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National Petroleum Council
(Estal)lis]\ecl lay tlle Sccretary or llle Interior)

December 11, 1972

My dear Mr. Secretary:

On behalf of the members of the National Petroleum Council, I am pleased to transmit to you
herewith the NPC report, U.S. Energy Outlook—A Summary, approved by the Council at its
meeting on December 11, 1972. In addition, a preprint version of the full report of the Main
Committee is also enclosed. The detailed studies of the various fuel task groups will be trans-
mitted to you upon completion in the first quarter of 1973.

On January 20, 1970, Assistant Secretary of the Interior Hollis M. Dole asked the National
Petroleum Council to undertake a comprehensive study of the U.S. energy outlook from now
until the end of the century. In response to this request, the NPC Committee on U.S. Energy
Outlook was established under the chairmanship of John G. McLean with the assistance of
M. A. Wright, Vice Chairman—OQil; Howard Boyd, Vice Chairman—Gas; D. A. McGee, Vice
Chairman—Other Energy Resources; and John M. Kelly, Vice Chairman—Government Policies.
The Coordinating Subcommittee was chaired by Warren B. Davis.

On July 15, 1971, the Council submitted to you an Interim Report. This Initial Appraisal
assumed that 1970 governmental policies and regulations and the economic climate for the
energy industries would continue without major changes in the 1971-1985 period. The findings
of the Initial Appraisal demonstrated that significant changes in the economic climate and
government policies are essential if the present trend toward growing insufficiency of the U.S.
fuel supplies is to be substantially altered. The Committee on U.S. Energy Outlook used the
findings of the Initial Appraisal as a point of departure for the second phase of the study.

This final stage of the study has been considerably more complex than the Initial Appraisal.
A central feature of the approach for this final report involved the identification of the various
economic and government policies which affect the energy situation. Changes in these policies
were then postulated and, through a series of parametric studies, the effects of the changes on
our energy position were estimated.

The Committee also identified those factors which will influence the Nation’s long-term energy
posture—from 1985 to the end of the century.

Lastly, at your Department’s request, the Committee has offered its recommendations for a
United States Energy Policy.

The findings and recommendations in this report represent the best judgment of many energy
experts. In addition to representatives of the oil and gas industries working on the study, we
also had the generous support and input of some 68 experts drawn from the coal, nuclear
and electric utility industries, as well as government, who provided a uniquely broad base for
the assessments made in this study.

1625 K Street, N.W., Washington, D. C. 20006 (202) 393-6100



The political, economic, social and technological factors bearing upon the U.S. energy outlook
are subject to substantial change with the passage of time. Thus future developments will
undoubtedly provide additional insights and amend the conclusions to some degree.

In considering this report, the reader should be aware of the following points:

1. While the joint nature of oil and gas exploration and production suggests that these fuels
should be considered together rather than separately, separate computer programs for oil
and gas have been used in the report to provide flexibility in calculations. However, it is
necessary to warn against the use of the computer programs to calculate the elasticity of
supply; the impact of changes in tax provisions on ability to attract capital; and the amount
of price changes required to increase oil and gas reserves and deliverability.

N

Action to stimulate and accelerate discovery and development of indigenous energy resources
by private industry should be taken promptly because such resources would provide the
most favorable solution for energy needs. Domestic oil and gas development jointly require
strong emphasis because these fuels are now and will continue to be vitally important to
the Nation.

3. U.S. energy supplies, including oil and gas, are not expected to be limited by potentially
discoverable resources during the 1971-1985 period. If federal policies are designed to
encourage large expenditures by private industry for new supplies and for improved recovery
from producing and prospective areas, including public lands onshore and offshore, then
the potential exists for significant expansion of U.S. oil and gas reserves and production,
possibly even beyond the amounts projected in this report.

4. Prompt improvements in federal policies could result in expanded domestic supplies of
energy; such improvements are essential before vast sums are committed to more expensive
energy alternatives.

The National Petroleum Council sincerely hopes that this study will be of benefit to the Govern-
ment in the difficult decision-making processes that lie ahead.

H. A. True, Jr.
Chairman
Honorable Rogers C. B. Morton

Secretary of the Interior
Washington, D.C.



U.S.E
mOr%ﬂook

A Summary Report of the
National Patroleum CGouncil

Prepared by the
National Petroleum Council’s Committee
on U.S. Energy Outlook

John G. McLean, Chairman

with the Assistance of the
Coordinating Subcommittee
Warren B. Davis, Chairman

Decambar 1972



NATIONAL PETROLEUM COUNCIL

H. A. True, Jr., Chairman
Robert G. Dunlop, Vice-Chairman
Vincent M. Brown, Executive Director

Industry Advisory Council
to the
U.S. DEPARTMENT OF THE INTERIOR
Rogers C. B. Morton, Secretary

Hollis M. Dole, Asst. Secretary-Mineral Resources
Gene P. Morrell, Director, Office of Oil and Gas

All Rights Reserved
Library of Congress Catalog Card Number: 72-172997
© National Petroleum Council 1972
Printed in the United States of America

Second Printing




Preface

On January 20, 1970, the National Petroleum Council, an officially established industry advisory
board to the Secretary of the Interior, was asked to undertake a comprehensive study of the Nation’s
energy outlook. This request came from the Assistant Secretary—Mineral Resources, Department of
the Interior, who wrote to the Council as follows:

A number of events affecting basic policies of government and the social and physical
environment of this Nation have occurred or appear imminent which will set the stage for
a new era in the petroleum industry in the United States. These events will have a decided
impact on the Nation’s resource capability and the structure of the industry.

Because of the important and pervasive nature of the changes which may be engendered
by these events, there is need for an appraisal of their impact on the future availability of
petroleum supplies of the United States. . . .

