
food, shelter and breedihg purposes--is destroyed by strip mining and the species
thus disturbed are displaced or eliminated, at Teast until reclamation is
successful (51). Very 1ift1e direct research has been doné on thé restoration‘of
wildlife habitat after mining. The few projects begun are not adVanced enoﬁgh |
to predict success in reclaiming wildlife habitat. Successful revegetation
of strip-mined land does not guarantee that a habitat will be restored (51).
Many factors, including the behavioral characteristics of the various species,
figure in this.

It is Tikely that some food and cover requirements will be restored while
some existing specific uses probably will not be. The dancing grounds utilized
by prairie chickens in their annual courtship displays could become one example
(51). Disturbance of key wildlife range areas and migration routes could cause
other examples. Excepting these uses, impacts of strip mining probably will be
confined to the immediate mine site area.

Strip hining can affect ground water quantity and quality by disrupting
the coal beds that are natural aquifers (52). This situation has occurred at
the Decker Mine in southeastern Montana. Before mining, the aquifer discharged
about 40,000 gallons of water a day into the Tongue River. Since.mining was
begun this flow has been disrupted (52). Much of the flow now causes pools in
the mining pits and must be pumped out. The pumping draws down water levels
locally but induces lateral flows from all directions and vertical flow from
below, produting a total mine effluent of about 400,000 gallons per day (52).
The character of the discharge has been changed by mining. The effluent has
high concentrations of sulfates and nitrates leached from pulverized coal, over-
burden and residues from ammonium nitrate explosives used in the mine (52).

The water level is predicted to decline as the mining continues but at a decreasing
rate (52). Wells very close to the final cut will become non-productive after

mining stops. Nearby wells may regain their previous water levels after the mine
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closes but the water drawn from such wells could remain more mineralized than
unaffected ground water supplies (52).

There are three major state laws which relate to coal production. The Strip
Mine Siting Act provides that strip mines cannot be opened in areas which have
certain special characteristics and cannot be reclaimed. The Strip Mining and
Reclamation Act provides standards for reclamation, and recommends certain pro-
cedures for strip mining in order to enhance possibilities for reclamation (53).

‘The Coal Conservation Act is intended to prevent the waste of coal in mining
and requires that all marketable coal ‘in a given area be mined at once (54).

The Strip Mining and Reclamation Act passed by the 1973 legislature does
not rea]]y affect strip mine production because reclamation is an integral part
of good mining procedures. The act requires that procedures be used to insure
the best possible reclamation. It requires each mine operator to reclaim land
as rapidly, completely and effectively as the most modern technology will allow.
It also requires that reclamation provide a permanent vegetative cover capable
of feeding wildlife and 1ivestock and withstanding grazing pressure at least as
well as vegetation that existed previously. Regeneration must take place under
natural conditions including drought, heavy snowfall and strong winds and soil
erosion must be prevented to the extent achieved before mining. So far, recla-
mation under these requirements has not been achieved in Montana.

The Strip Mine Siting Act, a sister to the Strip Mining and Reclamation Act,
was passed by the 1974 Tegislature (55). It was designed to implement a section
in the reclamation act which provided for denial of mining permits on unreclaimable
land or on the grounds of special or unique area characteristics.

The Coal Conservation Act is to assure the wise use and to prevent the
waste of coal from strip mines (54). Under this act the Department of State Lands
has the authority to review strip mining plans and require that they assure the

prevention of waste. The act requires that all marketable coal, strippable coal
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that is economically feasible to mine and is fit for sale in the usual course of
trade, must be mined. Western Energy and Decker Mining companies have had their
mining plans reviewed under this act and were found to be in compliance. (For
a review of the Department of State Lands program and a summary of these laws,

see Appendixes F and G respectively.)

ELECTRICITY

Consumption

From 1961 to 1973 electricity consumption in Montana grew at an average
annual rate of 4.8 percént per year (16). Large industrial users had a
much larger growth rate for the same period. Demand has virtually ceased growing
since 1969. 1In fact, from 1969 to 1973 electrical consumption dropped an average
of 1.5 percent per year (16). There were new consumers since 1969 but they failed
to offset the decreasing demand of others. The general leveling of demand for
the past five years may be indicative of a trend toward reduced rates of growth.

Electricity. consumption varies among séctors with industrial users accounting
for two-thirds of the total use (56). (See Table 27 on p. 59.)  The large
percentage of industrial users reflects Montana's concentration of energy
intensive industries, such as aluminum refining, cement and‘copper reduction plants.
The largest industrial consumer, the Anaconda Aluminum Company reduction plant
near Columbia Falls, is supplied energy by the Bonneville Power Administration,
and consumes about a third of all electricity used in Montana (56). Montana's
many energy intensive industries are typical -of the Pacific Northwest, where
plentiful electricity supplied by hydroelectric facilities is relatively
inexpensive.

Electricity demand does not remain constant throughout the year, or day.
When demand is greatest is called peak load. Montana's peak load is in the

winter, at mealtimes, with a smaller peak period in the summer about midday.
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Utilities plan and build their generation capacity to meet the anti-
cipated peak load period. Much of the time capacity greatly exceeds demand so
utilities have electrical reserves. This surplus of power is sold to customers
(mostly industries) who accept the risk of interruptible supply in order to
reéeive a much Tower price. During peak loading, if there is not enough capacity
to supply full power in the entire system, interruptible contract holders must

have their electricity shut off so that utilities can supply firm demand.

TABLE 27

Electrical Consumption by Sector (1973)

Sector Portion of Total Consumed (%)
Residential 17
Small commercial and industrial 13
Large industrial and commercial 66

Source: Comp11ed by EQC Staff from Federal Power Commission reports of
companies operating in Montana.

Policies Affecting Electricity Consumption

Price significantly affects consumption\of electricity. Montana's Public
Service Commission regulates the price of electricity sold by utilities to
Montana consumers. The existing price structure for electricity established
by the commission gives a discount to customers who use much electricity. This
price structure encourages consumption. Moreover, industrial users receive
much Tower prices per unit than the residential or commercial users. Hence
industrial users are encouraged to use processes which may cost less initially
but require more e]ectricity to operate in the long run. Table 28 on p.60 shows
the three main classes of electricity consumers and their average charges for
1973. Montana Power Company's rates are shown here, but it should be noted that

-all electric utilities operating in the state offer similar price incentives for

large consumers. ~-59-




TABLE 28

Montana Power Company's. Customers and Rates (1973)

Consumption of Contribution of
Sector Average Charges Total (%) Total Revenue (%)
Residential 2.45 24 37
Commercial 2.197 21 30.4
Industrial .86 50 27.8

Source: Based on Federal Power Commission annual reports, Form 1, Account 460 on
file with Montana Public Service Commission.

The residential sector contributes 37 percent of the total revenue received
by Montana Power Company, yet it only uses 24 percent of the electricity. The
industrial sector only contributes to 27.8 percent of the revenue yet it uses
half of the electricity (56). A detailed discussion of electrical rates is

presented in Appendix A, "Conservation Through Rate Restructuring."
Production

Electricity in Montana is generated from two basic sources: hydroe]éctric
and fossil fuel steam generating facilities. (See Tab1e 29 on p. 61.) Hydro-
electricity accounts for approximate1y 84 percent of the total power produced in
the state; steam power accounts for the rest (18). Hydroelectric plants, dams
and turbine-generators themse]ves.are nonpolluting, although the adverse environ-
mental effects of a dam on a stream and its surroundings are massive. Fossil
fueled plants emit pollutants that significant]y affect air and water quality.
Hydroelectric plants are also much less expensive than steam generation facilities
per unit of electricity produced. It would seem that hydroelectricity is the
preferred method of generation, but the sites for more such facilities in
Montana are limited and in most cases would require damming of previously free

flowing streams.
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TABLE 29

Generation Facilities and Fuel Requirements

Pergent of Total Percent of Production From

Electrical Production - Steam Generation Facilities
Hydroelectrici ty : 84 -
Steqm Generators 16 ' ‘ 100
0i1 less than 1 less than 1
Gas 1 6
Coal 15 94

Source: "Fuel and Energy Data, 1972, United States by States and Regions,"
Bureau of Mines - Information Circular IC 8647, 1974.

