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INCENTIVES FOR DEVELOPING NEW ENERGY
SOURCES

MONDAY, JUNE 20, 1977

U.S. SENATE,
SUBCOMMITTEE ON ENERGY AND FOUNDATIONS OF THE

COMMITrTEE. ON FINANCE,
Washington, D.C.

The subcommittee met, pursuant to notice, at 9:30 a.m. in room 2221,
Dirksen Senate Office Building, lion. Mike Gravel (chairman of the
subcommittee) presiding.

Present: Senators Long, Gravel, Hansen, and Packwood.
Senator GRAVEL. The hearing will come to order.
[The committee press release announcing these hearings follows:]

[PRESS RELEASE]

SUBCOMMITTEE ON ENERGY AND FOUNDATIONS ANNOUNCES HEARINGS ON
INCENTIVES iFo DEVELOPING NEW ENERGY SOURCES

Subcommittee Chairman ,Mike Gravel (D-Alaska) announced today that-the
Subcommittee on Energy and Foundations will hold hearings June 20 and 21
on federal incentives for developing new energy sources. The Subcommittee
intends to focus on the development of conventional fossil fuel resources and
the commercialization of new energy techniques.

The hearings will begin at 9:30 a.m., in room 2221, Dirksen Senate Office
Building.

"Much attention has been given in recent months to the scarcity of our fossil
fuels," Senator Gravel said. "The President has called for stringent Zonser-
ration measures on the part of the American people, but he predicts continued
reliance on imported oil to fill domestic energy needs. The Subcommittee hopes
to explore how this American energy gap might be narrowed by reliance on our
own untapped resources."

Noting the conflicting assessments of oil and gas reserves Senator Gravel said,
"We intend to explore whether the President's Energy Program provides suf-
ficient incentives in terms of pricing and taxation to encourage the develop-
ment of untapped and undiscovered resources. An important part of our national

• energy program, according to Gravel, must be the development of our untapped
energy resources in the United States. "I believe that In order to have a
balanced energy program we must encourage production of our energy re-
sources as well- as encouraging conservation," said Gravel.

The Subcommittee will also Inquire into the development of energy tech-
r.ologies which are in varying stages of commercial feasibility. These new
energy sources, which Include solar, geothermal, tertiary oil production, fron-
tier outer continental shelf drilling, and coal gasification, can be important ways
to augment conventional energy supplies. Senator Gravel said the Subcommittee
would examine how close these new technologies are to the market and what
Incentives could bring them closer to commercialization.

The following witnesses have been scheduled to testify on Monday, June 20:
John H. O'Leary, Administrator, Federal Energy Administration.
Edwin Edwards, Governor of Louisiana.
Barry Commoner, Washington University.
Joseph Lindmayer, President, Solarex Corporation.
Paul Jones, Louisiana State University.

Witnesses for June 21 will be announced at a later date.
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Senator GRAVEL. We are here today to discuss the President's energy
bill, the opening volley in Mr. Carter's "moral equivalent of war."
It is an historic occasion for a number of reasons. First, today oil will
begin to flow through the Trans-Alaska Pipeline. That pipeline will
deliver up to 1.2 million barrels of oil per day starting in October, and
when at full capacity will deliver some 12 percent of our Nation's oil
needs.

Projects like the Prudhoe Bay oilfield and TAPS line must become
the rule, not the exception if we are to meet our energy needs and de-
crease our dependency on foreign supplies. The companies which have
participated in this project, the largest single project financed com-
p)letely with private capital in the world, are to be complimented for
their efforts and perseverance. The men and women who have worked
on the pipeline have made their place in the history of American labor.
This is a day for all Alaskans and all Americans to be proud.

These hearings, the first on this topic before the Senate Finance Com-
mittee Subcommittee on Energy and Foundations, will address the
question of incentives for the production of oil and gas, as well as in-
centives for the development of alternative sources of energy. We have
many distinguished witnesses who will be here to present their yielws on
the President's proposal as they relate to energy sources such as oil and
gas, coal gas, oil shale, nuclear and solar. We will hear from repre-
sentatives of the administration, State government, universities, and
industry.

The President deserves a lot of credit. Ile has taken a leadership role
in the formation of energy policy in the United States. le has devel-
oped a package which he feels will resolve our long-term energy prob-
lems. He has called for sacrifices and is courageous in standing by that
call. He has addressed the major areas of concern as he perceives'them.
He has recognized the important interrelationship between our needs
for energy" and our Nation's commitment to a healthy and clean envi-
ronment.

But, the President's plan has raised concern for the development of
our energy resources. The President himself has said that over the 3 or
4 months during which the energy package was being developed, before
it came to us here on Capitol Hill, that there were many differences of
opinion. He acknowledged that, some of the judgments were quite
closely called.

It is our function here to review some of the closely called judgments
for ourselves to determine whether we agrep with the call. Questions
concerning the President's energy proposal have been raised which
require answers before legislation can be adopted to deal effectively
with our long-term energy situation.

For example. does the plan "write off" the oil industry as a short-
term source of supply for our domestic energy needs? How many more
Prudhoe Bays do we have in this country? Prudhoe Bays that if not for
the provision of adequate incentives for exploration and development
may never be brought to market.

By paying the true replacement costs of oil and gas, might we not
find ourselves with a greater domestic supply and a decreased de-
pendence on foreign sources I Does the rebate system really encourage
consumers to decrease their use of energy? What are the environ-
mental consequences of committing ourselves to using increased
amounts of coal and nuclear energy as a short-term solution?
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Many people are concerned about the long-term answers to the
energy problem. Does the energy plan provide sufficient incentive to
the development of alternative sources to energy such as solar, geo-
thermal, hydropower, and the like?

Many of us are not sure it does. We will hear from some of them
today. Perhaps there are additional significant supplies of domestic
oil and gas, oil shale and methanol which can be produced if adequate
prices for those products can be obtained, and if the replacement cost
or Btu equivalent is permitted to be obtained.

Perhaps additional amounts and types of incentives should be pro-
vided to assure developments of clean, long-term sources of energy.
I think so. Perhaps there should be additional incentives to encourage
recycling of materials and to further our efforts to conserve existing
sources.

There are a number of mechanisms that can be employed to help
us meet our reasonable energy needs. The President has put forth some
of those. *any of them have merit, in my opinion. Others of us would
rather employ alternative mechanisms such as deregulation and crea-
tion of excess profits taxes to assure that increased revenues to the
industry are used for increased exploration and development.

In acldition, many of us would like to increase our Nation's em-
phasis on conservation and recycling. There are other approaches still,
some of which may well be presented in these hearings and in any
hea rings we hold subsequently.

And that, of course, is the purpose of our being here today. We need
to hear from all sectors of the "energy community." We need to define
the problems in production and to understand the alternatives avail-
able to us in solving our energy supply problem.

We must understand the consequences of our choices in order to
leave for our children and grandchildren a legacy of responsible use
of our natural resources. We must take the time now to answer dif-
ficult questions so that we may adopt a unified, effective, long-range
energy program that takes into account the realities of our world.

Let no one say that we have gathered here to destroy the President's
energy program. If we should disagree with the President in ap-
proach. let me assure you that we do not disagree in objective. I, for
one, wish to take up the President's challenge in this moral equivalent
of wir, to prove the ability of the President and the Congress to
govern.

I think that it is- important that we bring our efforts today into
focus on this very, very serious and important subject.

Before going to our first witness, I would like to ask my colleague,
who we are happy to have present. the chairman of the full Finance

* Committee, if he may have an opening statement.
Senator Loxso. No; I think that was a very fine opening statement,

Senator.
Senator GRAVEL. Senator Bellmon is our first witness.
Would you please proceed?

STATEMENT OF HON. HENRY BELLMON, A U.S. SENATOR FROM
THE STATE OF OKLAHOMA

Senator BELLmON. Thank you.
Mr. Chairman, I would like to begin by congratulating the chair-

man of the subcommittee for holding these hearings, particularly on
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this day which marks the beginning of the use of the Alaskan pipe-
line. This is certainly one of the most significant developments in our
country's history as far as energy is concerned. I hope it will be only
the first of many similar developments that we will see happen before
the end of the century.

There is no question in my mind that the energy problem is going
to be remembered by historians years hence as one of the greatest chal-
lenges in our governmental experience. It is a challenge that we should
face squarely, Mr. Chairman. If it is a war, it is a war we can win-
and a war w6 should win, because we have the resource base, the tech-
nology, and the trained manpower.

What is needed is the will and the means.
I have before me a newspaper story that was published in Oklahoma

in The Daily Oklahoman on January 23 of this year, and the thrust of
it is "State Wildcatters Tap Mother Lode."