The Assistant Secretary asked the Council to project the energy outlook in the Western Hemi-
sphere into the future as near to the end of the century as feasible, with particular reference to the
evaluation of future trends and their implications for the United States. The Council was also
specifically asked to indicate ranges of possible outcomes, where appropriate, and to emphasize where
federal policies and programs could effectively and appropriately contribute to the attainment of an
optimum long-term national energy posture (see Request Letters, Appendix 1).

Responsive to this request, the National Petroleum Council in the summer of 1970 established
a Committee on U.S. Energy Outlook to carry out the study. The generous support of many
cooperative organizations and people made possible a committee structure of over 200 representatives
of oil, gas, coal, nuclear and other energy-related fields, as well as a number of financial experts.
(For a listing of members of the Committee and its sub-groups, see Appendix 2.) This provided a
uniquely broad base for the assessments made in this study.

In July 1971, the National Petroleum Council issued an interim report entitled, U.S. Energy
Outlook: An Initial Appraisal 1971-1985. This earlier report, along with associated task group
reports, provided the groundwork for subsequent investigation of the U.S. energy situation.

The results of the investigation since July 1971 are presented in this summary report, U.S.
Energy Outlook. The more detailed findings of the Committee on U.S. Energy Outlook, which are
the basis for this summary report, are contained in the full report of the Committee, published
separately. Additionally, individual fuel task groups will publish reports that will include method-
ology, data, illustrations and computer program descriptions.

This request differs from customary National Petroleum Council assignments in that it encom-
passes, for the first time, all forms of energy. Many members of the Council have knowledge or
operations relating to all the energy forms. Not all members, however, have had the requisite
expertise to deal with all aspects of the report. Additional expertise was obtained from the other
energy industries.

The National Petroleum Council endorses the findings and conclusions of this study.
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The National Petroleum Council’s interim study
presented in the two-volume report, U.S. Energy
Outlook: An Initial Appraisal 1971-1985, was
made under the assumption that 1970 government
policies and regulations, and economic climate for
the energy industries would continue without
major change in the 1971-1985 period. The Initial
Appraisal was not designed to be a forecast of
what would occur in the future; rather, it was a
set of projections based on optimistic assessments
of what could occur without major changes in the
political and economic climate.

The detailed analyses contained in this final
report have confirmed the fact that the Initial
Appraisal projections may have been more opti-
mistic than were justified. The findings of the
Initial Appraisal, however, serve to demonstrate
that significant changes in economic climate and
government policies are essential if the present
trend in the U.S. indigenous energy supply is to
be substantially improved.

In this present study, U.S. energy demand, sup-
ply, logistics and financial requirements are ex-
amined in detail for the period 1971-1985. Using
the Initial Appraisal as a reference point, total
domestic energy demand, as well as demand in
each energy consuming sector, was examined to
estimate the potential variation in the Nation’s
future energy requirements.

* As used in this study, “price” does not mean a specific
selling price as between producer and purchaser and does
not represent a future market value. The term “price” is
used to refer generally to economic levels which would, on
the basis of the cases analyzed, support given levels of
activity for the particular fuel. For a discussion of “con-
stant” and “current” dollars, see Glossary.

These comparisons were made by analyzing the
potential effects of changes that might occur in
the rate of population growth, the rate of economic
growth, the cost of energy, and the energy required
for environmental improvement. In addition to
developing a range of energy requirements, an
examination was made of the impact on the Nation,
its economy and our way of life that could result
from restrictions on energy consumption.

Each of the individual fuel supply task groups
conducted supply-economic studies. These studies
considered the relationships between potentially
available supplies and the future economic climate
as affected by government policy. The approach
was to construct four principal cases to cover the
range of reasonable supply projections. These
cases were then analyzed to determine the average
primary fuel unit revenues required to support
various levels of exploration and development,
given an assumed range of investment returns.
Costs and “prices’” were calculated in 1970 con-
stant dollars to eliminate all future inflationary
effects.*

In defining the four cases, a number of necessary
assumptions were made regarding physical, eco-
nomic and government policy factors. The sensi-
tivity of these assumptions and the effect of adop-
tion of various government policy options were
then evaluated through “parametric studies,” which
examined the independent effect of such variables
as federal land leasing policies, environmental con-
siderations, and variations in the taxation system
on fuel supply volumes or costs.

As a starting point, this procedure required the
development of assumed ranges of activity levels
and, where relevant, success ratios. These were
translated into production volumes, costs and
“’prices” needed to provide reasonable returns on
investment. The methodology was not designed
to develop activity levels or resulting supplies
based on assumed prices or to quantify the in-
centives needed to realize the assumed levels of
activity. These incentives, which are not measur-
able within calculated prices, include such im-
portant motivational factors to an investor as the
anticipated future economic and political climate.

Where appropriate, external limitations were ex-
amined. These included such items as the amount



of water available in the western states to meet the
needs of new synthetic oil and gas industries and
the ability of the Nation’s electric utilities to use
the fuels that could be made available to them.

With these projections of domestic demands and
supplies, it was possible to estimate the total
energy imports required to meet the Nation’s needs
under each case. An effort was also made to deter-
mine the foreign availability of oil and gas and the
practical limits of their importation. After consid-
ering limitations on foreign gas availability, the
level of gas imports was projected; the remainder
of needed energy imports was assumed to be sup-
plied by oil.

To arrive at foreign oil availability, foreign
energy requirements were first determined. Total
world oil demand was projected, and an examina-
tion was made of the adequacy of world oil supply.
Special consideration was given to Western Hemi-
sphere supply and demand in view of the relative
proximity and security of supply of these sources.

Based on domestic supply, demand and import
requirements, the transportation and other logis-
tical facilities needed to transport and process
energy fuels were determined. Parametric studies
on significant variables were also performed.

The capital requirements for the 15-year period
needed to generate projected energy supplies and
to support the necessary processing and transpor-
tation facilities were calculated. Additionally, con-
sideration was given to the impact of the projected
energy imports on the U.S. balance of trade.