Although 84 percent of the electricity generated in Montana comes from
hydroelectric sources, not all of it is available for in-state users. This
is true for the federally sponsored dams under the Bureau of Reclamation, Army
Corps of Engineers and the Bonneville PoWer Administration. The Bureau of
Reclamation, which markets power from its own and the Army Corps of Engineers
dams, sells power on a preferred basis: that is,certain‘custbmers such as
Rural Electric Cooperatives (REA) and irrigation districts have‘first call
onbany power produced from these dams. Much of the electricity produced in
Montana from these sources is already committed to out of stéte preferrred
customers. An investor-owned utility, Washington Power and LightCompany, owns
Noxon Dam; its hydroelectricity is totally committed for use in Spokane, Washington.
Fossil fuel steam generation facilities, which account for 16 percent of the
total electricity production in Montana, use natural gas, oil and coal as fuels
(18). In Montana, most of these plants rely primarily on coal as a fuel source,
with lesser amounts of natural gas and fuel o0il used respectively. In 1972,
approximately 15 pércent of the total electricity produced in Montana was
generated in plants that use coal (18). About 1 percent of the electricity

was produced from natural gas and less than 1 percent was generated from fuel
0il (18).
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THOUSAND KILOWATTS

FIGURE 20

Montana Electric Generating Capacity 1962-76
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The total electrical generation capacity in the state has not risen since
1968 (57). (See Figure 20 on p. 62.) Total capacity refers to the maximum
amount of electricity a facility can generate operating at 100 percent efficiency.
In 1975, the situation will change greatly with the operation of Montana Power
Company's first Colstrip unit (350 megawatts) and the expansion of the hydropower
facilities at Libby Dam (287 megawatts) (57). These additions will increase
Montana's total capacity to 2400 megawatts. There will be a further increase in
1976, with the operation of Colstrip Unit No. 2. By 1976, even allowing for the
expanded hydroelectric production at Libby Dam, hydroelectric power will account
for only 66 percent of the total generation in the state.

Montana's electricity production from 1960 to 1973 continually exceeded
the amount consumed in the state, which made Montana a net exporter of this
energy source for those years (16). (See Figure 21 on p. 64.) The net exports
decreased over the years as demand increased in the state. Production declined
dramatically in 1973 because of a water éhortage for hydroelectric dams. However,
1974 production was back to normal. Montana in 1975 will become a netrexporter
of electricity in amounts larger than ever  before by the addition of the Colstrip
generating plant, jointly owned by Montana Power Company and Puget Sound Power
and Light. This plant will be larger than any other in the state. At least
half of the electricity--the amount owned by Puget Sound Power and Light--will
be exported from the state. Montana Power Company will have enough electricity
available to export surplus amounts, further increasing net-exports. In anti-
cipation of the large increase in electric power available to Montana, a series
of advertisements were placed in the eastern and midwestern editions of the Wall

which the series is termed, emphasizes

Street Journal. "Project Energize,
"cheap, abundant power" to encourage new industries to locate in Montana. These
ads are correct; Montana will have power in excess of its demand, power that will

be exported to the Northwest Power Pool. Montana has first call on this power,
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FIGURE 21

MONTANA ELECTRICITY PRODUCTION & CONSUMPTION
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so if new industrial facilities located in the state they would have adequate
e1ectr1ca1'energy supplies. | |

Montana utilities pool their power resources with other utilities in
the region. For example, Montana Power Company has joined a number of power
pools such as Pacific Northwest Coordination Agreement, Western Systems
Coordinating Council, Associated Mountain Power Systems, and the Northwest
Power Pool mentioned above (58). Through power.pools utilities can share electric
power during their somewhat different peak Toads. For example, with a peak load |
in Montana at 7:00 p.m., utilities in the state's service area can acquire excess
power out-of-state from utilities whose peak load does not occur until later due
to time zone differences. This system of regional power pools allows for relatively
efficient power distributions; however, this arrangement has not been eitended to
its fullest potential. Different regions of the nation have different seasonal
peak load beriods. For example, the northwest's seasonal peak load is in the
winter, while the southwest United States' peak Toad occurs in the summer. If
regional pool systems were expanded to a national grid system, excess e]ectri;ity
in some areas could be used in areas with peak loads. Such a grid system would

require less excess generating capacity needed for peak load periods.
ENVIRONMENTAL EFFECTS OF ELECTRICAL GENERATION

Generation of hydroelectricity itself does not produce air or water po]Tution.
The dam which is associated with the power plant, however, does alter natural
ecosystems. Damming of a stream causes massive changes in aquatic habitat and
leads to changes in species. Residents Qho live in the area of flooding, of
course, are relocated. Major new dam sites in Montana would have to be on what
are now free-flowing streams, thus destroying their native characteristics.

Hydroelectricity is inexpensive today only because the dam builders do not take



into consideration the cost to the human environment. One author sums up
the environmental effects of hydroelectric power production:

Few actions of which man is capable in a similar time and place

can have such farreaching ecological effects--physically, bio-

Togically or socioeconomically--as a major hydroelectric dam (59).

Steam generation facilities fueled by coal emit substantial air and water
pollution. There also are signfficant negative economic and social 1mbacts
connected with their construction, especially in rural areas, such as Co1sfrip
in Rosebud County, where Montana Power Company and Puget Sound Power and Light's
generating complex js. The Colstrip Unﬁté No. 1 and No..2 represent Montana's
first experfence with mine-site power plant location in a rural area, so it will

be used as an example of the environmental, social and economic impacts of such

facilities.
Air Quality

Air pollutants from coal-fired generatiﬁé p]ants'are regulated under the
federal C]ean Air Act of 1970. There are th air qua]ity standards under this
act, primary and secondary. Primary air»stahdards aim to protect human health
by Timiting the ambient (outside air) concentrations of various pollutants from
emission sources (1, IV-67). Similarly, secondary ambient air standards are to
protect public welfare, plant 1ife, and animals with 1imits generally more
stringent than primary standards. Standards for a given pollutant are set at
permissible levels for given periodg of time. Requirements for annual average
permissible pollution for example, are more restrictive than the levels allow-
able for daf]j pollutant concentrations. |

. There is considerable controversy about the extent to which secondary
standards protect crops, native vegetation, livestock, wildlife and the public
welfare in general. Little data exist on the effects of 1ong-term-exposﬁre

to sulfur dioxide, and trace metals in particulates (dust). Still less is known
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about the effects of biological concentration of trace metals. Trace metals _
present in vegetation for example, can be concentrated in grazing and predatory
animals.

As illustrated in Figure 22 on p. 68, state and federal ambient sulfur
dioxide standards are set at levels far above.existing sulfur dioxide concen-:
trations in the Northern Great Plains (1, IV-67). By depicting existing sulfur
dioxide levels in selected urban areas, the graphs show that airborne sulfur
dioxide concentrations in Montana could rise almost to levels now experienced in
Cleveland and Los Angeles and still be in’comp1iance with existing standards.
With reference to sulfur dioxide, Montana air could be three times more polluted
than Denver's and still meet standards (1, IV-69).