There are a lot of people who have come to the conclusion that we
do not have any oil left to bo found in this country. This newspaper
story turns out, in calendar year 1976-and before I give these figures,
remember in Oklahoma, we have been producing oil now for almost
70 years. We have had over 300,000 wells drilled in the State, over
80,000 of them still producing.

Yet, last year, in calendar year 1976, there were 83 new oil and gas
fields found in our State. Here is an old oil province that has been
thoroughly picked over, yet last year there were 83 new oil and gas
fields found.

These are the results of wildcatting activities. We have a success
ration of finding new fields of 34-pius percent.

If you look back over the years, you find that percentage has been
generally a little lower than that, sometimes about the same, the point
being that there is still a lot more oil and gas to be found, even in the
older provinces, such as Oklahoma. I am sure in the newer areas like
Alaska., there is a tremendous amount of oil and gas to be developed
if we can develop the means for the developers to go after it.

This is true in the offshore areas as well. The drilling has not gone
on as long. The activity has not been as intense.

Mr. Chairman, President Carter has performed a valuable service
by convincing a majority of -the American people that the energy
crisis does exist and by insisting that the problem and its solutions be
debated now.

The President's objectives of reducing fuel use. of improving energy
efficiency and of avoiding shortages in the future are sound. To obtain
these objectives, the President has offered a program based on
the conservation of energy by altering fundamental methods used in
operating this country and conversion to an alternate fossil fuel-
coal-which is bountiful but which is not yet available for use on the
grand scale envisioned. His ultimate goal is the development of energy
sources whch are replaceable or essentially unlimited.

I support this general concept: however, I fear that a significant
defect of omission in the President's plan will produce the eventual
failure of the Dro.oeram.

Recently, Phillips UTniversitv. near my home in Oklahoma, con-
ducted an energy forum attended by a diverse group of concerned
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citizens representing varied ideologies. Among those attending was a
staff member from the Workshop on Alternative Energy Strategies
at the Massachusetts Institute of Technology. The staff member, Wil-
lian F. Martin, reported the MIT group had studied the energy situa-
tion and ascertained this:

We conclude that, despite efforts in the next 25 years to reduce energy demand
and shift to other fuels, the United States will be faced with oil imports of 10
million barrels daily by the year 2000.

This conclusion is basically the same assessment made in May by
Dr. Hans H. Landsberg, an economist and senior fellow at Resources
for the Future here in Washington. This conclusion is similar to those
made by many analysts of the President's energy package.

The package presented to Congress contains no mechanism that
would lielp to increase domestic production of oil and thereby reduce
Aineriean purchases of crude oil in the world market. Taking into ac-
count the different conversion and conservation proposals forwarded
by the President and hoping for their unparalleled success, we must
still admit that the United States, without increased domestic oil pro-
duction, will exert a tremendous pressure on the world market price.

If the United States chooses only two of the three strategies it must
follow to develop true energy efficiency, then the country will be'
forced to buy gargantuan volumes of foreign crude, driving the world
oil price to nlew, higher levels and creating disaster for the economies
of Western Europe, Japan. and the developing countries.

The current shortage of oil and gas results not from exhaustion of
the resource base but from an economic environment which has been
discouraging development for the past 25 years and which encourages
consumer waste today and may encourage waste in the future.

The President has proposed returning the cost of oil to its true
replacement cost, and I agree with that. He has proposed using tax
revenues from his plan for rebates to protect low- and middle-income
Americans, and I agree with that..

It is possible to have people conserve enough energy that their
energy bill will not go up. It might go down.

Last week, I introduced S. 1707 to provide a supplement to the
President's crude oil equalization tax. The bill provides that the
crude oil equalization tax be applied as a wellhead tax on oil. The
bill further provides that this tax be imposed in the full amount
immediately and that its collection be enforced by the Internal Revenue
Service.

The tax would be assessed on each producing property and equal the
difference-if any-between the current regulated.price on a property
and the posted stripper oil price for that property. The tax would be
collected monthly and be remitted by the purchasers of crude oil. There
are 137 purchasers who would remit and approximately 20,000 pur-
cli.hers from whom the tax of some $16 billion would be collected.

The tax would be reduced by 2 percent of the original amount each
month until it expires at the end of 50 months. This year, the Treasury
will get roughly $16 billion from this tax. By reducing it at the rate
of 2 percent a month over a course of 50 months, that tax would decline
and finally end. At the end of the time, the producers would be getting
the full replacement cost of the oil they were selling.
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Provisions are made in the law that during these 50 months any of
the "released" revenues that are not spent in the energy business-that
are not plowed back-would be taxed away.

The tax revenues would be spent selectively to protect Americans
from higher energy costs. This protection is designed to reduce domes-
tic energy requirements so that as the transition ends, individual
monthly energy bills will be less even though the units cost of fuel
will be greater.

This would result in something like a 7- or 8- or 9-cent a gallon
increase in the cost of energy to consumers.

Although the program for rebates of the wellhead tak is only now
being reduced to legislative language, it is contemplated that distri-
bution of energy tax proceeds would be made among four recipient
groups: (a) home insulation tax credit; (b) fuel cost subsidy; (c)
Federal purchase of fuel inefficient automobiles; and (d) subsidy for
transport of foodstuffs.

I will not go into details. I have it as a part of the statement and
I ask that it all be included in the record. The idea is to use these
revenues to help insulate homes, pay the extra cost of heating and
other types of energy and for the retirement of service of automobiles,
to use the Presidents term Ias guzzlers" as well as the subsidies for
those who transport foods a Foodstuffs are in a special category.
There is no way for increased costs to be passed on, since producers do
not set the price.

This proposal is meant as a supplement to the package offered by
the President. I believe it will provide the economic climate to allow
consumers to make rational decisions. Also, it will induce a reduction
in energy use througb the enhancement of the economics of energy
saving measures and provide funds to make the transition possible.

Most important, the bill will help increase supply for the inter-
mediate term before alternate sources become widely available, avoid
shortages of conservation materials and get gas guzzlers off the road.
In the long term this proposal will reduce U.S. dependence upon
costly, insecure imports and provide thousands of energy related jobs
for American workers.

Thus, as I said at the beginning, President Carter has performed
a valuable service by raising the degree of public awareness of the
Nation's energy situation. His emphasis on conservation is in the
national interest. The one missing element in the President's program
which will doom the entire thing to failure is lack of plans to increase
energy production.

W07 still have ample fossil fuel sources, but until a method to bring
these resources into production in a timely fashion is added to the
President's program, the effort cannot succeed.

Using the wellhead tax as a method for enhancing conservation, at
the same time providing additional capital in an orderly way for
drill'g more wells, opening more mines and producing more oil* from
existing as well as new sources will be the best means of going toward
expanded energy production.

To conclude, Mr. Chairman, I have these attachments as a part of
my statement. On January 1, 1970, in Oklahoma, we had, at that time,
1.39 billion barrels of oil in our proven reserves. Between January 1,
1970 and January 1,1976 production in Oklahoma amounted to almost
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1.2 billion barrels. In other words, we produced almost as much oil
during that 5-year period as we had at the beginning, but reserves on
January 1, 1976 were 1.24 billion barrels.

What really happened during that 5-year period of time in an oil-
producing State like Oklahoma, we found almost as much oil as we
produced, so we could not lower our reserves significantly. Much of
this period was a time when oil prices were low, the level of activity
was significantly down, and there was not a maximum effort being
made to find the oil.

The point here is that there is a lot of oil left to be found in the
country. I believe if we would provide the means for the industry to
continue the high level of activities, we could become less dependent
on imports.

I do not want to offer the impression that this offers us any per-
manent or lasting solution. We have to shift over to coal and oil shale
and other forms of energy.

In the short term, between now and the end of the century, we can
do a great deal to increase our oil production from our own domestic
resources. I feel it will strengthen the President's program as I recom-
mended to reach that objective.

Senator GRAvEL. Thank you very much.
Why is ityou chose to present the 2-percent rate?
Senator BELLMON. That gives the industry the additional revenues

at a rate that, after having discussed it with many leaders in the indus-
try, at a rate that probably can be used, without touching off excessive
costs in rigs or chemicals or other materials that go into the drilling of
new wells.

In other words, this change will produce $16 billion a year increase
in returns from oil. This goes to the Treasury, phasing in, as we do,
that total amount would be available for drilling new wells and new
mines. If you did it all immediately, it would touch off tremendous
inflation in the cost of drilling or thie cost of other energy activities;
by using the 50-month period, it is generally felt that the industry can
absorb capital at that rate without causing inflation or shortages.

Senator GRAVT.L. Would you favor deregulating natural gas at the
same time?