The supply/demand situation from 1985 to the
end of the century was also analyzed, although
many more uncertainties are involved.

Recommendations for a national energy policy
were drafted in response to the Secretary of the
Interior’s request for information on areas where
federal policies and programs could contribute
to attainment of an optimum long-term energy
posture.






Chapter One
Summary and Conclusions

Domestic Energy Supply Outlook

For many decades, the United States has enjoyed
abundant low-cost supplies of domestic energy.
These fuel resources have contributed significantly
to the country’s economic growth, national security
and quality of life.

In more recent years, because of various politi-
cal, economic and environmental developments,
domestic fuel supply has not grown as fast as
domestic energy demand. During the next 3 to 5
years, a further deterioration of the domestic
energy supply position is anticipated, and as a
result fuel imports will have to be increased
sharply. The Nation’s dependence on imports of
oil and gas increased to 12 percent of total energy
requirements in 1970 and is likely to be 20 to 25
percent by 1975. The long lead times required to
provide new domestic supplies make this develop-
ment virtually certain.

Options for Balancing Energy
Supply and Demand

The Nation must face now the fundamental issue
of how to balance energy supply and demand most
advantageously in the term beyond 1975. The
major options involve (a) increased emphasis on
development of domestic supplies, (b) much
greater reliance on imports from foreign sources
and (c) restraints on demand growth.

To some degree, all of these courses of action
could contribute to solving the Nation’s energy
problem. The advantages, disadvantages and feasi-
bility of each option are evaluated in this report.

It is concluded that increasing the availability of
domestic energy supplies is the best option avail-
able for improving the U.S. energy supply and de-
mand balance. This approach requires increased
development of domestic supplies, many of which
may cost substantially more than in the past. The
increased development will depend on margins
between costs and prices being sufficient to at-
tract the necessary additional investment. Accel-
erated development of domestic energy supplies
would benefit all segments of society: employment
would increase, individual incomes would rise,
profit opportunities would improve, government
revenues would grow, and the Nation would be
more secure.

Relying on Imports to Meet Demand

The alternative of relying to a greater extent on
imports would not well serve the Nation’s security
needs nor its economic health because of uncer-
tainties regarding availability, dependability and
price. Greater reliance on imports would also re-
sult in major balance of trade problems that could
adversely affect the value of the dollar. The option
of reducing energy demand growth would provide
only limited help for the reasons enumerated below.

Reducing Demand Growth

Decreases in demand resulting from efficiency
improvements were considered as were possible
reductions from variations in the other principal
factors influencing energy consumption: economic
activity, population, cost of energy and environ-
mental controls. It was judged unlikely that growth
in consumption would depart significantly from the
average 4.2-percent per year rate during the 1971-
1985 period, as was projected in the Initial Ap-
praisal. This is the intermediate demand growth
rate used in this study. A range of 3.4-percent to
4.4-percent annual growth embraces the probable
changes which could be effected. The lowest
growth rate would reduce 1985 demand by 10
percent (or the equivalent of 6 million barrels per
day [MMB/D] of oil) from the intermediate pro-
jection and 13.5 percent from the high projection.



Restrictions on energy demand growth could
prove expensive and undesirable. Among other
things, they would alter life-styles and adversely
affect employment, economic growth and con-
sumer choice. Despite possibilities for extreme
changes or revisions in existing social, political and
economic institutions, substantial changes in life-
style between now and 1985 are precluded by
existing mores and habits, and by the enormous
difficulties of changing the existing energy con-
sumption system. More efficient use of energy is
desirable, and some improvement is possible and
likely as energy becomes more costly. However,
there are some inherent limitations in how much
energy demand growth can be reduced during the
next 15 years through efficiency improvements.
These include the difficulties and high costs asso-
ciated with altering existing equipment and the
long lead times necessary before more efficient
equipment can be developed and put into use.

Increasing Domestic Energy Supplies

The U.S. Energy Outlook analyses indicate that
actions taken soon could increase domestic supplies
in the longer term, thus reducing additional de-
pendence on imports. No major source of U.S.
fuel supply is limited by the availability of re-
sources to sustain higher production. In this study,
resources refer to the amount of the fuel in the
ground, including that which has not yet been
discovered; reserves are those resources that have
been delineated and are capable of being developed
for production; and supplies are the quantities that
could be produced per day or per year. Despite
some differences in these concepts among fuels, it
is still possible to make relevant comparisons re-
garding the resource base and supply capabilities
of individual fuels.

Oil and Gas: Oil and gas resources are sufficient
to support a substantial increase in production.
According to authoritative estimates,* U.S. oil and
gas resources, much of which remain to be dis-
covered, are sufficient to provide twice the 93 bil-
lion barrels of oil and three times the 393 trillion

* NPC, Future Petroleum Provinces of the United States
(July 1970); Potential Supply of Natural Gas in the United
States (as of December 31, 1970), a Potential Gas Com-
mittee report sponsored by Potential Gas Agency, Mineral
Resources Institute, Colorado School of Mines Foundation,
Inc. (Golden, Colorado, October 1971).

cubic feet (TCF) of gas produced through 1970.
However, a substantial part of the undiscovered
portions of these oil and gas deposits is believed
to be located in less accessible areas and, thus, will
be generally more costly than prior discoveries.

Coal: Coal is abundant. The U.S. Geological
Survey estimates the Nation’s coal resources at 3.2
trillion tons. Of this total about 150 billion tons of
recoverable coal are presently known to be located
in formations of comparable thickness and depth
to those being mined by present technology. Maxi-
mum projected production in the next 15 years
would use less than 10 percent of the 150 billion
tons. This modest utilization of total coal reserves
includes the output of coal for making synthetic
fuels.

Uranium: Domestic uranium resources minable
at reasonable costs are adequate to support the
production of uranium needed to meet cumulative
requirements through 1985. The Atomic Energy
Commission (AEC) currently estimates there are
700,000 tons of uranium resources minable at a
cost up to $8/1b. of U3sOs and 1.6 million tons at
a cost up to $15/1b. of U3sOs.