~In a recent letter to the governors of the 50 states, EPA Administrator
- Russell Train explained:
To allow for maximum state flexibility and discretion in assessing
the air quality implications of major new sources of sulfur dioxide
and particulates, the regulations establish a national procedural
framework within which the states would act. Following public
hearings each state would classify its presently clean areas into
any one of three categories: (1) a preservation area, in which
very limited growth in emissions and deterioration of air quality
would be allowed (Class I). (2) a moderate emissions growth area,
in which modest increases in emissions and deterioration of air
quality could occur (Class II). (3) an intensive emissions growth

area, in which emissions would be allowed to deteriorate air quality
up to the national standards (Class III) (60).

Train noted that non-degradation provisions by themselves could 1imit
future land usé options in clean air areas. He conveyed a strong personal
belief that "the federal government, including EPA, ought not to dictate local
land use decisioms" (60). Under court order to define non-degradation, EPA
passéd on to the states the job of determining, area by area, how much
new industry is desired and what levels of,gir quality deterioration will be

allowed to accommodate new facilities.
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Source: Northern Great Plains Resource Program, Interim Summary Report, 1974

The EPA regulations would be concerned with sulfur dioxide and parficuTate
emissions from 19 kinds of sources, including refineries, power plants and
smelters. If the regulations adopted remain unchallenged in court, all air
quality regions in the country will be given an initial Class II status.

According to the EPA, air in a Class II area could accommodate a coal-fired
power plant of about 1000 megawatts capacity without exceeding permissible Timits
(60). Largef or additional generation units in the same area probably would be
precluded in Class II areas. Colstrip Units No. 1 and No. 2 total 700 megawatts
capacity; proposed Colstrip Units No. 3 and No. 4 total 1400 meqawatts capacity
for a grand total of 2100 megawatts capacity at on site. The Colstrip area
probably would not be eligible for Class II status if Units No. 3 and No. 4 wefe
allowed. The arbitrary Class II designation, however, is meant to be temporary;

final classification would be up to the governors. After public hearing in the subject
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areas, the governors could reclassify areas as Class I, ensuring that existing
air will remain undegraded (60). Alternatively, governors could reclassify

areas as Class III and allow additional pollution to the level of primary ambient
air standards. If governors were to take no action, Class II c]assifiéations

allowing "moderate emissions growth" would stand.

Social and Economic Effects

Colstrip Units No. 1 and No. 2 are being built in a previously rural
area, and have caused significant social and economic impacts on the residents .
of that area. The chief cause of these impacts is the drastic growth in
-population during construction which will be followed by a decline when construc-
tion fs finished. Rosebud County must provide servicés such as schools, roads,
and law enforcement for many temporary residents. The agriculturally based
economy also is disrupted by uncertainty about future development and tax -
levels (61). A1l of these impacts cause severe demands upon the residents and
county government in the Colstrip area. Colstrip area farmers and ranchers,
many of whom must expand to stay competitive, are marking time in an attempt.
to determine whether buying more land and equipment will increase production
profitably (61). Ranchers are reluctant to buy land for fear of not being able
to use it; farmers are reluctant to buy additional equipment for similar
reasons (61). Ranchers who want to move out are hesitant to sell land to the
coal companies or land speculators, yet they cannot find other ranchers who
want to buy (61).

Local businessmen also are very uncertain about their future. According
to recent research, only financial institutions, and not even all of them, are
making plans to cope with the changes of growth (62). Many businessmen in

Forsyth are delaying expansion plans until the size of the potential market is
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known. There are also fears that with more development will come chain stores
and competifion that cannot be met (62). As a consequence of the all-round
economic hesitation, goods and services in the Colstrip and Forsyth area are -
scarce and are priced higher than in other eastern Montana communities (62).

Detailed data on governmental expenditures to meet increésed demand for
public services have yet to be tallied thoroughly. However, interviews with
officials in Rosebud County reveal a bleak picture. The drinking water
system of Forsyth is being used to capacity, as is the sewage disposal system
(63)." The -potable water supply in Colstrip was reported recently contaminated.
Any increase in the capacity of the Forsyth systems js 1ikely to come only at
the local taxpayer's expense, although some federal assistance may be available -
(63). .County officials also have reported that land use planning is slowing
because of the Timited funding available for a planning staff. Practically
all of the land in the Forsyth area that is available for siting of mobile
housing is being used for that purpose (63), The part-timé county sanitarian
for Rosebud CQunty has predicted that serious public health problems are
possible very soon. Rosebud County has one public health nurse. Interviews
with Rosebud County's only public nurse have revealed that she is unable to
perform all needed services and is barely able to keep up with schoo] system
responsibilities (63). The Montana Department of Health and Environmental
Sciences has been providing intermittant services such as family planning. In
addition, a $175,000 grant to build up Tocal health services in rural eastern
Montana has been awarded to the Department of Health and Environmental Sciences
by the 01d West Regional Commission.

Although the Rosebud County service area numerically has adequate
hospital and long-term care facilities, they are in Forsyth, 35 miles from

the site of Colstrip construction and mining. The only health care facilities
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available in Colstrip are two mobile houses, one located on the construction
site and the other nearer to the housing area in Colstrip, The mobile units
were provided by the Montana Power Company and are staffed by nurses who give
first aid and provide elementary diagnosis and referral. The Rosebud County
public health nurse and state health officials also use the mobile units.
Rosebud County, typical of many rural Montana counties had a shortage of
health hanpower even before industrialization began.

The Rosebud County school system, especially at Colstrip, has been
affected severely by industrialization. While sometof the classroom crowding
problems have been solved by a long-promised Montana Power Company donation of
mobile housing for classrooms, crowding still exists. Several courses formerly
offered have been dropped as luxury items, as the teaching staff struggles to
meet increasing demands (61). Many have complained that the quality of educa-
tion offered by the Colstrip school has dec]ihed. Newcomers to the area a1sd
complain about the lack of Certain courses (61). |

The incidence of crime in Rosebud County has skyrocketed. In 1972,
arrests totaled 129 (7 felonies, 122 misdemeanors); in 1973, the figure rose
to 835 arrests (13 felonies, 822 misdemeanors). Of the 1973 offenses known
to police, more than half were theft; slightly over 15 percent were aggravated
assault. The law enforcement budget has been 1ncreased four-fold in recent
years and many residents are not yet satisfied with'its adequacy.

| The Highway Department reports that the roads in the coal development
area of Rosebud County are being used far beyond what they were designed to
handle. Montana Highway 315 connectjng Interstate 94 with Colstrip has
deteriorated greatly. Traffic increased from 50 vehic]es per day a few years
ago to 1,053 in 1973 and an estimated 2,500 in 1974. The cost of rebuilding

the road is far beyond the budget capabilities of the county.
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To meet rising demand for public services the county must raise new
revenue. The county is to receive three cents a ton on coal mined in the county;
however, the money is restricted to use in general fund and cannot be applied
to schools or roads where the needs are most pressing. Table 30 compares the miT]
Tevies for the last two years and shows the large increase in taxes in Rosebud
County:
TABLE 30

Mill Levies in Rosebud County

72-73 : 73-74 Percent increase
Rosebud County :
General Fund 12.42 16.31 31
Road Fund 10.56 11.93* 13
Forsyth: General Fund .24 48 - 100
Schools

Angela 2 67.16 - 80.75 20

Forsyth (C)4, (R)4 83.91 95.26
Rosebud 12 » 86.80 90.97 5
Colstrip 19 62.78 79.71 27

*12 mills is the Road Fund legal limit

Source: State and Local Government Coordinator, Governor's'Office, 1974.
In many cases the increaséd m111 Tevies are nof meeting needs adequately. For
example, the quality of education at Colstrip school has deteriorated greatly
in the opinion of longtime residents (61). One rancher reports that His fourth
grader has had eight different teachers during the year as classes were split,
children moved, and teachers reassigned.