Senator BFr.LroN. The deregulation of natural gas will mean $1
billion a year to the producers. That can probably be absorbed. in addi-
tion to the amount of funds that comes from deregulating crude oil.

That is a different problem. I do not, cover it in the legislation I have
introduced. It does not present the problem of too much capital too soon
that we have in decontrolled oil.

Senator GR VEL.. Have you given any consideration to the fact that
all the money that you are handling here, the 2 percent, is going back
to industry? The perception of the American public is that the industry
is ripping it off presently.

Did you give any thoughts to an excess profits tax that may abate
that perception?

Senator BELL31ON. We have provision here for a plowback. That
money has to be put back into development supplies, or it is taxed.

Senator GRAVEL. You have built in an excess-profits tax?
Senator BELLMON. That is right.
Senator GRAVEL. What percentage is involved?
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Senator BELLMON. It is complete. It is either reinvested or all taxed.
Senator GRAVEL. That would come into being progressively as we

move up to the full 100 percent?
Senator BELL O N. That is right.
We would go further. It is not a part of the bill, but in discussions

since the bill was introduced, I would be agreeable to seeing the tax
continue for 10 years to make certain that the industry continued max-
imum efforts in developing new supplies.

Senator GI wEL. I am impressed with the escalating feature of this,
and how it deals with the problems there would be with inflation.

Senator Long?
Senator LoxG. Thank you vel much, Senator Bellinon. The Senator

made a very thoughtful statement.
Senator )LLLMNONX. Mr. Chairman, there are other attachments, and

I would like to make them a part of the record.
Senator GRAVEL. They will all be printed, along with your statement.
Senator BFLLMfON. Let me say one final thing. I was reading this

morning in the "Oil and Gas .Journal." In the week of June 3d this
year, we had 1.990 rigs running, up 481 rigs from last year, or 31.8
percent. It shows that there are a lot of people who believe that we
can find and produce more oil if we give, it more resources.

We will see, that amount of rigs doubled.
Senator Lo.x . I think I will ask one question.
Senator, as I understand it., we should be doing everything that we

can to increase the production of coal and to expand production in
other areas, solar, atomic--even though that may be more debatable. Is
it not true that if we are going to expand our production of energy
in the short run, the next :1 or 4 years, most of it is going to have to
come from the increased production of oil and gas?

Senator BELL31ON. Senator, there are only two places to get. the
energy we need-you say 4 or 5 years. I would say for the next 15
years-either by drilling at a rapid rate for oil and gas, or from
nnl)orts.

We can never be sure we can depend on our imports. WVe might not
be able to afford them.

To me, the only logical thing to do would be for us to vastly expand
the development of our own energy resource base, which is still abun-
dant and can be brought on quickly.

Senator LoN(;. In most of the areas where we are producing a lot of
energy-I mention Louisiana because we have a similar problem to
what you have in Oklahoma-the drilling has gone (town to about
10,000 feet. But. it is a rather new thing to drill down to 15,000 to
20.000 feet, although it is being done. Is .that not correct.?

Senator BELL-oN. Senator Long, we have a well in Oklahoma that
is 30.,600 feet deep. It produces gas-what you say is true.

There are enormous possibilities for deeper drilling, but only when
we have available the capital to pay the costs. Those deep wells, I
might say. cost up to $6 million apiece.

Senator GRAVEL. If you would -Yield?
We just finished a well in Alaska that was 17,000 feet. It was capped

and cost $27 million.
Senator Lo.o. That is the kind of thing that people are not fully

aware of at this point. I can recall the days when my family, my
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mother leading the charge, and my uncle on my mother's side, learned
the oil business the way a lot of people did, without much education,
but s roughnecks on the rig. When we thought we should put some
of our money into a well arid we looked at a cost of $50,000, we thought
that was a pretty expensive well.

If you were going to go down deeper, perhaps-$250,000 worth, we
had to try to go in with a group, in order to finance going down to
that depth.

Those wells, even then, at $250,000, were going down 7,000, 8,000
feet, but now, to go for the deeper production that is below that,
people are drilling at. about '$2.5 million per well.

E4 ven allowing for the change in the purchasing power of money,
it is a far greater expense to go down to 15,000, 18,000, or 20,000 feet in
search of the same oil and gas; deposits down there on the average are
not, better tlan at the shallower depth. You just have to go down deeper
in trying to final them.

Does that not mean, in effect, that if you want. this energy produced,
you will have to make it sufficiently attractive for people 'to take the
"risk? The Congress, I am sure, with all good intentions, has tried to
protect the public from a higher price for energy, and I am slure the,
pul)lic wants to be 1rotected. Nobody wants to pay 1 penny extra for
a gallon of gasoline beyond that which is absolutely necessary.

When people tell me we have ah'eady done a great deal, that we
have 30 percent more rigs working that, we did when this energy
crisis began, it does not impress me at all. It seems that we should
have at. least, 800 percent more rigs.

Is that, your thought?
Senator BELLMON. Mr. Chairman, you are exactly right. It is like

this year. 1977. there will be about 40.000 wells, oil and mis wells drilled
in the. United States. That. is going to probably be. enough wells to
sort of hold us where we are. We may drop a little. production, but
we may gain a little.

We ought to be. doing enough to start gaining, not necessarily
dramatically, but noticeably in our domestic production and, in this
way, begin to cut that kind of level of imports.

As you say, when all we are doing is running at the level now of
1990, we are not, going to catch up. We are going to have to do a lot
more than we are doing.

The only way to do it, actually two things have to happen: One,
the price has to be an incentive; in addition. there has to be a lot of
capital output to pay for these costs.

The industry is using all the capital they can get their hands on,
including what they make )lus what they can borrow. It is not possible
to borrow money to go out and drill wildcats. You can get money after
you are rea(ly to drill and go into production.

No person who loans other people's money can afford to loan on
wildcats. Those, costs have to be paid out of profits.

Senator Lox. Let us look, for a moment, at the absolutely unthink-
able, alternative that. this Nation rejected because it absolutely could
not be done, one could not even think about it. Though it be heresy, let
us jus think about it for a moment.

Suppose, when the Arabs put the boycott on us, we had done with
oil what we did with sugar when we thought ourselves in a tight
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market with sugar. If we had let nature take its course, the price would
have gone up to a point where everyone from the comumer point of
view would have viewed it as unconscionable.

If that had happened, the industry would have made tremendous
profits. It would have been perhaps right to describe them as windfall
profits, but the profits would have remained in the industry. We have
seen the same thing happen down through history: when some people
make a large sum of money, the same charges and countercharges
are heard.

But what would have happened to the profit?
Senator BFL[ox.. It would have gone back into mines, drilling,

energy production.
Senator LONG. It is not likely that you would see Mobil taking its

profit and investing in Montgomery Ward at that point. Anybody
who puts money into an industry wants to get into it because of thefreeflow of capital, which is fundamental to the free enterprise system.
Anybody with money to invest would invest where the biggest profits
were, so investment would go into production. There would be a lot
less consumption of product because people would think that the
price was too high. Is that a fair statement?

Senator BELLMtoN. That is exactly right..
Senator LoNo. They would start carpooling. riding the bus, doing

whatever they could to reduce the consumption of energy, using less
of it in the home, and the price would go back down again. Is that fair?

Senator BELLMito.. That is true, although it probably will take a
little longer to increase our supply of oil and gas than it took to .,a-
crease sugar supplies. We are talking about probably a 10- to 20-year
period here..

Senator LoxG. I recall when the sugar situation got out of hand;
in short order it was clear that farmers were going to plant more
sugar. The feeling was that if you were going to make some money on
sugar, you had better get to it in a hurry, because everybody was
making money in the sugar business. There was a big increase in
production. Although the price went up to an unconscionable point,
about 60 cents a pound, the result was that all our farmers planted
more sugar, farmers around the world planted more sugar, the price
went up to about $1 a pound. Now, it is back to 10 cents a pound.

That is how the free enterprise system tends to operate when left
alone. When a very profitable activity develops, people go into it to
produce more.

Are you aware of the fact that it has takenus until about a year
ago to get the profits of the oil and gas industry above the average
profits for all manufacturing?

Senator BELLmON. Mr. Chairman, that is true. In addition to that.,
if you take the price of old oil that companies are now getting from
the wells that were in operation before the embargo, take out the
royalty, that amounts to 75 cents a barrel, private tax, income tax,
operating costs, that leaves the producer only $1.85 a barrel left over
from the oil in these old wells. It costs $6 a barrel to find a new source
of new supply of oil.

Every time a company produces and sells a barrel of old oil, it
gets only enough revenue to find a third that much. That is one thing
that is causing difficulty. There just is not a sufficient caslhflow to do
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all the. drilling that has to be done to not only hold our own, but start
gaining.