The dollar costs estimated by the AEC do not
necessarily represent the market price which would
stimulate exploration and development of these
resources. However, they are useful to provide a
basis for judgment as to the existence of proved
and potential reserves in known deposits and
uranium districts. In addition, the prospects for
locating other ore bodies in partially explored and
unexplored areas are good.

Oil Shale: Oil shale deposits in the western
United States are estimated to contain 1.8 trillion
barrels of crude shale oil. Of this amount, 129
billion barrels are in zones that contain over 30
gallons of oil per ton of shale in seams exceeding
30 feet in thickness. Within these richer zones,
attention in this study was focused on tracts con-
taining 54 billion barrels, which are considered to
be the most economically recoverable. However,
less than 6 billion barrels of recoverable reserves
are needed to support the maximum production
that could be developed by 1985 when considering
limitations imposed by construction time and en-
vironmental and leasing constraints.

In addition to an ample resource base, develop-
ment of fuel supplies requires the opportunity to
explore prospective areas, the availability of tech-
nical competence and exploratory success. These



prerequisites must be accompanied by adequate
profitability after taxes to provide incentives for
investment. These physical and economic factors
were investigated under different sets of assump-
tions. Because there is considerable uncertainty
regarding future conditions, no one case could be
selected as most probable. Rather, the analysis
focused on four cases, spanning what was judged
to cover a probable range of future outcomes. Any
one of the cases described in this report could occur
under various conditions.

The high end of the calculated supply range
(Case I) would be difficult to attain because it re-
quires a vigorous effort fostered by early resolution
of controversies about environmental issues, ready
availability of government land for energy resource
development, adequate economic incentives, and a
higher degree of success in locating currently un-
discovered resources than has been the case in the
past decade. The low end of the range of supply
availability (Case IV) represents a likely outcome
if disputes over environmental issues continue to
constrain the growth in output of all fuels, if gov-
ernment policies prove to be inhibiting, and if oil
and gas exploratory success does not improve over
recent results. Two intermediate appraisals (Cases
II and III) were also developed, with the higher
supply Case Il assuming improvement in finding
rates for oil and gas, and a quicker solution to
problems in fabricating and installing nuclear
power plants.

Two further points of perspective relating to the
cases in this study should be noted:

® In each of the four principal supply cases dis-
cussed, variations in key factors affect the
production volumes and costs of various fuels.
For oil and gas, as an example, accelerated
application of improved recovery techniques,
offshore leasing policies and tax provisions
are of considerable importance. For conveni-
ence and clarity of presentation, attention has
been focused on the effect of such variations
on only the two intermediate cases.

® Certain policies and administrative judgments
(for example, early resolution of environmen-
tal issues) would improve the prospects of
attaining a high rate of growth for all fuel
supplies. However, other factors could lead to
different outcomes for different fuels. For
instance, a high degree of exploratory success
for oil and gas might lessen, to some degree,
the priority on development of synthetic fuels.

Table 1 indicates that, by 1985, fuel availability
under the most favorable conditions of Case I will
be in the range of 50 to 100 percent greater than
that under the Case IV assumptions.

The potential for increased domestic energy
availability by 1985 depicted in Table 1 could be
realized only with appropriate policies and eco-
nomic conditions which are discussed in more
detail later in this chapter.

TABLE 1

AVAILABILITY OF PRINCIPAL DOMESTIC FUEL SUPPLIES IN 1970 AND 1985

Uranium (thousand tons/yr) 12.9

*

Includes 47 to 339 miltion tons of coal production for synthetic fuels in 1985.

1985
Continuation
of Current
o High Supply Intermediate Supply Trends
Case | Case |l Case 111 Case IV
Petroleum Liquids (MMB/D) 11.3 15.5 13.9 11.8 10.4
Natural Gas (TCF/yr) 223 30.6 26.5 20.4 15.0
Coal (million tons/yr)* 590 1,670 1,134 1,134 1,004
108.5 89.2 70.7 60.4




The Nation’s Energy Picture in 1985
Energy Mix

The utilization of potential fuel supplies in meet-
ing energy requirements by 1985 is dependent on
the specific fuel needs of various consuming sectors
and on the outcome of interfuel competition within
certain of these sectors.

An industry advisory committee comprised of
competitors is constrained from assessing inter-
fuel competition in specific markets. Consequently,
the following steps were taken in making supply/
demand balances: (1) A task group composed of
representatives of the electric utility industry (a
regulated industry that is not constrained from
considering interfuel competition because it is a
customer for, not a supplier of, primary fuels) used
Federal Power Commission (FPC) data to establish
estimates of oil and gas consumption in the critical
electric power sector. (2) After utilizing these
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sources and all available hydroelectric and geo-
thermal power, coal and nuclear power were used
to balance needs in this sector. No separation as
to the individual supply contributions of coal and
nuclear was made for the energy balances. (3)
The amount of coal required to meet demand out-
side the electric power sector was added to energy
supplies. (4) All available conventional and syn-
thetic domestic oil and gas and projected gas im-
ports were added to the supply. (5) Remaining
energy requirements were then assumed to be
satisfied by oil imports.

This procedure was used to compute the supply
and consumption patterns depicted by Figure 1.
Some coal and nuclear potential was unused in
most cases. This result is consistent with the pres-
ent use patterns of the various fuels. Coal and nu-
clear fuels, which are utilized principally in the
electric utility sector, do not have the same degree
of interchangeability in various uses as do oil and
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gas. Thus, if the electric utility sector does not
require all the potential or available supplies of
coal and nuclear fuels, the excess supplies of these
two fuels will remain undeveloped or unused.

Supply/demand balances were developed only
with respect to the total energy situation. Supply/
demand balances for individual fuels were not at-
tempted because the availabilities of certain indi-
vidual fuels have corollary effects on the demands
for others.