The_taxab]e value of Rosebud:County increased $6.45 million frdm'1973
to 1974 but most of the inérease was attributed to a 30 percent jump in the
valuation of cattle (64). Only $1.68 million was attributed to the Co]strip'
ehergy complex (64). The plant, with an estimated value of $180 m111foh, added

only $1.68 million to Rosebud County's tax base (64);
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The County Commissioners are aware that the tax base of the coUnty will
increase and Western Energy Compahy's projections indicate that sometime in
the 1980s Rosebud County will have more money than it will be able to spend.
But now there is no way to meet the needs with available funds and financing
mechanisms.

Once Colstrip resident sums up the problem this way:

Under the present laws in the state of Montana sma]T rural

- communities, such as Colstrip was prior to the recent coal

development, are going to be destroyed by the impact of coal

development. Present laws make it possible for the coal

development companies to shift the tax burdens of their

impact on the farmers and ranchers in the area being developed.

Not only will these older residents be forced to accept a

deterioration of roads, schools, law enforcement, recreational

facilities, environment and life style but they will be

subjected to unbearable tax loads to provide social services
for the employees of the Colstrip area...(64). ’

URANTUM

Although its  true potentia] remains,specu]apive, Montana's Qranium ore .
‘resource may have an important future in the nation's growing nuclear power
industry. The state's nuclear role may include becoming a major step in the
complex nuclear fuel cycle, the enrichment process which is used to concentrate
the energy of uranium for nuclear power plant fuel. Uranium enrichment
facilities need not be near uranium deposits however; the primary requirement
for a nuclear fuel plant is adequate power’(about 2,500 megawatts) to drive
the enrichment process. Montana, which has coal and therefore potential for
large supplies of electric power, has high potential as an enrichment plant
site.

In order to examine Montana's possible contribution to the nation's

nuclear industry and the impact such an industry would have on the state, it
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must be determined first whether there is a potential here for a nuclear-related
industry and what its adverse environmental effects mightbe. Montana agencies
may have some authority to impose controls and in limited cases mitigaye
environmental problems.

The commercial production of uranium in Montana has been very small. ’The_
largest ore production recorded was less than 3,000 tons in 1958. 1In only two
other years, 1960 and 1961, was production large enough to record. Most of
Montana uranium has been mined fn the PryOr Mountains bf Carbon County. There
has been no production of uranium in the state since‘1966 (65).

Montana does have potential commercial reserves of uranium, although
there are no maps available to the public for exact Tocations. A number of
energy industries are actively exploring for ufanium, especiq]]y.in areas most
Tikely to have uranium deposits--southeastern Montana in the Fort Union coal
region and to a lesser extent, mountainous western portions of the state.
Uranium's future in Montana is uncertain: "Production of uranium from Montana
deposits remains more potential than actual. 'A1though uranium production in
the state is currently dormant, the discovery of commercially more important
deposits is a continuing possibility" (66).

Uranium can be found associated with more than 50 mineral types, mostly
rare. The main ores are uraninite, found in vein deposits, and secondary
mineral deposits which are the weathered remains of uraninite. The vein ores
are found in the mountainous areas of Montana, in particular, the northern
half of the Boulder Batholith just south of Helena in Lewis and Clark and
Jefferson Counties. Veined deposits also have been found in Granite, Madison,
Mineral, Powell, Sanders, and Silver Bow Counties (66). The occurrence of
the secondary minerals, located in sedimentary deposits, are generally in parts

of eastern Montana, notably in Carter and Fallon Counties, and southwestern
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Montana (66). The uranium deposits in Carter and Fallon Counties are a portion
of uranium bearing lignite (low-grade coal) deposits which underlie much of
North and South Dakota. In southwestern Montana there are uranium bearing
lignites, shales and phosphorite deposits, whose exploitation might be possible
someday, according to one source. "The amount of uranium diaseminated in these
sedimentary deposits is very small, but if the need were great enough or the
improved treatment techniques developed, they could in the aggregate be the

source of substantial amounts of uranium”‘(66).

Geological formations, drill patterns made by exploration, and leases all
he1p 1dent1fy poss1b1e commercially m1neab1e areas,‘but none gives information
about spec1f1c location or type of uranium reserves. Because it is more costly
to engage in prospective activities than to hold leases, prospecting patterns
are a better indicator of a corporat1on s interest in any given area. Baaed on
the indicators of geologic formations and type of prospective activity, Sidney.
L. Groff of Montana Bureau of Mines speculates that Montana does have 1ow-grade‘
uranium reserves, which probably will be mined in the future (68). Accordfng
to Groff, the state's reserves are not as great as those of Wyoming‘which are

extensive and are now being mined (68).

Leasing and prospecting activities show that the uranium industry is
interested in Montana uranium reserves. Of more than 85,000 acres of state
schoo1 lands leased to energy corporations for uranium, about ‘80 percent are
controW]ed by two companies, Mobil 0il and Utah Internat1ona1 Inc., in about
equal shares (68). For county by county 11st1ng of tota] acres 1eased see

Table 31 on p. 76 . Prospecting permits are probably a better indicator of
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industry interest in the uranium potential of Montana. The Departmént?of State

Lands (DSL) has issued 28 prospecting permits for uranium in 17 counties (69). (
The prospecting permits represent 35 percent of the total permits issued by

the department; the rest were issued for coal prospecting. This activity

is believed to be speculative exploration to discover marketable deposits of

uranium.
TABLE 31
- Uranjum Activity in Montana
County Acres leased on school lands (4/74) prospecting permits
: (7/23/74)

Beaverhead 4,490.32 -0
Broadwater 2,480.00 1 .
Carbon , none 1 . "
Carter 14,704.00 7
Cascade . 310.00 0.
Dawson ’ none 1
Deer Lodge none 1
Fallon none 1
Fergus _ , 11,206.76 1.
Golden Valley none 1
Jefferson. . : 21,000.00 1
Madison 16,608.00 2
Musselshell 1,480.00 5
Petroleum 640.00 1
Sweet Grass 480.00 1
Silver Bow none 1
Wibaux none 1
Yellowstone none 1
Total 85,665.00 23 by Department of
' - -State Lands

*(]1 through State Lands Department and 4 through Bureau 4 by Bureau of Land
of Land Management) ' ___ Management

27 total by state

Source: ‘Leasing record and prospecting permits issued by and federal p.p.

Department of State Lands.
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The geological formations and present uranium industry interest as shown
by leasing of state Tands and prospecting permits seem to jndicate that uranium
mining in Montana is a probability. Figure 23 on p. 78 shows known geological
formations, prospecting permits issued and leases granted for uranjum. This
map shows only the probable location of uranium in the state. This is not to
say that all of the counties indicated have ufanium in commercial quantities
or will have uranium mining. There are four counties with 1easing;3pro§pect1ng
and geological formations known to contain uranium, namely Carter,'Bea@érhead,
Madisoh, and Jefferson. Uranium mining occurring in vthe state; of‘cqurse,

will be a function of economics and demand for uranium in the nuclear industry.