Senator Loxo. I just want to make it clear that I voted for a number
of bills-I think you did too, Mr. Bellmon-that prevented the free
enterprise system from making available unconscionable profits for
oil and gas producers. But when we look at how the system would
have worked and what we went to as an alternative, one would have
thought that at a minimum we would have tried to provide enough
incentive that the people who were in that business would make enough
profit to provide us with answers to our problem, by attracting capital
from other areas into the oil industry.

My question is, have we made it sufficientlyattractive to persuade
people to go into the oil business rather than into other activities?

Senator BELLMON. Mr. Chairman, we have not. When you look at
the number of rigs running, the 1990 level, more than it was when the
embargo hit, you might get the impression that we have done enough.
A lot of those rigs are drilling gas wells for the intrastate gas market,
which we both know is three times as high as the interstate price. And
even though the 1990 is an increase, it is still not enough. We have
to double that again to get where we need to be.

Tile answer to your question is, we have not done enough, either in
providing the price incentive or providing the capital that industry
has to have to get the job done.

Senator Lo.Go. Thank you very much.
Senator GIRAVEL. Thank you, Senator Bellmon.
[The prepared statements and attachments of Senator Bellnon

follow. [Oral testimony continues on p. 29.]

STATEMENT OF SENATOR HENRY BELLMON

Mr. Chairman, the energy problem undoubtedly will be remembered by his.
torians years hence as one of the great challenges In our governmental experience
begun 201 years ago.

President Carter has performed a valuable service by convincing a majority
of the American people that the energy crisis does exist and by insisting that the
problem and its solutions be debated now.

The President's objectives of reducing fuel use, of improving energy effeiency
and of avoiding shortages In the future are sound. To obtain these objectives,
the President has offered a program based on the conservation of energy by alter-
ing fundamental methods used in operating this country and conversion to an al-
ternate fossil fuel---coal-which Is bountiful but which is not yet available for
use on the grand scale envisioned. His ultimate goal Is the development of energy
sources which are replaceable or essentially unlimited.

I support this general concept; however, I fear that a significant defect of
omission in the President's plan will produce the eventual failure of the program.

Recently, Phillips University near my home in Oklahoma conducted an energy
forum attended by a diverse group of concerned citizens representing varied ide-
ologies. Among those attending was a staff member from the Workshop on Alter.
native Energy Strategies at the Massachusetts Institute of Technolegy. The staff
member, William F. Martin, reported the MIT group had studied the energy sit-
uation and ascertained this:

"We conclude that, despite efforts in the next 25 years to reduce energy demand
and shift to other fuels, the U.S. will. be faced with oil imports of 10 million bar-
rels daily by the year 2000."

This conclusion Is basically the same assessment made in May by Dr. Hans
H. Landsberg, an economist and senior fellow at Resources for the Future here
in Washington. This conclusion is similar to those made by many analysts of
the President's energy package.

The package presented to Congress contains no mechanism that would help to
increase domestic production of oil and thereby reduce American purchases of
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crude oil in the world market. Taking into account the different conversion and
conservation proposals forwarded by the President and hoping for their unpar-
alleled success, we must still admit that the United States, without increased
domestic oil production, will exert a tremendous pressure on the world market
price.

If the United States chooses only two of the three strategies it must follow to
develop true energy efficiency, then the country will be forced to buy gargantuan
volumes of foreign crude, driving the oil price to new, higher levels and creating
disaster for the economies of Western Europe, Japan and the developing coun-
tries.

The current shortage of oil and gas results not from exhaustion of the resource
base but from an economic environment which has been discouraging develop-
ment for the past 25 years and which encourages consumer waste today and may
encourage waste in the future.

The President has proposed returning the cost of oil to its true replacement
cost, and I agree with that. He has proposed using tax revenues from his plan for
rebates to protect low and middle income Americans, and I agree with that.

Using these basic ideas, I introduced a bill (S. 1707) to provide a supplement
to the President's "Crude Oil Equalization Tax."

The bill provides that the Crude Oil Equalization Tax be applied as a well-
head tax on oil. The bill further provides that this tax be imposed in the full
amount immediately and that it collection be enforced by the Internal Revenue
Service.

The tax would be assessed on each producing property and equal the difference-
if any---between the current regulated price on a property and the posted strip-
per (,il price for that property. The tax would be collected monthly and be re-
mitied by the purchasers of crude oil. There are 137 purchasers who would re-
mit by the purchasers of crude oil. There are 137 purchasers who would remit
and approximately 20,000 producers from whom the tax of some $16 billion would
be collected.

The tax would be reduced by two percent of the original amount each month
until it expires at the end of 50 months.

Proyisions are made in the law that during these 50 months any of the "re-
leased" revenues that are not spent in the energy business-that are not plowed
back-would be taxed away.

The tax revenues would be spent selectively to protect Americans from higher
energy costs. This protection is designed to reduce domestic energy requirements
so that as the transition ends, individual monthly energy bills will be less even
though the unit cost of fuel will be greater.

Athough the program for rebates of the wellhead tax is only now being re-
duced to legislative language, it is contemplated that distribution of energy tax
proceeds would be made among four recipient groups:

A. home insulation tax credit;
B. fuel cost subsidy;
C. Federal purchase of fuel inefficient automobiles ; and
D. subsidy for transport of foodstuffs.

A. HOME INSULATION TAX CREDIT

Section 1101 of the Administration's energy proposal allows a tax credit for
qualified residential energy conservation expenditures of 25 percent of the first
$800 expended and 15 percent of the next $1,400 for a maximum credit of $410.
The credit would be nonrefundable, i.e., could not exceed a taxpayer's tax liabil-
ity. The proposal covers cooperative housing but not condominiums.

The Belmon proposal differs from the Administration's proposal in the follow-
ing major ways.

1. The Federal government will pay 90 percent of the first $1,000 and 50 percent
of the next $1,500 of qualified home energy saving devices for individuals in the
$7,000 and below adjusted gross income class. The Federal government will al-
low credits of 50 percent of the first $1,000 and 25 percent of the next $1,500
for individuals in the $7-15 thousand adjusted gross income class. The Federal
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government will allow a credit of 30 percent of the first $1,000 and 20 percent of
the next $1,500 for individuals above $15,000 of gross income. Qualified energy
saving devices are: (1) attic insulation, (2) wall insulation, (3) floor insula-
tion, (4) duct insulation in unheated areas, (5) storm windows, (6) storm
doors, (7) weather stripping, (8) vapor barriers, (9) clock thermostats, (10)
flue dampers, and (11) burner modifications.

The need for the progressive nature of the benefits is indicated In Tables 1 and
2 attached (prepared by the Joint Committee on Taxation for the House Ways
and Means Committee). Note that:

(a) Response by lower Income tax brackets is markedly less than higher
brackets.

(b) It will require considerable financial inducement in the lower brack-
ets to encourage such expenditures.

(c) OBO has indicated little additional responsiveness to Insulation cred-
its. However, any responsiveness will be gained at the lower end of the income
scale.

(d) Even so, some payment is required to reduce the prospect of unneces-
sary expenditures.

The regional breakdown of home ownership by income class within and out-
side metropolitan areas is shown in Table 3.

2. The payment is refundable, that is, can be made in excess of tax liability.
For certain home owners in lower income tax brackets, it would be impossible to
provide adequate weatherization without payment should the cost of the weather-
ization exceed what they owe in taxes and, thus, under the Administration pro-
posal, payment not be made. This adds only moderately to the cost of the
program.

3. The Bellmon proposal would allow the credit for condominium home owners,
as well as single detached and cooperative housing units.

4. Under the Bellmon proposal, individuals making qualified weatherization
expenditures on rental property would receive a tax credit of 30 percent of the
first $1,000 and 20 percent of the next $1.500 of qualified weatherization
expenditure. This tax credit would be refundable.

The increased utilization of the credit under the progressive credit system,
broadened coverage, and the expanded benefits under the program would con-
siderably increase monies rebated through the weatherization program under
this proposal.

Rough staff estimates are:

Tami expenditure 1978--82 for iceatherization

[In millions of dollars]

1978 -------------------------------------------------------- 550
1979 -------------------------------------------------------- 650
1980 -------------------------------------------------------- 675
1981 -------------------------------------------------------- 700
1982 ------------------------------------------------------- -725
1978-82 ----------------------------------------------------- 3300

B. FUEL COST SUBSIDY

Low-income families are hit particularly hard by increased fuel costs. The
Bellmon proposal would grant a refundable tax credit to families based upon
electric, utility gas, tank gas, fuel oil, or coal utility bills. The payment would
equal 25 percent of the home owner's utility bills. Renters whose utility costs
are included in rent would be allowed 7 percent of their annual rental payments.
Both credits would have a maximum of $150. The payments could be phased
out proportionately over a range of $10,000 to $20,000 of adjusted gross income.