The following conclusions, based on the inter-
mediate energy demand and the four supply cases,
can be drawn from the balances computed for
1985:

® Domestic supplies of energy, which now pro-
vide 88 percent of U.S. requirements, would
provide only 62 percent if current trends con-
tinue, or 89 percent under the most optimistic
supply case.

® Qil imports ranging from 3.6 to 19.2 MMB/D
would be required compared to a present level
of 3.4 MMB/D. By 1975, under all cases, oil
imports will increase to 18 to 25 percent of
energy requirements, which would amount to

42 to 51 percent of total oil supply. By 1985, .

oil imports will represent 6 to 33 percent of
total energy supplies and 18 to 65 percent of
total oil supply.

® Imports of natural gas (liquefied natural gas
[LNG] and pipeline gas) may reach 5.9 to 6.6
TCF/year by 1985. This would represent
about 5 percent of U.S. energy needs and from
15 to 29 percent of total gas supply. If it were
not for projected limitations on gas imports
imposed by Canadian gas availability and the
ability to build required facilities such as LNG
tankers for overseas imports, these import
volumes would be even larger.

® Domestic oil and gas could provide as much
as 56 percent of total energy requirements in
1985. However, if present trends continue,
these fuels would contribute only 30 percent
of the Nation’s energy needs. By comparison,

* As used in this study, “price” does not mean a specific
selling price as between producer and purchaser and does
not represent a future market value. The term “price” is
used to refer generally to economic levels which would, on
the basis of the cases analyzed, support given levels of
activity for the particular fuel. For a discussion of “con-
stant” and “current” dollars, see Glossary.

domestic oil and gas met 64 percent of total
energy requirements in 1970.

® Coal and nuclear fuels could provide about 30
percent of U.S. energy requirements in 1985
in the four supply cases investigated, up from
20 percent in 1970. If a greater proportion of
the Nation’s energy needs could be met by
electricity rather than by direct use of primary
fuels, the combined potential supply of coal
and nuclear fuels would be sufficient to meet
up to 45 percent of 1985 U.S. energy require-
ments.

® Despite improved availability considered pos-
sible over current trends, natural gas supplies
will be tight in relation to potential demand.
Synthetic gas from coal and petroleum liquids,
and natural gas from nuclear-explosive stimu-
lation of low productivity gas reservoirs may
provide from 1.8 to 5.1 TCF/year by 1985 to
supplement domestic conventional natural gas
supplies. Cost of these supplementary sup-
plies will probably be greater than comparable
costs required to bring forth an increase in
conventional domestic gas supplies.

® The US. shale oil industry will come into
being and could provide up to 750 thousand
barrels per day (MB/D) of synthetic crude
to supplement conventional liquid petroleum
supplies.

Fuel ““Prices’’*

For each fuel, the four principal supply cases
estimated the average unit revenues or “prices”
required to support assumed ranges of activity
levels, given an assumed range of investment re-
turns. These analyses indicate that real energy
prices” of domestic fuels at the wellhead or mine
must rise significantly by 1985. Since the “prices”
cited for the fuels do not consider differences in
quality, distribution costs or use characteristics,
the “prices” calculated in this study cannot be
meaningfully compared with each other. The pro-
jected range of percentage increases in average
"’prices” required to 1985 (in terms of 1970 dollars)
over 1970 for individual fuels is indicated below:

Oil at the wellhead: up 60 to 125 percent
Gas at the wellhead: up 80 to 250 percent
Coal at the mine: up about 30 percent
UsOs: up about 30 percent.



The above ranges would imply an average an-
nual increase in fuel “prices” of 2 to 9 percent,

though the rate of increase would not necessarily"

be uniform throughout the period to 1985 and
would not be the same for each fuel. These are
increases in real costs over and above inflation.
The “prices” for UsOs are based on the cost of
new production.

In the years ahead, foreign energy prices are also
expected to rise if recent experience is repeated.
As an example, after a long period of price stabili-
ty, crude oil prices in the Middle East and North
Africa have risen 50 to 65 percent since the second
half of 1970, and additional annual increases are
already scheduled through 1975. There is no assur-
ance that foreign energy will cost less in the future
than domestic supplies.

Energy Import Implications

In the four principal cases, 1975 oil imports are
expected to be more than double the 3.4 MMB/D
imported in 1970. As noted earlier, 1985 oil im-
ports are projected to range from 3.6 MMB/D to
19.2 MMB/D. Besides the possible large increases
in volumes of imports, a shift in the source of im-
ports through 1985 is indicated. The United States
will become increasingly dependent on Eastern
Hemisphere crude supplies. Projected Western
Hemisphere petroleum supply/demand balances
were developed. These indicate that not only
would the export availability of potential oil and
gas supplies from the Western Hemisphere outside
the United States be limited, but that the Western
Hemisphere itself would become more dependent
on Eastern Hemisphere supplies. (A longer term
exception to the limited oil availability in the West-
ern Hemisphere is that of the Canadian tar sand
resources. Maximum production from this source
is projected at about 1.25 MMB/D by 1985 and
almost 7 MMB/D by the end of the century.) In
certain of the cases developed in this study, as
much as three-fourths of U.S. oil imports in 1985
would have to come from the Eastern Hemisphere,
compared with 16 percent in 1970. To obtain these
imported supplies, the United States will be com-
peting with sharply expanded requirements in
Western Europe and Japan.

Net imports of natural gas in 1970, primarily
from Canada, were slightly less than 0.8 TCF and
represented less than 4 percent of U.S. gas con-

sumption. While transportation and logistical ob-
stacles may constrain their growth, natural gas
imports from Canada and waterborne imports of
liquefied natural gas (LNG), liquefied petroleum gas
gas (LPG) or feedstocks for substitute natural gas
(SNG) plants may increase more than sevenfold
between 1970 and 1985. Most of these imports
will be at prices higher than those now contem-
plated for domestic conventional production, and a
large portion of these imports will come from the
Eastern Hemisphere.