Market conditions dictate whether specific deposits of uraniuh would be
economically mineable. Market conditions for uranium are likely to change
substantia]]y in the next few years as the demand for uranium grows. America
seems to be counting on nuc]ear.ﬁower to solve many of her energy supp1y
problems. The number of nuclear power plants expected to be bujlt by 1980
is eight times the number in operation in 1972. Plant capécity in 1990 is
expected to be 30 times that of 1972 (71). Demand for uranium.ore is expected
to jump five times by 1980, up from the 8,000 tons a year now consumed (71).
The breeder reactor should greatly reduce the amount of newly mined uranium
needed for nuclear plants, but is not expected to be available commercially
until mid-1990. Unless other methods of extending the use of mined uranium
are discovered, it may be necessary to use. previously 1ow—grade,.uneconom1ca1

uranium ores, such as Montana's.
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FIGURE 23

Potential Uranium Reserves--Montana _ .
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Three methods are used to extract uranium; each of which might be applied
to recovery of Montana's reserves. Two of the methods, open pit and qnder—
ground mining, are conventional. Solution mining is semi-experimental. Open
pit mining is used to extract ore which is relatively close to the surfaée,
and resembles open pit mining of other minerals. Underground mining is used to
recover deep reserves and may be used in conjunction with_open pit mining.
Solution mining can recover reserves at underground mining depths. In solution
mining, an acidic solution injected through a well leaches the uranijum
deposits (72). The uranjum-bearing,11quid is then pumped from the deposit
through production wells to a recovery plant which separates the uranium.from
the acidic solution. This waste solution is then discarded into tai]jng ponds
(72). Solution mining was used in Shirley Basin, Wyoming from 1967 until 1971
when damage it was causing to an aquifer was discovered (72).

A facility usua]}y located near open pit or underground mine sites is the
yranium mill. Low-grade ore (mostly 0.1 to 2.0 percent uranjum) moves from
the mine to the mill where the uranium'ore is separated from waste rock (73).
The ore, crushed to the consistency of fine sand and mixed with water, is pumped
into leaching tanks, where (according to ore type) an acidic or alkaline |
solution is added to dissolve the uranium. At the end of this process the
uranium--called "yellowcake"--contains about .7 percent uranium (73). The solid
waste products (tailings) are suspended in the liquors and then,

pumped by slurry to tailing dumps located alongside the mill. The

liquor ultimately evaporates or seeps into the ground or is allowed

to flow into natural waterways at a controlled rate dictated by

applicable regulations. The sand-like material remains and the

radioactive daughter products of the uranium remain in the tailing
piles. (73)




The amount of tajlings from a particular mill depends upon the percent of
uranium per ton of ore. The national average ore contains ,25 percent uranium.
Only about five pounds of uranium and 100 pounds of vanadium are removed from
each ton processed; the balance (nearly 1,900 pounds) is heaped on a tai]ings
pile as waste (73). If Montana's uranium reserves are of quality lower than the
national average, which is probably the case, volume of waste tailings would

be higher than average.

Environmental Effects

There are serious envifonmentaT probTéms associated with any open pit
or underground mine; here the emphasis will be on environmental impacts
specific to uranium mining.

The power of condemnation of surface rights for strip mining of coal has
been taken from energy cbmpanies; butjthis option 'is still open for the strip
mining of other minerals. Under current laws, a surface owner can have his
1ahd condemned to allow surface mining of uranium. Because there are social
and environmental problems common to all surface mining disturbances, perhaps
condemnation powers should be taken from uranium miners too,‘at'1east fhose
who use sufface mine methods.

Open pit and underground uranium mining both have problems assocjated
with the disposition of overburden. One problem associated with surface or
underground uranium mining is that radioactive material leached from taiffngs
may enter nearby streams. Some sources say the problem can be controlled:
"This hazard can be controlled by adequate monitoring, impoundment of water
for critical periods, control of discharge, and by suitable design of tailings
areas tovprevent uncontrolled leaching" (73). Underground uranium mining

poses a unique problem in that there are occupational hazards associated with
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working in a closed space with radioactive materials. A direct relationship

has been established between occurrence of lung cancer in uranium miners who
work underground and the level of radioactive by-products in the‘mine atmosphere.
This problem can be alleviated by adequate ventilation and 1imiting the amount
of time workers spend in the mine, it is said:

The possibility of danger to workers in underground mines and their

associated mills.is due to radon emissions. This danger is one of

the industrial or work environment, and it is unlikely that the

situation will ever be encountered where there is damage to the

natural environment outside the mine itself. The danger can be

minimized by adequate ventilation within the mine and by rotation

and scheduling the workers to control the time spent in the critical

areas. Modern statistics of health injury to miners of radioactive

ores show that with present understanding and management the aware-

ness of the miners and mill workers themselves, risks from accumulated

radiation are negligible in uranium mines today. (73)

Open pit mining does not share the ventilation problem. Although solution
mining does not cause the surface disturbances of open pit mining and therefore
would seem to be more environmentally attractive, groundwater quality may be
affected by the acids used in solution mining. Ground subsidence is a
possibility. There needs to be more research to control the adverse effects
of solution mining.

Tailings from uranium mills and recovery plants are discarded in a slurry
to ponds where the 1liquid must evaporate, seep into the ground or flow into
natural waterways. The substance which remains is a sand-like material con-
taining the radioactive by-products of uranium. If allowed to enter surface
or groundwater resources, the tailings can contaminate water used for other
purposes (73). Also, as the tailings dry, wind 1ifts radioactive particles into.
the air. To prevent water and air pollution from the Tong-1lived radioactive

contaminants, it is necessary to isolate the tailings pond from weathering

factors for many years.

-81-



Controls on Uranium Mining and Milling

The controls on uranium mining and milling cover two areas: regulating
the mining process and regulating radioactive pollution from uranium reserves
and waste. Open pit mining of uranium is regulated by Department of State
Lands under the Strip Mining and Reclamation Act which requires reclamation pf
disturbed land. Because the present regulations do not apply specifically
to uranium mining, new regulations should be promulgated. Underground mining
is not controlled except for its surfaceldisturbanées. The chief occupational
hazards of underground uranium mining are regulated by Department of Health
and Environmental Sciences (DHES) under the Radiation Control Act, which can
require control devices. Threats to groundwater qua]ity from solution mining
can be controlled by the DHES under the Water Quaiity Act, although other |
problems may not. The regulations under the Water Quality Act are not pro-
mulgated specifically for solution mining. | |

The environmental effect of uranium mihe and mill tailings also is requ-
lated by DHES under the Radiation Control Act. However, existing regu]afions
concerning tailings are inadequate. The regulations were written in 1971'
before many new techniques for control of tailings were devised. Perhaps
new regulations should include these techniques. The Atomic Energy Commission
has regulative powers in the uranium milling process; however, the state can
assume its function by becoming a so-called "agreement state." By assuming
the AEC's standards, the state then assumes the AEC's regulatory authority.
The 1969 legislature authorized the governor to "enter into agreement with the
federal government providing for discounting the federal government responsibilities
with respect to sources of ionizing radiation and the assumption of the state
thereof." State regulation could be more strict than AEC regulations. It would
require six months' preparation with added funding before the state's regulatory

program could meet AEC standards for an "agreement state."

-82-



Uranium Enrichment Facilities

A uranium enrichment facility is one of the many processes associated
wifh the nuclear fuel cycle and considered for location in Montana. The uranium
enrichment process increases the proportion of fissionable isotope required for
fuel in most nuclear power plants. There are only three uranium enrichment
facilities operating in the U. S. The process, which increases the uranium-235
isotopic concentration from .7 to more than 2 percent, is not performed by
private industry (71). However, future uranium enrichment p1ants‘probab1y will
be built and operated by industry. Foreign demand for enriched uranium is_ o
increasing at a rapid rate. It is projected that 10 or 11 new enrichment plants
will be built in the nation by the year 2000, totaling more than three:times the
present capacity (71).

Colstrip, Montana and Gillette, Wyoming were considered by a thrge-company
consortium as possible sites for a uranium enrichment plant, mainly because
of the large electric power requirements of such a facility (74). Although
these companies have decided to locate elsewhere, Montana remains a prime site
for future enrichment facilities due to the state's vast coal reserves with
the possibility of mine mouth electrical conversion of these reserves (74).