The cost would be about $5.2 billion In the year in which-the program com-
menced, and would escalate depending upon utility costs and participation about
$500 million/year thereafter. However, the program Is phased out over a 50
month period. Full benefits would accrue the first year, 75 percent benefits the
second, 50 percent benefits the third, and 25 percent benefits the fourth. Total
tax expenditures would thus be:

93-810-77-2
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Fuel cost 8ubsidy 1978-89 BBillons

1978 $5.2
1979 4.3
1980 -------------------------------------------------------- 3.2
1981 -------------------------------------------------------- 1.7
1982-- ---------------------------------------------------
1978-82 ----------------------------------------------------- 14. 4

0. FEDERAL PURCHASE O FUEL INEFFICIENT AUTOMOBILES

Fuel efficiency for automobiles over eight years old is considerably less on
average than newer cars. Table 5 Indicates the diminishing fuel economy of
new through 1974 cars. Untuned or high mileage used cars would have
considerably less efficiency now.

A federal purchase and disposal of eight year or older automobiles and trucks
nssumlng 50 percent participation in the program and an average blue book
value of $700/auto would entail a one-time Federal expenditure of $10.1 billion.
For automobiles five years old having a general blue book value of $800, the cost
would be $22.8 billion. Viable guidelines would have to be instituted should this
amount be excessive. The sale of scrap and miscellaneous parts would offset as
much as one-fourth of this outflow, however.

It is obvious that the government will be unable to purchase all of the "gas
guzzlers" and the program will be concentrated on those which consume the
most gasoline.

D. SUBSIDY OF PRODUCTION AND TRANSPORT FOR FOODSTUFFS

Raw and processed foods have a unique production distributional problem.
Transportation and fuel costs are a large portion of producer, hence consumer,
costs Because of the necessity of a plentiful and well-apportioned supply, pro-
ducers and transporters will require some subsidy to soften the Inflationary
Impact in product markets. The Bellmon proposal allows a tax credit against
corporate and individual tax liabilities for bonafide foodstuff production and
transportation of 80/gal. (or equivalent Btu usage) in the first year; 64/gal.
In the second; 44/gal. in the third, and 20/gal. in the- fourth. The attached
Tables 6 and 7 show agricultural usage and total projected petroleum usage
used in cost estimates.

The tax expenditure estimates themselves are shown below:
Subsidy for food stuffs production and transport

Billions
1978 ------------------------------------------------------- $1.2
1979 -------------------------------------------------------- 0.9
1980 -------------------------------------------------------- 0.6
1981 --------------------------------------------------------- 0.3
1982
1978-82 ------------------------------------------------------ 3.0

This proposal is meant only as a supplement to the package offered by the
President. I believe It will provide the economic climate to allow consumers to
make rational decisions. Also, it will induce a reduction In energy use through
the enhancement of the economics of energy saving measures and provide funds
to make the transition possible. Most Important, the bill will help Increase supply
for the intermediate term before alternate sources become widely available,
avoid shortages of conservation materials and get gas guzzlers off the road.
In the long term this proposal will reduce U.S. dependence upon costly, insecure
imports and provide thousands of energy related jobs for American workers.
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SZcTxION-BY-SEOTION ANALYSIS OF S. 1707

(The Bill Is an -amendment to the Internal Revenue Code of 1954 and the
Emergency Petroleum Allocation Act of 1973.)
Section 1. Wellhead tax on domestic production of crude oil

"Sec. 499L Imposition of tax.
Provides for the imposition of an excise tax at the wellhead for domestic

crude oil production.
Tax is imposed on the person entitled to the deduction for depletion.
Tax is to be collected and remitted by the purchaser of crude oil.
"Sec. 4992. Amount of tax.
The tax is the lesser of (1) the difference between the current posted

stripper oil price and the controlled price on the property, or (2) the difference
between the stripper oil price in the month of determination and the current
controlled price on the property. [Example.]
(1) Current stripper price ------------------------------------- 12. 00

Controlled price 0------------------------------------------.00

Indicated tax ------------------------------------------- 7.00
(2) Future stripper price -------------------------------------- 14. 00

Controlled price ----------------------- ------------------ .00

Indicated tax ------------------------------------------- 9.00
Therefore the tax is (1) $7.00/barrel since it is the lesser.
The tax is reduced at the rate of 2 percent of the original amount each month

until it is extinguished in 50 months.
Leases on the North Slope of Alaska are exempt from the tax.
Properties which become productive after the date of this legislation will be

treated as though they were "new" properties on April 20, 1977, i.e. priced at
about $11.28/barrel, and the tax adjusted according to the phased tax schedule.

"See. 4993. Plowback requirement.
It is required that the owners of the operating mineral interest reinvest all

of the difference between the tax which would have been paid if the tax had not
been phased down and the tax actually paid (subject to adjustments for in-
creased royalty payments, taxes, and operating costs) In the development of
energy sources. If not so spent the tax is increased by the unspent amount.

A carryforward and carryback provision Is provided. The Carryforward
cannot extend past January 1, 1983.

If Insufficient money was spent in 1978, generating a tax, then that tax could
be offset in later years by spending more funds than were required in that year.
Carryback.

If too much money was spent in 1978, creating a surplus for the purposes of
the plowback, then that credit could be a CARRYFORWARD to future years to
reduce expenditures in that year and still avoid the Plowback tax.

"Sec. 4994: Definitions and Special Rules.
Section defines: Base Price, Removal Price, Posted Stripper Oil Price, Crude

Oil, Domestic, Barrel, United States, Possession of the United States, Offshore,
Members of Affiliated Group Treated as One Person, and Liability for Tax in
Case of Certain Production Payments.

"Sec. 4995. Record and Information; Regulations.
Records and Information must 'be maintained by the person liable for the tax.
Regulations will be established by the Secretary.
"Sec. 6076. Time for Filing Return of Tax.



16

Quarterly tax return will be filed no later than 45 days following end of the
quarter.

"Sec. 6050. Information Furnished by Purchaser and Operator Regarding Well-
head Tax on Domestic Oil.

The purchaser of the crude oil is required to furnish information to the
owners of the tax collected and paid for the property, the volumes of oil removed
from the property, and any other information required by the Secretary. Criminal
penalties are provided, for failure to comply.

"See. 7242. Willful Failure to Furnish Certain Information Regarding Well-
head Tax on Domestic Crude O11.

Provides penalties for willful failure to provide timely Information.
"See. 6050C. Information to be Furnished to Partners and to Beneficiaries

of Estates and Trusts.
Requires any necessary information requested by Secretary.

Section R. Termination of authority to specify prices, or to prescribe a manner for
determination of prices of crude oil.

The authority of the President to specify prices or to prescribe the manner for
determining prices, for crude oil, residual fuel oil, and refined petroleum products
produced in (or imported into) the United States under section 4 of the Emer-
gency Petroleum Allocation Act of 1973 and the authority to establish ceiling
prices or the manner for determining ceiling prices for first sales of crude oil
produced in the United States under section 8 of such Act may not be exercised
after December 31, 1977.

OKLAHOMA

DRILLING

Since the beginning of the Oil Industry in Oklahoma there have been 302,473
wells drilled. Of these 188,524 were oil wells, 26,815 were gas wells, and 87,134
were dry holes.

On January 1, 1976, 72,543 of the oil wells were still producing, as were 10,436
of the gas wells.

As was shown elsewhere the oil reserves in the State have been maintained
with only a slight reduction since January 1, 1970. The production rate has de-
clined due to the loss of the flush production on secondary units, and a drilling
rate below the optimum.

A tabulation of drilling and oil prices is interesting.

Year Total Service Dry Gas Oil Oil price

1976 ------------------ 4 ,024 174 1,027 711 1,827 9.001975 ----------------- 3,429 131 1,142 573 1:583 8.00
1974 - .---------------- 2,767 120 1,027 654 966 6.74
1973 ------------------ 2,101 103 745 461 792 3.89

There is a direct correlation between the rising price of crude oil and the in-
creased drilling rate. Likewise as the number of wells drilled has Increased the
success ratio has impiroved.

This Increase in activity, and the Increase in success are largely responsible
for the ability to maintain reserves, and slow production decline.