Three implications arise from the expected in-
crease in imports of oil and gas.

National Security

As imports rise, the country will become increas-
ingly dependent on the political and economic poli-
cies of a relatively small number of countries. This
in turn can have important consequences on the
military, political and economic security of the
United States. Over the long term, the expansion
of U.S. domestic energy supplies, including syn-
thetic fuels, would provide basic safeguards against
the problems and uncertainties of over-dependence
on energy imports. Consideration should be given
to (1) the need for additional storage to cushion
the impact of possible near-term interruptions of
foreign supplies and (2) desirability of utility
plants being constructed to burn more than one
type of fossil fuel.

Balance of Trade

Balance of trade pressures must be ameliorated.
The cost of imported energy fuels, less the small
sales revenue from fuel exports, results in a sizable
net dollar drain. This dollar drain resulting from
trade in energy fuels ($2.1 billion in 1970) will
range from $9 billion to $13 billion in 1975 and
from $7 billion to $32 billion annually by 1985.
The threefold to fifteen-fold increase in foreign
exchange requirements in 1985 above the current
level will not be easily offset. Such increases will
necessitate (a) adequate control of inflation by the
Government and (b) close attention by U.S. indus-
try to providing up-to-date capital equipment and
improving operating efficiency. Such measures—
plus export promotion programs and efforts to re-
duce barriers to exports of U.S. goods—will be
necessary to ameliorate the foreign exchange drain
of greater oil and gas imports.



Logistics

Arrangements must be made to accommodate
growing oil and gas imports. The use of very large
crude carriers (VLCC’s) of 250,000 to 400,000
deadweight tons (DWT) is desirable for economic
and environmental reasons.

At the present time, however, there are no U.S.
ports capable of handling ships of those sizes. Ac-
cordingly, deepwater terminals must be built on
the Gulf Coast, East Coast and Pacific Coast if the
benefits of VLCC’s are to be gained. Additionally,
large diameter pipelines and increases in water-
borne commerce into the interior will be needed.

Similar considerations are involved in the im-
portation of natural gas, LPG, LNG and syngas
feedstocks. New gas pipelines from the Canadian
Arctic will be needed. LNG imports will also re-
quire substantial capital investment, both foreign
and domestic, for such facilities as liquefaction
plants, LNG tankers, regasification facilities and
storage.

Improving the U.S. Energy Outlook

Federal government policies can accelerate or
reverse adverse trends in the U.S. energy supply
situation and will be a crucial determinant of the
long-run energy position of the United States.
Favorable policies will be required to achieve both
the intermediate or high supply conditions project-
ed in this report. If, however, government policies
remain essentially the same as at present, domestic
fuel production may not even be as high as the
lowest supply condition described in Case IV.

The long lead times required for orderly devel-
opment of energy resources make it essential that
national energy objectives and sound enabling
policies be established promptly. This will provide
guidance to investors about the climate for expand-
ed programs to develop domestic energy supplies.
Investors will be seeking some assurance that fu-
ture changes will not jeopardize the capital invest-
ments risked in efforts to provide energy to meet
increasing demand.

To find, develop and process the primary energy
supplies projected in Cases [-IV of this study,
capital requirements will range from more than
$200 billion to over $300 billion for the 1971-1985
period. In addition, electric generation and trans-
mission facilities will exceed $200 billion. Thus,

total capital requirements will be in the range of
$450 billion to $550 billion.

The energy industries must earn sufficient re-
turns on investments to provide needed capital
from retained earnings and to attract additional
equity and debt capital from outside sources.
Higher prices for energy will be required to attract
the large sums of capital needed to expand supplies
above current levels. Unforeseen major technolog-
ical advances might reduce costs and investment
requirements, but cannot be relied upon in the time
period 1971-1985. Favorable tax provisions can
limit upward price pressures as they have in the
past. On the other hand, any changes imposing
higher taxes on energy will require even higher
prices to secure the same levels of energy supplies.

The Department of the Interior requested that
this report emphasize areas where federal policies
and programs can effectively and appropriately
contribute to the attainment of an optimum long-
term national energy posture. In response to that
request, the following recommendations are set

forth.

Coordinate Energy Policies

Coordination and consistency are necessary in
energy policies to achieve national energy goals.
Unfortunately, the more than 60 federal organi-
zations that have specific responsibilities for vari-
ous fuels, together with all the interested state
and local agencies, deal with the several fuels on
individual bases. Their actions are often impromp-
tu, duplicative and divergent, if not actually con-
flicting. For example, standards promulgated by the
Environmental Protection Agency (EPA) promote
increased utilization of natural gas because of its
clean burning characteristics, while Federal Power
Commission policies are inhibiting an increase in
natural gas supplies. Coordination of federal en-
ergy policies in the Executive Branch is necessary
to provide consistent guidance on energy related
matters.

Establish Realistic Environmental
Standards

Realistic environmental standards are essential
if energy demands are to be met and the environ-
ment improved at reasonable costs. Protection of
the environment will require higher energy use to
achieve cleaner air and water.



Standards for a better environment must recog-
nize the time required to effect the desired results.
They must be compatible with such other impor-
tant national goals as full employment, reduction
of poverty, further improvement in average living
standards, and assurance of energy supplies at all
times for health, comfort and national security.

Reasonable demands of society with respect to
the environment can be satisfied. However, pro-
grams to assure environmental quality during the
production and consumption of energy fuels will
involve large sums of capital. So, in reordering its
priorities, the Nation must recognize the inescap-
able impact of added environmental costs on sup-
plies and prices. In providing for the Nation’s
future energy needs, prompt action is needed to
eliminate the serious delays that have been caused
by environmental issues. The Government should
direct immediate attention to:

® Minimizing delays in oil and gas exploration
and development, laying of pipelines, and
construction of deepwater terminals and new
refineries.