The power requirements of an enrichment plant are massive, exceeding the
total power output now planned at Colstrip (74). The enrichment plant itself would
require approximately 22,000 acre-feet of cooling water annually (71). The
facility also would require 500 to 600 acres of land during its 30 to 40-year

operating life to accommodate waste from the process (71).

Environmental Impacts

Enrichment facilities pose a two-fold environmental impact. There are

social and economic costs and benefits (associated with any large scale
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industrial development in a rural area) and there are possible problems
associated with the disposal of waste from the enrichment process.

Constructing an enrichment plant requires three to four times the number
of workers needed for a 2,500 megéwatt generating plant and associated mine (71).
In operation, the enrichment plant needs almost twice the number of employees
compared to operating a 2,500 megawatt electrical generation facility (71).

Both the enrichment plant and power facility (with mine) would be near one

another since the environmental problems would be compounded. An enrichment facility
would require 500 to 600 acres during its normal 30- to 40-year 1ife span to

allow waste disposal. Some of the radioactive by-products, for example, are
valuable for other uses and may be temporarily stored in sealed containers on

site for later use. Other liquid and solid chemical wastes are treated and

diluted for release, burial on site, or packaged and shipped elsewhere (71). o
Some environmental problems may be mitigated by proper licensing and requlation

by either state or federal government;

Uranium enrichment plants would be reqguiated by the Department of Natural
Resources under the Utility Siting Act, and by the Department of Health and
Environmental Sciences under the Radiation Control Act. Although the location
~ of both the enrichment ﬁ]ant and its coal-fired power plant would be covered
under the Utility Siting Act, it is not clear whether the two would be considered
together or separately. There are no regulations under the Utf]ity Siting Act
pertaining specifically to enrichment plants, but there could be. The Radiation
Control Act couid control any radioactive pollution from the plant as well as
waste disposal and occupational hazards if Montana were an "agreement state."
Montana has not gained this status. Until it does, the Atomic Energy Commission
has the main requlatory powers with the state Department of Health of maintaining
a "watchdog" function over the AEC. The Western Interstate Nuclear Board has
contacted the state of Montana over possible assumption of federal regulation by

becoming an "agreement state."
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ITI. THE ENERGY OUTLOOK

SUMMARY OF NATIONAL PROJECTIONS

Energy demand projections are available Which give an approximation of
future energy options in the United States. The projections used in this part .

of the study are the federal Project Independence Report, a so-called blueprint

by the Federal Energy Administration; the Department of Interior's United States

Energy Through the Year 2000, used in the Northern Great Plains Resource Program

(NGPRP); and the Ford Foundation's Energy Policy Project scenarios. The three
assessments of the future attempt to show what effect energy policies will have
on energy demand and supply. They represent the most up-to-date thinking in

the very -inexact science of predicting the future. While they may be.inaccufate,
they are the best tools available.  Uncertainties hinging on the possible in-
accuracies of the projections are small in comparison to the problems certain

to occur in the absence of state and national energy policy, which is very

dependent on governmental action today.

Project Independence Report

Project Independence began in March, 1974 to evaluate the nation's energy
problems and to provide a framework for future energy policy. Energy indepen-
dence or self-sufficiency was declared federal policy by then-President Richard
Nixon, during the Arab oil export embargo. “The document deve]oped by the Federal
Energy Administration (FEA) does not make specific recommendations--rather it
offers alternatives to lessen U.S. dependence on imported o0il. Specific recom-
mendations  were made by President Gerald Ford in early 1975. First, it
gives ‘a business-as-usual case or the energy situation the nation would have with-

out major policy changes. Alternative energy strategies are offered to accelerate
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growth in domestic supply, encourage energy conservation and demand management,
and provide emergency programs to mitigate vulnerability of the nation in the
event of renewed cutoffs. It analyzes the strengths and weaknesses of various
energy alternatives in meeting the goal. Also it deve]ops'the'po1icy needed
to achieve the environmental and economic impact results of the alternative
strategies. For summary of the document, see Appendix D, Project Independence
Executive Summary, prepared by the FEA.

The business-as-usual case gives three future energy demand projections
based on imported oil prices of $4, $7, and $11 a barrel in the world market
(38,24). The differences in projected demand hinge on the effect energy prices
have on demand--the result of price elasticity. Energy demand at $4 barrel for
imported oil is projected to grow at 3.8 percent per year, much less than the
4 to 5 percent average annual energy growth experienced through the 1960s (38,26).
Table 32 below shows projected energy demand in 1985 pegged to various imported
oil prices:

TABLE 32

Project Independence Energy Demand, Base Case--1985

Price of imports Total Demand
1972 1985 estimated
(Actual) Quads* % Growth
$4 72.1 118.3 3.8
$7 72.1 109.6 3.2
102.9 2.7

*Quads = Quadrillion BTUs or 1.0 x 1012 BTUs or 1,000,000,000,000,000 BTUs

Source: Project Independence Report, FEA, November 1974

The assumptions used in the business-as-usual case are that United States popula-
tion will grow .96 percent annually and the Gross National Product will grow
at 3.5 percent annually between 1973 and 1985. Other key assumptions about

future federal energy policies in a business as usual case were:
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1. Regulation of natural gas prices would not discourage production which
would otherwise be economically justified; or deregulation of natural gas prices
occurs.

2. Energy siting and price controls will be removed by the end of 1975.
Current Clean Air Act will be modified to allow use of polluting fuels.

3. Current tax laws on depletion allowances, profits, and the like will
remain anhanged.

4. Natural gas imports from Canada will be available at $1.20 per thousand
cubic feet up to 2.1 trillion cubic feet annually; liquefied natural gas imports
will be available at $2.00 per mcf. |

5. The Trans-Alaskan Pipeline will be completed on schedule.

6. MNo major‘Pacific,‘AtTantic or Gulf of A]aska off—the-Continenta]—She]f
011 leasing is slated (38,25-26).

Some of these assumptions are very hopeful. For example, that Canadian
natural gas imports even will be available, let alone at a $1.20 per mcf* The
production schedule of the Trans-Alaskan Pipeline may wall suffer more delays
which could alter the 1985 energy picture.

Supply for this projected demand would vary according to the imported oil
prices and conversion techniques used. Petroleum production would remain the
same or decline between 1974 and 1977. At $7 a barrel world oil prices in 1985,
production will rise slightly due to increased production from Alaska and Outer
Continental Shelf (OCS) production (38,29). Production in the continental United
States will decline by approximately half, but the deficit would be offset by
increased production from Alaska from the 0CS (38,29). At $11 world oil prices
productioh would increase greatly beyond $7 price projections from the use of
expensive secondary and tertiary recovery techniques in the continental U.S. (38,29).

Coal production would increase significantly but would be limited by lack of

" *mcf: thousand cubic feet.

-87-



markets. Lse of coal for synthetic oil and gas (by coal gasification and lique-
faction) would increase but would not affect national supplies of the commodities
significantly (32,30). These advanced synthetic fuels techno1ogies barely would
he economical at 311 a barrel world oil prices in this sceraric ard by 1985 their
centributicn would yet be srall.

“atural gas gproduction increases are 11n1;ed in this scenario and continued
price reculation could result in significant declines. Iuclear power would be
expecte? to grow fror 4.5 to 30 percent of total electrical power generation,
1iriting some markets for coal (32,30). ‘'Much of the 0il that would be needed in
1625 under business-as-usual projection would be irported. There would be more
oil irported &t &7 than 311 prices because energy -emand would be less at 511
prices and 1Eported 011 could ta replaced by domestic scurces.