One thing which must be remembered Is that the peak drilling year in Okla-
homa was 1920 when 9,097 wells were drilled, and again in 1954 when 8,786 wells
were drilled. Of interest is that the price of crude oil in 1920 was $3.07/barrel.
That peak was not reached again until 1969. The excess production developed 1P
the formerly free market successfully reduced price.
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ANNUAL ADDITIONAL INDUSTRY REVENUE FROM TIE PHASED OUT
WELLHEAD TAX

FORMULA

Old oil volume (stripper price-old oil price) (1-average tax rate)
(364 Days) =Gross industry revenue from old oil

New oil volume (stripper price-new oil price) (1-average tax rate)
(365 Days) =Gross industry revenue from new oilYear 1 : Billons

3.640 times (13.50-5.05) (.12) (365) -------------------------- $1.347
3.500 times (13.50-11.25) (.12) (365) --------------------------. 345

Total ------------------------------------------------ 1.692

Year 2:
3.420 times (13.50-5.05) (.30) (365) --------------------------- 3.797
3.890 times (13.50-11.25) (.36) (365) ------------------------- 1.150

Total ------------------------------------------------ 4.947

Year 3:
3.210 times (13.50-5.05) (.60) (365) -------------------------- 5.940
4.260 times (13.50-11.25) (.60) (365) -------------------------- 2.009

Total ------------------------------------------------ 8.039

Year 4:
3.020 times (13.50-5.05) (.84) (365) -------------------------- 7.824
4.610 times (13.50-11.25) (.84) (365) ------------------------- 3.180

Total ------------------------------------------------ 11.004

Year 5 (2 Mos.) :
2.840 times (13.50-5.05) (.98) (60) --------------------------- 1.411
4.930 times (13.50-11.25) (.98) (60) ---------------------------. 652

Total ------------------------------------------------ 2.063

Total 50 months --------------------------------------- 27. 745

ADDITIONAL NET REVENUE TO INDUSTRY AFTER ROYALTY, STATE AND LOCAL TAXES
(ESTIMATED) Billions

Year 1: 1.692 (.74) ----------------------------------------- $1.252
Year 2: 4.947 (.74) ------------------------------------------ 3.661
Year 3: 8.039 (.74) ------------------------------------------ 5.949
Year 4: 11.004 (.74) ------------------------------------------ 8.143
Year 5: 2.063 (.74) ------------------------------------------ 1.527

Total ----------------------------------------------- 20.532
Year 5 (10 months) ------------------------------------------- 7.640
Year 6 ----------------------------------------------------------- 9.160
Year 7 -----------------------------------------------------------. 160
Year 8 ---------------------------------------------------- 9.160

Total January 1, 1978 to January 1, 1986 -------------------- 55. 650
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OKLAHOMA

RESERVES

On January 1, 1970 the estimate of recoverable reserves was 1,390 Billion
Barrels for the State.

Between that date and December 81, 1975 production from the State totaled
1.177 Biilion Barrels.

Reserves estimated on January 1, 1976 were 1.240 Billion Barrels.
A tabulation of these facts result In:

Billion
barrels

Reserves Jan. 1, 1970 ----------------------------------------- 1.390
Production 1970-75 ------------------------------------- 1. 177
Reserve additions ------------------------------------------------- +1.027

Reserves Jan. 1, 1970 ------------------ ----------- 1.240
There are reserves left to be found In even the old mature producing areas of

the United States.
The drilling rate must be increased to improve the producing rate with new

"flush" production.
Efforts toward Tertiary (Enhanced O11 Recovery) oil have not yet been

effective In increasing either Oil Reserves or Oil Producing rates.
One of the factors that might be noted is that if the Industry had stopped In

their drilling efforts in 1969 the State of Oklahoma would have no oil reserves
remaining today. This Is an oversimplification, but is indicative of the point.

ANALYSIS OF PRODUCTION

lIn millions of barrels of oil per dayl

1977 1978 1979 1980 1981 1982 1983 1984 1985

Administration:
Old ............................ 3.870 3.490 3.130 '2.790 2.470 2.180 1.900 1.640 1.390New .......................... 3.090 2.900 2.730 2.570 2.420 2.270 1.130 2.010 1.890
New-now ............................... 400 .760 1.080 1.370 1.630 1.870 2.080 2.270

- Stripper .................... 1.000 1.150 1.300 1.450 1.600 1.750 1.900 2.050 2.200
Prudhoe ...................... .500 1.300 1.800 2.000 2.000 2.000 1.900 1.800 1.700

Total ....................... 8.460 9.140 9.720 9.890 9.860 9.830 9.700 8.580 9.450
Beilmon amendment:

Old ............................ 3.870 3.640 3.420 3.210 3.020 2.840 2.670 2.510 2.460
New ........................... 3.090 3.500 3.890 4.260 4.610 4.930 5.230 5.520 5.790Now-now ..................... . .
Stripper .................... .000 000 .K .' 000 .0 "0'00 1".0 1..0.00Pruho.................. .500 1.200 1.800 2.000 2.000 2.000 1.900 1.800 1.700

Total ........................ 8.460 9.340 10.110 10.470 10.630 10.770 10.800 10.830 )0.850
Additional ................... .200 .390 .50 .770 .940 1.100 1.250 1.400

Annual edditiol (billions of barrels)' ........ .073 .142 .212 .281 .343 .402 .456 .511

I This represents the daily prodution increase in the United States from the 8elimon amendment,

Billion
barrels

Total savings 1978-85 ---------------------------------------- 2.420
Future savings for discovered reserves ---------------------------- 4.600

Total reduction in imports ------------------------------- 7.020
Billion

Value of imports at $18.50 ----------------------------------- $94. 770
Cost* (Cost/Barrell$7.93) - .---------------------------------- . 0

$Assumes all exploration stops at Jan. 1, 1986.
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ANNUAL FEDEAL-TAX FROM THE PHASED OUT WELLHEAD TAX

FORMULA

Old oil volume (stripper price-old oil price) (average tax rate) (365 days)
tax revenues from old oil

New oil volume (stripper price-new oil price) (average tax rate) (365 days=
tax revenues from new oil

Year 1: Bilons
3.40x (18.0-5.05) (.88) X365 ------------------------------ $9. 879
3.500X (13.0-11.25) (.88) X865 ------------------------------ 2.529

Total ----------------------------------- 12.408

Year 2:
3.420X (13.50-5.05) (.64) X865 ------------------------------- 6. 751
3.890X (13.50-11.25) (.64) X365 ------------------------------ 2.045

Total ------------------------------------------------------- 8.796

Year 3:
3.210X (18.50)-5.05) (.40) X365 ------------------------------ 3. 960
4.260X (1S.50-11.25) (.40) X365 ----------------------- 1.399

Total --------------------------------- 5.359

Year 4:
&020X (18.50-5.05) (.16) X6 ------------------------------- 1.490
4.610X (18.50-11.25) (.16) X86& -------------------------------. 606

Total ------------------------------------------------- 2.096

Year 5:
(2 mos.)

2.840X (13.50-5.05) (.02) X60 ---------------------------------. 029
4.930X1&50-11.25) (.02) X60 ---------------------------------. 013

Total -------------------------------------------------. 042
Total 50 months --------------------------------------- 28. 701

Di4poaltion of wellhead tax revenues
Billions

Full home Insulation credit ----------------------------------- $3. 000
Fuel subsidy cost ------------------------------------------- 14.000
Purchase of fuel inefficient autos*------------------------------- 8.000
Transport and foodstuffs subsidy -------------------------------- 3.000

Total ------------------------------------------------ 28. 700
Energy savings million barrels/year

The savings represent the full effect of the program with the understanding
that some of the savings would have occurred in any event.

Millions of
barrels/year

Full home insulation credit ------------------------------------ 180. 0
Fuel subsidy cost --------------------------------------------- 0
Purchase of fuel inefficient autos --------------------------------- 71.4
Transport of foodstuffs subsidy ---------------------------------- 0

Years
Total ------------------------------------------------- 251.4

Value ------------------------------------------------------ $3.4

Billions
Time required to return national investment ------------------------ 8. 4

*Assumes purchase of 8 million cars with average 12 mpg, at $1,000 each, with replace.
meant by care with 22 mpg, both driving 10,000 miles per year.
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[From the Sunday Oklahoman, Jan. 23, 1977]

STATES' WILDCATTERS TAP 'MOTHER LODE'

(By Suzanne West)
Oklahoma wildcatters tapped the mother lode In 83 pools during 1976 to score

a 34-plus per cent success ratio, The Sunday Oklahoman's annual survey shows.
Of the 243 exploratory operations tried, 31 opened new oil pools, 52 found gas and
160 were abandoned.

The year was better than 1975. Last year, 222 exploratory operations were com-
pleted resulting In 24 new gas pools and 27 oil pools. The other 161 tries were
abandoned.