® Establishing effective siting and licensing pro-
cedures for nuclear power plant construction
and operations which will eliminate undue de-
lays while assuring safety.

® Accelerating development of commercially
viable stack gas desulfurization technology
and other means of utilizing high-sulfur fuels.

® Establishing guidelines for land restoration to
ensure minimum environmental impairment in
surface mining operations.

The impact of environmental considerations on
the Nation’s domestic energy supplies can be sig-
nificant and can affect all energy fuels. Delays of
authorizations for the Alaskan pipeline system are
depriving the Nation of at least 2 MMB/D of
crude oil and about 3 TCF/year of natural gas.
Nuclear reactor plant siting and licensing delays
could cost the electric utility industry an additional
$5 billion to $6 billion for each year’s delay during
the early 1970’s in nuclear plant schedules, lead to
increased utilization of less efficient equipment,
and reduce installed nuclear plant capacity by up
to 135,000 megawatts (MWe) in 1985. Until the
technology for economic stack gas cleanup is de-
veloped, or some other means of using high-sulfur
coal is commercially economical, such as using
syngas from coal in a combined cycle, over 40
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percent of estimated coal resources east of the
Mississippi River (those resources having a sulfur
content of over 3 percent) will be unusuable as a
boiler fuel under most air quality standards. Ban-
ning of surface mining would reduce Case I 1985
coal supply potential by approximately one-half
and would essentially eliminate western coal pro-
duction for making synthetic liquids and gas. En-
vironmental regulations have already restricted the
fuel options available to electric utilities so that,
in many parts of the United States, they have no
choice but to use imported low-sulfur fuels.

Establish Realistic Health and
Safety Standards

Health and safety standards and regulations for
mining should be based on reliable evidence that
such regulations will, in fact, achieve desirable
goals. This is particularly important in such areas
as radiation control, sound abatement and dust
control. The economic impact of unnecessarily re-
strictive regulations can curtail production of
needed energy resources.

It is important to continue enforcement of the
Federal Coal Mine Health and Safety Act of 1969
equitably throughout the industry and to review
the results of its application in order to improve it.
The features which prove to be helpful to health
and safety should be retained and strengthened.
Any features which reduce productivity but have
little bearing on health and safety should be elim-
inated. The impact on coal productivity of the
Mine Health and Safety Act was quite significant,
with individual mines reporting 15- to 30-percent
reductions in output.

Encourage Greater Development of
Resources on Public Lands

At least 50 percent of the Nation’s remaining oil
and gas potential, approximately 40 percent of the
coal, 50 percent of the uranium, 80 percent of the
oil shale and some 60 percent of geothermal energy
sources are located on federal lands. Proper eco-
nomic incentives are essential for their effective
development. However, proper incentives are of
no avail unless accompanied by leasing policies
and programs that open the: public domain to
mineral exploration and development in an orderly
and timely fashion. Access to such areas is being



seriously delayed or completely denied at the
present time.

Government should accelerate the leasing of
lands for exploration and development of energy
resources by private enterprise in a manner conso-
nant with environmental goals. Such a leasing sys-
tem should provide sufficient total acreage at more
frequent intervals so industry can fully deploy its
skills to develop needed energy supplies. In addi-
tion, once energy resources are discovered in fron-
tier areas the industries should be allowed to bring
them to market after having provided adequate en-
vironmental safeguards.

The impact of government leasing policies on
energy supplies can be quite significant. This study
indicates that the largest potential for developing
new domestic reserves of oil and gas in the 1971-
1985 period is located in the offshore areas of the
United States (Gulf Coast and California), and in
frontier areas (Alaska and offshore Atlantic). To
support the petroleum supplies potentially avail-
able from the offshore areas under the Case II con-
ditions, lease sales totaling 21 million acres would
be required for the 15-year period. This compares
with the 7 million acres made available since 1954
on the Outer Continental Shelf (OCS). If leasing
were to be restricted so that no new leases were
offered in the offshore areas by the Federal Gov-
ernment, it could cost the country about 2 MMB/D
of domestic crude oil and nearly 6 TCF/year of gas
in 1985.

Federal leasing policies should recognize that
coal conversion to synthetic gas and liquids will
require dedication of very large blocks of coal
lands in order to justify the large cost of technolo-
gical development and the construction of econom-
ical processing plants. Unitization of public land
coal leases should be permitted to facilitate this
effort.

All lands having uranium or thorium potential
should remain available for exploration and devel-
opment until exploration information allows as-
sessment of mineral values. Any new time limits
placed on federal claims or leases held for uranium
should take into account the long lead times asso-
ciated with uranium exploration and development
as well as future market requirements.

Federal leasing policy is also important in the
development of oil shale land. The Mineral Leasing
Act of 1920 now limits a company to one lease of
a maximum of 5,120 acres. This size lease does not
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permit a single operator sufficient reserves either
to establish a sizable, and therefore economical,
operation (50 to 100 MB/D) or to take advantage
of improved second generation plants by having
access to reserves adequate for long-term oper-
ation. A policy that (a) makes government re-
serves available in adequate quantities, (b) permits
individual companies to have initial holdings of at
least 10,000 acres, and (c) permits additional acre-
age to be obtained as commercial operation pro-
ceeds would provide a spur for oil shale bidding
and development.

Projection of as much as 9,000 MWe of installed
electric power generation capacity in 1985 utiliz-
ing geothermal energy is reasonable only if large
areas of land are available for prospecting. The
success ratio in drilling during the next 5 years will
have a vital bearing on future development.

Assure Water Availability for
Energy Production

The maximum development of synthetic fuels
production (Case I) requires both an immediate
government program to provide the necessary
aqueduct systems in the western United States and
timely resolution of disputes over water rights or
water allocations.