The first of the alternative energy supp]y.strategies given is the cne which
would accelerzte crowth in .S, enerqgy supply to meet the demand. The main
4ifferences tetween business-sc-usual and accelerated suozly are in the proposed
nulicies to lease the Atlantic and reopen the Pacific OCS
il fields a2nd tac the “avy's Petroleur Peserves would increase domestic o1l
production draraticzlly. Petroleum production 2t 57 prices by 1325 could rise by
b, znd oracticzlly 4outle 3t S11 prices althouah less would he needed to
zcnieve zern irnortzs (2208750 Sazle 011 nroductinn would cantribute to the
01l sucoly althcuan 211 prices would he needed for econormic viability
;- Lericus ootentizl environrentzl and matér supply problers would have to
be overco e, foceleratire synthetic fuel oroduciion would require bypassing

iroortant resesrcr steps and thus way yield unecanormic or irpractical technology
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In the short-term, many shortages of materials, equipment and labor
will persist.

By 1985, however, most critical shortages will be overcome sufficiently
to meet the requirements of the Accelerated Supply scenario.

Ava11ab111ty of dr1111nq rigs and fixed andnmb11ep1atforms will be a
major constraint in reaching projected oil levels.

Financial and regulatory problems in the utility and railroad indus-
tries could hamper their ability to purchase needed fac111t1es and
equipment (38,50).

~ Water availability would be a problem in selected regions by 1985 under an
accelerated supply strategy (38,50).

The FEA Tists some important drawbacks of the accelerated supply scenario.
It would:

1. Adverse]y affect environmentally clean areas.

2. Require massive regional devé]opment in areas which may not benefitvv
from or need increased supply.

3. Gamble on as yet unproven reserves of oil and gas.

4. Be constrained by key materials and equipment shortages (38,50).

These problems would reduce the benefits of any massive acce1eratidn of the
United States energy supply between now and 1985.

The FEA document offers an energy conservation scenario in which current
domestic o0il deficits are eliminated by decreasing demand rather than in-
creasing supply. They estimate that demand could be reduced to about a 2.0 percent
per year growth between 1972 and 1985 (38,52). Energy demand first would be curbed
by increased prices but achieving further reductions would requiré new energy
conserving standards on products and bui]dings or subsidies and tax incentives.
Major actions could include standards for efficient new cars, incentives to
reduce total miles traveled, to improve heét efficiency in existing homeé and
offices, and minimum insulation standards for nevi hores and offices. It is

estimated that such conservation efforts could reduce petroleum demand by 12 percent
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by 1985 (38,54). Electrical demand could be reduced 10 percent from the base,
and accelerated supply scenarios (38,54). Demand management could reduce depen-
dence on limited o0il and gas supplies even further by switching from petroleum
and natural gas consumption to coal or coal-fired electric power. Environmental
problems and inability of the electric utility industry to finance massive
increase in demand could 1imit the shift away from 0il and gas (38,55). Also,
an early (before 1985) shift to heavy domestic o0il and gas use would have to be
weighted against the necessity of increasing coal use for liguefaction and |
gasification in the post-~1985 period to take up deficits in domestic 0il and

gas production (38,55).

The federal program for emergencies would consist of standby conservation
programs and expanded oil storage. Standby conservation would be initiated
within 60 to 90 days of any future embargo‘and cdu?d cut consumption significantly
(38,56). Associated conservation programs would 1nQo1ve almost no cost when not
needed and would require relatively small administrative and economic expendi-
ture when implemented (38,56); The major component of the emergency program would
be storage of sufficient oil to replace imports that were cut off. Storage would
require $6.2 billion over 10 years (38,59). The United States' participation in
the International Energy Program (IEP) would reduce the likelihood of a disrup-
tion in imports. It includes a formula for international allocation of o0il
supplies to avoid excessive bidding and divisive scramble for available o1l (38,62).
If the United States were to achieve the low imbort levels which are possible at
high oil prices, and pursue aggressive strategies of accelerating supply and
conservation, the IEP still would act against oil supply disruption but its im-
portance to the United States would be diminished (38,62).

The implementation of any of these strategies, or a combination of any,

would greatly affect domestic energy supply and demand by 1985. The net impacts
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are summarized in Table 33 below for the cases of $7 and $11 oil prices.

The FEA document makes several conclusions about the economic vulnerability
of the United States in any of the strategies:

1. At $11 a barrel oil, the import brob]em would not be very serfous, and
an accelerated supply program could eliminate imports entirely,

2. Even at $7 oil, supply and conservation measures can bring imports down
to pre-1974 Tevels.

3. Especially at $7, the strategies could produce a large reduction in U.S.

demand for world petroleum which could be expected to reduce world oil prices (38,35).

TABLE 33

U.S. Energy Supply, Demand and Imports in 1985
(Project Independence)

At $7 World 0il Prices

U.sS. Domestic : ;
Energy Energy Imports*
Demand Supply 011 : Natural Gas
{quads ) ** (quads )** (MMB/D) (TCF)
Base Case w/ and w/o 109.1 84.2 12.4
Emergency Programs
Accelerated Supply 109.6 92.6 8.5 0
Conservation 99.2 79.6 9.8 0
Accelerated Supply plus
Conservation 99.7 88.5 5.6 0
At $11 World 0il Prices -
Base Case w/ and w/o 102.9 96.3 3.3 - 0
Emergency Programs
Accelerated Supply 104.2 104.2 0 0
Conservation 94.2 91.8 1.2 0
Accelerated Supply plus
Conservation 96.3 96.3 0 0

*] MMB/D equals 2 quads
*1 TCF Natural Gas equals 1 quad
**] quad equals 1015 BTUs

Source: Project Independence Report, Federal Energy Administration, November, 1974.
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Northern Great Plains Resource Program

The Northern Great Plains Resource Program (NGPRP) did not generate its
own energy projections, but relied on a Department of Interior report, United

States Energy Through the Year 2000, written by Walter B. Dupree, Jr. and James

A. West, in 1972 (1,III-2). The NGPRP, a cooperative program between western
states and the Department of Interior and the Environmental Protection Agency,
has best assessed the impacts of future coal production and energy conversion
in the Northern Great Plains. The projecfions established by the Interior
report are'typica1 of earlier eneragy projecfions, in their optimistic
assumptions about growth of the Gross National Product--generally they see high
rates of energy growth.

The Department of Interior's projection of energy consumption established
a 3.7 percent average annual growth for energy from 1971 through 1985 (75,20).
(See Table 34.) 1In 1980, it predicfs an annual energy consumption of 96 quad-
“rilljon BTUs and by 1985, 116.8 quadrillion BTUs (75,20). It assumes the Gross
National Product to grow at 4.3 percent annually between 1972 and 1980 and 4.0
percent thereafter (75,17). (There was no real growth in the economy during
1974 but forecasts indicate slow recovery to rates similar to the Interior
assumptions.) Nationally, population would grow at 1 percent a year (current
population growth is estimated at 0.7 percent a year (75,19). Supply limitations
were taken fnto account explicitly. The report states thét it is a consumption
forecast, not an energy demand forecast. No energy conservation policies were
taken into account (75,1).

Until 1980, the extra supplies needed to fulfill this would come from
increased o0il imports or from domestic conventional sources that may become

available through discovery of new reserves. The share of each of these sources



(oil1, gas, coal and nuclear) would be dependent on governmental policies,
environmental constraints and economic conditions during the period (75,11).
Beyond 1980 supplemental supplies also éou]d come from shale o0il, coal Tique-
faction and tar sands (75,11). Their contribution also would be dependent on
commercial development of new technologies. Nuclear power is to expand five
times its 1973 production level by 2000 (75,11).  The only other domestic
ehergy source expected to make significant new contributions is coal. Its
productibn is expected to doub]é in the next three decades. Domestic supplies
of petroleum and natural gas generally are expected to bhe 11mited; with total
oil production expected to decline and natural gas production to stabilize

(75,11).