During 1974 there were 209 wildcats drilled with 59 pools opened. And, in 1973,
174 wildcats were completed with 62 new pools opened.

In Beckham County, MRT Exploration Co. opened the Southwest New Liberty
field with completion of its No. 1 Kirtley Unit in C NE SE of 19-10n-24w.

The pool opener was drilled to 24,482 feet and completed for 8,288,000 cubic
feet of gas per day through a 13-4-inch choke from perforations in the Upper
Morrow at 15,877 to 16,305. feet.

Perforations in the Hunton at 24,042 to 25,304 feet were treated but due to
mechanical difficulties failed to produce. The Hunton was plugged off and the
St. Genevieve was opened at 21,706-710 feet as well as the St. Louis at 21,964-984
feet but nothing productive was found.

A final plug back of 16,721 feet was made for the Upper Morrow completion.
*MRT is now active at a west confirmation to its discovery.
The MRT discovery was one of two tries made in Beckham County. The other

was on 18,500-foot failure.
Of note in Wheeler County, Tex., was a new pay horizon opened in the Mills

Ranch field by Chevron Oil Co. at Its No. 1 James in 20 L, J. M. Lindsey survey.
The Arbuckle (new pay) was perforated at 22,928 to 23,938 feet to make an
absolute open flow potential of 31 million cubic feet of gas, per day. The regular
pay for the field, the Hunton, was perforated at 20,749 to 21,330 feet to make
an open flow of 72 million cubic feet of gas per day.

The other three western Oklahoma counties of Roger Mills, Custer and
Washita tallied five failures and 10 gas discoveries.

Both tries in Washita County were abandoned. One of the failures was
Forest Oil's No. I Bob White Unit in NW SW NE SW of 16-n-16w, about
three miles north of the Northwest Gotebo field. The operation was abandoned
at 22,665 feet. The hole had been wbipstocked more than once, and finally had
to be abandoned when casing parted.

Of the nine tries made in Custer County, two were abandoned. The other
seven made gas wells.

One of the best of the Custer County discoveries was Michigan Wisconsin Pipe
Line's No. 1 Bates in C NW of 20-14n-16w, which opened the Southeast Anthon
field. Perforations In the Springer at 13,438-468 feet flowed 7,300,000 cubic feet
of gas per day through a 12-64-inch choke. The zone also produced nine barrels
of condensate and three barrels of load water.

Roger Mills County totaled three gas wells and one deep well temporarily
abandoned.

The West Cheyenne field was opened with Helmerich & Payne's No. 1 Lester
Unit in C SW of 9-13n-24w, about three miles southwest of Northwest Cheyenne.
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BALANCING THE 1985 ENERGY ACCOUNTS

(By Hans H. Landsberg1)

Only now that the government has released Its pamphlet entitled "The Na-
tional Energy Plan" is It possible to learn how the energy accounts are to come
into balance by 19M5. While it Is a highly readable booklet, those in a hurry
can go to the 96th of its 103 pages and find it all spelled out In a handy little
statistical table. What they will discover Is not quite what the government
presentations, beginning with the President's April 18 television address, bad
led them to expect.

Three noteworthy findings emerge. First, while widely proclaimed as relying
mainly on conservation, the plan Is not all that conserving. Without it, energy
consumption by 1985 would rise by 31 percent; with it, by 25 percent. The
difference could be made good by Importing an extra 2 million barrels of oil
per day.

Second, the soul of the plan is not so much to shift from using more to using
less energy, as f ront burning oil and gas to burning coal.

" Dr. LUndpberst iq an economist and senior fellow at Resources for the Future, a non-
profit research organization In Washington.
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Third, while one would expect it to stress measures to boost coal production,
h6 plan contents itself with the statement that coal production is principally
demand-limited and directs most of its effort at reducing oil dnd gas use.

Now let us dig a little deeper. The administration's statistics Show energy
demand to rise from 74 quadrillion Btu's, or "Quads," to 93 Quads in 1985--an
average annual rate of growth of just over 2.5 percent. That's not an implausible
figure, given long-term historic growth rates around 3.5 percent, though the
exponential growth, given enough time, even fractions of 1 percent have quite a
kick. Thus small differences in assumptions can have large consequences,
especially when so much turns on hitting the plan's 1985 bull's eye: oil imports
held down to 7, or hopefully 6, million barrels per day.

On the supply side, the plan's center ring is occupied by coal. Between 1976 and
1985 production is expected to increase to about 1,225 million tons, up from 665
million tons in 1976; probably by more, if, as is likely, the share of low-Btu
Western coal increases substantially. Raising coal output in the next nine years
by 560 million tons will require more than ordering utilities and industry
generally to burn coal or making it costly for them not to do so.

Similar past efforts have come to naught in the face of the companies' re-
sistance, based on environmental, technological, and economic grounds. The plan
hopes to cope with this by reversing the burden of proof; that is, the utilities
must show cause why they cannot shift to coal. It is easy to foresee that enough
of them will engage in prolonged and quite possible successful efforts to show
such cause as to frustrate the objective.

It is worth noting that in its long history the bituminous coal industry has
never produced more than it did in 1976. Its previous peak output year was 1947
when it mined 631 million tons of coal. Now every added ton produced sets a
new record. Consequently, not only must mining companies grow, but all facilities
associated with coal, including, prominently, transportation and manpower, must
grow apace. State/federal conflicts must be resolved, the aspirations of the In-
dian tribes controlling large amounts of Western coal have to be reconciled,
land-use and restoration practices must be established, and so on.

That, in this context, the coal industry can raise output by an annual average
of 60 million tons is hghly unlikely, if not outright impossible. That the energy
plan fails to even address these issues is a major flaw. That its success rides
on achieving something close to the announced goal is certain.

Three more domestic supply items are specified to help meet 1985 demand.
Domestic oil production, in decline since reaching a peak in 1970, must rise by
12 percent; natural gas production, in decline since 1974, must not dip by more
than 7.5 percent; and nuclear energy must nearly quadruple. What are the
chances of all this coming true?

For oil, the hopes are pinned on output from Alaska, from the Outer Con-
tinental Shelf, and from so-called enhanced recovery, that is, squeezing out
oil from old reservoirs. The top Alaskan oil supply cannot be more than the
pipeline can carry, that is, 2 million barrels per day. Net additions from Outer
Continental Shelf reservoirs will depend on the pace and volume of leasing
in the next two or three years. Leasing beyond that time will not produce much
by 1985. Expectations from enhanced recovery have traditionally been high
and achievements low. There are some 300 billion barrels of oil left over In old
reservoirs, but technology has for decades failed to come to their rescue.

For natural gas, the principal source to supplement depleting gas reservoirs
is the Outer Continental Shelf. Therefore, the postulated decline of less than 8
percent appears optimistic. We will do well to slip no faster.

The plan's nuclear objective Is not within reach. It takes 10 years or more
to get a nuclear power plant on the line. Thus, no plant not now at least on the
order books of the equipment manufacturer can be counted into the 1985 ca-
pacity. At most 180,000 megawatts (up from 42,000 at the end of 1976) is a
reasonable guess. The plan figure is high by 20 to 25 percent, or about 1.5 Quads.

In summary, the chances of achieving domestic targets so that the accounts
can be balanced by oil Importation of no more than 14 Quads--7 or, If demand
can be further compressed, 6 million barrels per day-are about nil. Coal and
nuclear are bound to fall short of their targets perhaps by as much as a com-
bined 6 Quads, and lagging oil production is almost sure to raise that figure
by another Quad or two. Thus, the plan will easily need an extra 7 to 8 Quads.
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Barring much more drastic conservation measures, such as import quotas
and/or rationing, they can come only from additional oil Imports: 8.5 to 4 million
barrels per day of oil above and beyond the target, or total 19&5 oil import volume
of 10.5 to 11 million barrels-if we are lucky, that is.

Once the proposed 1 billion barrels of oil have been placed into strategic stor-
age, this is not a "wrong" outcome. Rather, what is wrong is not to face the
near certainty that the target cannot be reached within the plan's time frame
and with the measures proposed.

If Congress can stop staring at the gasoline tax, it might usefully focus on
the demand/supply balance sheet of 1985. In the process it might decide that
7 million barrels a day is not an immutable objective and, equally important,
that 1985 Is awfully close, especially since much of 1977 will be consumed in writ-
ing legislation. Though curbing demand might get tougher after then-mid-80s
when the short-term conservation measures have been put in place, supply expan-
sion calls for a longer time perspective.

The 1985 time frame coupled to the 7 million barrel import target is a self-
imposed straitjacket. Loosening it could lead to a more realistic assessment.