Continue Tax Incentives

Fiscal policies should be designed to encourage
the finding and development of all energy supplies.
Recent developments have had a contrary effect.
For example, the 1969 Tax Reform Act alone
placed an additional tax burden on the domestic
petrolum industry of some $500 million per an-
num. Fiscal policies should encourage the creation
of capital requisite for increasing energy supplies
and reducing costs to the consumer. Unless more
effective tax provisions are devised for all energy
resources, existing measures should be retained
and improved.

Long-established tax provisions for the extrac-
tive industries have historically promoted the de-
velopment of energy supplies. These tax features
deal with percentage depletion applicable to coal,
uranium, oil, gas, oil shale and geothermal steam,
and those permitting current deductions of intan-
gible costs for oil and gas. Adverse changes in
such tax provisions would prove expensive for
the Nation because they would reduce supplies



and lead to higher costs and prices. For instance,
complete removal of the statutory depletion allow-
ance would necessitate an immediate “price” in-
crease on the order of $0.50 per barrel for all oil
and $0.03 per thousand cubic feet (MCF) for gas;
by 1985 it would necessiate increases of $0.90 to
$1.00 per barrel and $0.05 to $0.07 per MCF in
order to maintain a return on investment sufficient
to generate and attract the capital needed to pro-
vide the supply projected. These “price” increases
are over and above the increased “prices” indi-
cated for the particular fuel cases in 1985 due to
higher investment and operating costs.

Maintain Oil Import Quotas

In the interest of national security the Govern-
ment has adjudged that a healthy and viable petro-
leum industry must be maintained. To assist in
meeting this objective the United States, by a 1959
Presidential Proclamation, placed a limit on petro-
leum import levels.

The continuation of oil import quotas is essential
primarily for three reasons:

® A secure domestic energy base is a vital ele-
ment of national security; over-dependence
on foreign sources can make the United States
vulnerable to interruption of petroleum supply
from military action or from shutdown for
political reasons. Without the deterrent effect
of a strong domestic oil industry, producing
countries could more easily threaten economic
sanctions and boycotts to significantly in-
fluence U.S. international policies. Moreover,
major supply interruptions of energy imports
could severely hamper the functioning of the
U.S. economy.

® Elimination of oil import quotas would have
an adverse effect on the U.S. economy. As
noted earlier, the balance of trade problem
would increase greatly if imports of foreign
oil were unrestrained. Direct government rev-
enues from lease sales, royalty payments and
income taxes from domestic producers—as
well as indirect revenues from employee taxes
and taxes from companies supplying goods
and services to the domestic oil industry—
would be reduced. Employment, both within
the petroleum industry and in the industries
supplying goods and services to the petroleum
industry would be reduced.
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® Qil import quotas are needed to encourage
development of all indigenous energy re-
sources. For example, since oil exploration and
gas exploration are generally joint activities
using the same people, techniques and equip-
ment, the availability of these two fuels is
inextricably interrelated. Without oil import
quotas, the availability of domestic gas, as
well as the availability of domestic oil, would
decline further. This would require the im-
portation of large quantities of foreign gas at
landed costs considerably greater than the
costs for domestic gas production. Also, for-
eign liquids would have to be imported and
gasified at substantially higher costs than
domestic natural gas supplies. Development
of synthetic fuels from domestic resources
could be retarded by the lack of economic in-
centives to develop such energy sources caused
by the threat of unrestricted imports at a price
that would not yield an adequate return for
producers of synthetic fuels.

Clearly, attaining a high level of national self-
sufficiency in the energy sector at a manageable
cost should be a prime national policy of any in-
dustrial country. The present import quotas pro-
vide protection against the dramatic adverse effects
of unrestrained imports of foreign oil at a national
cost that is considerably less than other alterna-
tives, such as maintenance of standby production
and storage capacity.

Although increased imports of oil and gas will
be needed in the years immediately ahead, import
control policies should be implemented in a man-
ner that will encourage increased domestic supply
availability over the long term. Although concur-
ring with the general purpose of oil import quotas,
the National Petroleum Council does not feel its
responsibilities in this report extend to a detailed
analysis of specific regulatory or allocation features
of the present Mandatory Oil Import Program.

Investigate the Feasibility and
Desirability of Greater Use of
Electricity Generated from Domestic
Coal and Uranium Resources

Most cases studied did not utilize all of the
potential coal and uranium fuel supplies because
these supplies were not needed to fuel the projected



electric utility generating capacity. Policies that
would help overcome barriers to more rapid devel-
opment of electric generating plants and encourage
wider use of electrical equipment would permit
the Nation to use more of its coal and uranium
resources. This would reduce projected energy
imports thereby mitigating the adverse effect of
such imports on national security and the balance
of trade.

Maintain Uranium Import Controls

Policies for imports, enrichment operations and
government stockpile disposal should continue to
encourage the growth of the domestic uranium
mining industry. Present import policy requires
that uranium enriched in U.S. government facilities
for use in domestic reactors must be of U.S. origin
as necessary to ensure the existence of a viable
domestic uranium mining industry. A continua-
tion of a policy to restrict the importation of
uranium is necessary if a healthy domestic industry
is to survive the period of transition from supply-
ing primarily a government market to supplying
a mature commercial market.

Future demand for nuclear fuel is projected to
reach levels several times greater than historical
quantities. In the long term, it will become not
only the major fuel for electric power generation
but also a major source of energy in the United
States. Uranium resources in the United States
are believed to be adequate to supply the necessary
nuclear fuel. However, because of long lead times
involved, large investments will have to be made
in exploration, mining, milling and enrichment.
Investments in domestic exploration and produc-
tion of uranium concentrates are unlikely to be
forthcoming unless government import policy en-
courages suppliers to make the long-range plans
and commitments necessary to minimize U.S. de-
pendence upon foreign sources of uranium.

The program proposed by the AEC in March
1972 for operation of government enrichment facil-
ities and disposal of the government-owned stock-
pile is reasonable in conjunction with