TABLE 34
NGPRP Prbjected Energy Growth

1980 1985 % Growth (average annual
‘ compounded)
Energy Consumption* 96.0 116.8 3.7
Gross National Product** 1102 1343 4.3 (before 1980)
0 after

Population*** 229.4 243.3 B

*quadrillion BTUs

**hiTllions of 1958 dollars
***millions
Source: 1I.S. Energy Through the Year 2000, Dupree and West, Department of

Interior, 1972.

Energy Policy Project of the Ford Foundation

The Energy Policy Project, a $4 million two-year study financed by the Ford

Foundation is the most complete private energy study ever undertaken. The



project provides three major energy demand projections: scenarios based on
Historical Growth, Technical Fix and Zero Energy Growth (ZEG). Historical
Growth is Targely a projection of energy demand based on past trends and
policies. The Technical Fix scenario is energy growth that could be expected
with present energy prices and specific energy conservation policies. The
third projection, ZEG, is what could be achieved with an ambitious national
effort of énergy conservation. The ZEG scenario assumes per capita energy
consumption will increase by about 10 percent between 1975 and 1985, then

level off (75, 16). The conservation programs would be phased in throughout

the following decades, without causing major disruptions in the energy economy.

Erergy consumption would grow after 1985 at the same rate as population thus
achieving Zero Energy Growth relative to population (75,16). Zero Energy
Growth would net mean no economic growth; it would allow for sustained economic
growth.

The Historical Growth scenario on]d require that the energy trends of
the 1950s and 1960s reestablish themselves and remain beyond the year 2000.

It provides for an average annual rate of energy growth of 3.4 percent (75,20).
For the situation actua]]y to occur, 0il prices would have to drop to $7 to $8
per barrel and other energy prices remain stable (75,27). Electrical power
prices would have to start dropping again, a trend that generally ceased in
1968 (75,27).

In the Historical Growth scenario, there would be energy by the year 2000
to heat and air condition every household in the nation (75,20). Enefgy also
would be abundant enough to run a water heater, cooking stove, freezer, dish-
washer, a large frost-free freezer in every household (75,21). Appréximafe]y a
third of homes would be all electric (75,21). There could be 138 million large

powerful cars, or better than a car for every two people. In 1970 there were
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2.3 people per car (75,21). The average fuel efficiency of automobiles under
this scenario would be about 11.4 miles per gallon compared to 1970's average
of 13.6 mpg (75,21). By 2000, each person would consume two times the energy
consumed individually in 1973 (75,23). |

Accelerated development of all energy sources would be necessary to pro-
vide the energy needed in the scenario. There would have to be substantial
growth in the nuclear and coal industries (75,26). Also required would be the
discovery and production of marginal--and costly--energy supplies. High prices
would cause a decline in demand, so governmental price ceilings and subsidies
would be needed to maintain the 3.4 percent annual growth rate (75,28). Self-
sufficiency, that is an absence of 0il and gas imports, is not possible by
1985 1in this scenarib (75,32). Self-sufficiency would require rapid expansion
of nuclear power, now 1imited by uranium enrichment capacity and shortage of
skilled labor. Coal also would play a very important role. The inefficiency
of converting raw energy to usable forms becomes increasingly important in
the scenario of continued growth (75,32).

Growth in energy consumption by individuals and industry in any scenario
would réquire an even higher percentage growth in fuel production because of
production Tosses (75,33). The losses would grow larger as natural of] and gas
were replaced by synthetic fuels and electric power--both supported by inefficient
conversion processes. As marginal fué] sources came into play, higher and
higher energies would be required to extract fuel from the ground, to build
the plants to convert it to usable form, and to provide the water supply and
other required support facilities (75,33). The net energy available to consumers
will be reduced. (See Arpendix C for an explanation and application of the "net
energy" concept.)

In the Technical Fix scenario the same high energy services (heating, cooling,
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number of cars) would be offered, but the nation would adopt specific policies
to decrease the energy needed to supply these services (75,46). Average annual .
rate of growth approximately half the rate of the Historical Growth scenario
would be allowed, or average annual growth of 1.9 percent (75,46). This growth
rate could be achieved either by specific governmental energy conservation
policies or through greatly increased energy prices. The project report states:

We believe that if the nation adopts energy conservation as a goal,

and adopts the set of policies that we recommend, we can achieve

the level of savings in the Technical Fix scenario, and by so doing

alleviate concerns about supply, environment and foreign policy

without appreciable energy price increases (75,72).

The country gains considerable flexibility in putting together a combination of
energy supplies under the Technical Fix (75,75). It is important to emphasize
that sustaining even the low rate of growth in this scenario would require
substantial additional energy supplies and expansion of a number of sources. It
would be possible, however, to forego development of some major energy sources
“or, alternately, to meet demand by expandinag various sources at about half the
rate required in the Historical Growth scenario (75,76).

Zero Energy Growth is what the nation could achieve with vigorous energy
conservation policies and prices slightly higher than today. It is predicted
that ZEG, that is no further increases in per capita energy consumption, would
occur after 1985 (75,82). Energy growth would apnroximate the rate seen in the
Technical Fix scenario, but after 1985 it would level, and increase only with
population (75,82). The move toward ZEG would be done carefully and over a long
period. Policies would uncouple energy and economic growth. The economy would
be changed somewhat, but the Gross National Product essentially would be the
same as in the two other scenarios. The project report explains:

In our Zero Energy Growth (ZEG) future there would be greater emphasis

on services--education, health care, day care, cultural activities,
urban amenities such as parks--which generally require much less energy
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per dollar than heavy industrial activities or primary metals processing,
whose .growth would be deemphasized.. Although production of materials
would be much greater in 2000 than it is today, production of material
"things" would be somewhat Tower by 2000 in ZEG than in the Historical
Growth or Technical Fix .scenarios. This does not mean that people would
Tack the valued material amenities of the higher energy growth scenarios.
Rather, in ZEG there would be a premium placed on durability and quality
of consumer goods, so that production each year could be .Tower. Also,
materials substitutions would be encouraged. As a prime example, throw-
?way c?ns and bottles would be discouraged in favor. of reusable containers
75,82).

The energy supplies strategy for ZEG is not scajéd down frdm subp]y schedules
in éther growth scenarios (75,105). A decision to level off energy consumption
in a decade might stem in part from a'deéire to avoid devélopment problems that
cause very serious environmental problems, problems now commonly associated with
expansion of nuclear power, development of offshore 0il production, oil shale and
western coal strip mining (75,105). Alternative energy sourtes furnish a high
percentage of ZEG energy supplies. Alternative sources would include solar powpr,
wind, conversion of organ1c waste-:energy sources which are both renewable and
environmentally c1ean”(75:IQ§); :IQ,many cases, the a]ternative energy sources
are now economically and technically available.

The Gross Hational Product and emp]oymeﬁt undef all three scenarios would
be largely the same (75,90). By.1985,.the Gross National Product would be
slightly less in the Technical fo and»Zero»Energy Growth Scenarios than the
Historical Growth, but employment would be slightly higher--reflecting the move-

ment toward a service-oriented economy (75,20). (See Figure 24 on p. 98.)

Comparison of Mational Eneray Projections

Three national energy scenarios propose meeting domestic eneray demand without

governmental conservation policies. They are Dupree's and West's United States

Energy Through the Year 2000 ‘(Interior); the Eneray Policy Project's Historical
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FIGURE 24 ‘ _ 