President Carter's energy plan in numbers
1976 1985

Quads* Quads*
Demand ------------------- ------------------------- 74.0 92.8
Supply:

Domestic:
Oil, including NGL -------------------------------- 19.4 12.2
Natural gas ---------------------------------- 19.0 17. 6
Coal ---------------------------------------- 15.8 29.0
Nuclear -------------------------------------- 2.0 7.6
Hydro, refinery gain, etc ------------------------- 3. 8 4.6

Total -------------------------------------- 60.0 80.0
Imports (net) :

Oil ---------------- 14.6 14.0
Natural gas ----------------------------------- 1. 0 1.2
Coal ---------------------------------------- 1.6 -2.4

Total -------------------------------------- 14.0 12.8
'1 Quad=1 Quadrillion British thermal units. Converted from million barrels of oil per

day as in "The National Energy Plan," p. 96.

(S. -, 95th Cong., 1st sess.]
A BILL To amend the Internal Revenue Code of 1954 to provide a wellhead tax on oil

Be it enacted by the Senate and House of Representatives of the United States
of America in Congress assembled,
SECTION 1. WELLHEAD TAX ON DOMESTIC PRODUCTION OF CRUDE OIL.

(a) IN GENERAL--
(1) Amendment of subtitle D.-Subtitle D (relating to miscellaneous ex-

cise taxes) is amended by adding at the end thereof the following new
chapter:

"See. 4991. Imposition of tax.
"See. 4992. Amount of tax.
"See. 4993 Plowback requirement.
"See. 4994. Definitions and special rules.
"Set. 4995. Records and information ; regulations.
"SEC. 4901. IMPOSITION OF TAX.

"(a) IMPOSITION OF TAx.-There is hereby imposed on the domestic production
of taxable crude oil removed from the remises during each taxable period an
excise tax as provided in this chapter.

"(b) BY WHOM PAm.-Except as provided in section 4994(f) (relating to
production payments), the tax imposed by this section shall be paid by the person
entitled to the deduction under section 611 for depletion with respect to the
crude oil, as the case may be.
"SEC. 4992. AMOUNT OF TAX.

"(a) GENERAL RULE-
"(1) AmOUNT.-The amount of the tax imposed by section 4991 for each

of the 50 calendar months beginning after December 31, 1977, is the product
of-
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"(A) the amount determined by multiplying a fraction, the numerator
of which is 50 miuis the number of calendar months ending after

"(1) IN GENERAL.-The number of barrels of crude oil to which the tax
is being made, and the denominator of which is 50, by the leser of-

"(i) the excess 6f tie posted stripper oil price for the property
for the month of April, 1977. over the base price for the property
for the month of December, 1977 or

"(it) the excess of posted stripper oil price for the property
for the month for which the determination is being made over
the base price for the property for the month of December, 1977,

multiplied by
"(B) the number of barrels of taxable crude oil removed from the

property in such month.
"(2) TAXABLE PRODucTiN.-Paragraph (1) shall be applied separately

with respect to the taxable crude oil production from each property.
"(b) FRACTIONAL PART OF BARRFL.-In the case of a fraction of a barrel, the

tax imposed by section 4991 shall be the like fraction of the amount of such tax
imposed on a whole barrel.

"(c) TAXABLE CRUDE OIL.-
"(1) IN GENERAL-The number of barrels of crude oil to which the tax

imposed by section 4991 applies for any calendar month shall bp the number
of barrels removed (or deemed removed) from the premises for such month.

"(2) TAXABLE CRUDE OIL LIMITED TO CERTAIN DOMESTIC CRUDE OIL.-For
purposes of this subsection, crude oil which-

"(A) is not domestic crude oil, or
"(B) is produced from a property located north of the Brooks Range

in, or offshore of. Alaska, shall not be treated as taxable crude oil.
"(d) NEW OIL PRoDUCTIO.N.-Subsection (a) shall be applied to taxable crude

oil which is new production (within the meaning of section 212.72 of title 10,
Code of Federal Regulations, as such section was in effect on April 20, 1977),
and which did not exist on April 20. 1977, by treating such oil as if it were tax-
able crude oil produced from a field which was in production in the month of
April, 1977, the base price and posted stripper oil price of which were, under
regulations.prescribed by the Secretary, the prices which would have been the
appropriate prices for the location of the field and the grade and quality of
the oil.
"SEC. 4993. PLOWBACK REQUIREMENT.

"(a) GENERAL RuiE.-The tax liability of a taxpayer under this chapter for a
taxable year shall be increased by the amount by which his net qualified in-
vestment for the taxable year (adjusted under subsection (d)) is exceeded by
the difference between-

"(1) the amount of tax for which he would have been liable under section
4991 for months ending with or within the taxable year if-

"(A) the numerator of the fraction described in section 4992 (a)
were 50 for each of such months, and

"(B) taxable crude oil which is new production (within tie meaning
of section 4992(d)) were not taken into account, and

"(2) the amount of the tax actually paid by the taxpayer for the taxable
year under such section.

"(b) APPLICABILITY OF REQUTIRMEENT.-The provisions of this section apply
only to the extent that the tax liability of the taxpayer under section 4)91 is
attributable to an operating mineral interest (as defined in section 614 (d)) of
the taxpayer. In the case of a taxpayer whose liability for tax tnder section
4991 is partially attributable to such an interest and partially attributable to a
nonoperating mineral interest (as defined in section 614 (e) (2)), this section
shall be applied, under regulations prescribed by the Secretary, only with respect
to such tax liability, such investment items, and such other items as are properly
allocable to the operating mineral interest.

"(c) QUALTFI INVESTMENT.-For purposes of this section, a taxpayer's quail-
fled investment for any taxable year is the amount paid or incurred by such per-
son during such taxable year (with respect to areas within the United States or
a possession of the United States) for-

"(1) intangible drilling and development costs, or geological and geo-
physical costs of oil and gas wells and geothermal deposits or wells,
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"(2) the construction, reconstruction, erection, or acquisition of the fol-
lowing items but only if the original use of such items begins with such
Pi-soil:

(A) depreciable assets used for-
"(I) the exploration for or the development or production of

coal, oil, or gas (including development or production from oil
shale),

"(ii) converting oil shale, coal, or liquid hydrocarbons into oil
or gas, or

"(iWi) refiniing oil or gas (but not beyond the primary product
stage),

"(B) pipelines for gathering, transmitting, or distributing oil or
gas, and facilities (such as pumping stations) directly related to the
use of such pipelines,

"(3) secondary or tertiary recovery of oil and gas,
"(4) the acquisition of oil, gas, or coal leases (other than producing

leases), and
"(5) the discovery, development, or utilization of any other energy source

(including amounts paid or incurred for the acquisition of depreciable assets
and for the construction, reconstruction, or erection of facilities In connection
therewith).

"(d) NET QUALIFIED INVESTMENT.-For purposes of this section, the term 'net
qualified Investment' means the amount by which the qualified investment of
the taxpayer for the taxable year exceeds the average qualified investment of the
taxpayer for the three preceding taxable years.

"(e) ADJUSTMENTS TO NET QUALIFIED INVEFCMENT,-
"(1) IN GENERAL.-For purposes of subsection (a), the net qualified in-

vestment of the taxpayer for the taxable year shall be increased by the
sum of-"(A) the sum of the additional amounts paid or incurred by the tax-

payer a.s royalty, severance, property, or similar taxes attributable
solely to the amount by which the removal price of taxable crude oil
removed from the property of the taxpayer during the taxable year
exceeded the base price with respect to which the amount of tax for
the property for months ending within or with the taxable year was com-
puted under section 4)92 (a), and

"(B) the product of-
"(I) the number of barrels of taxable crude oil other than oilwhich was new production (within the meaning of section 4992 (d)

or which was production from a stripper well property (as defined
in section 212.54 (c) of title 10, Code of Federal Regulations, as
such section was in effect on April 20, 1977)) removed from the
property during months ending with or within the taxable year,
multiplied by

"(i) the monthly inflation adjustment for the property for the
taxable year.

"(2) MONTHLY INFLATION ADJUSTMENTS.-For purposes of this subsection,
the term 'monthly inflation adjustment' means-

"(A) with respect to any taxable crude oil which Is old crude oil
(within the meaning of section 212.72 of title 10, Code of Federal Regu-
lations, as such section was in effect on April 20, 1977), one-third of
one percent of the base price for the property, and

"(B) with respect to new crude oil (within the meaning of such
section as in effect on such date), one-sixth of one percent of the base
price for the property, multiplied by the number of calendar months
which have ended since December 31, 1977, and before the month for
which the inflation adjustment is being made.

"(f) CARRYOVER AND CARRYBACK OF QUALIFIED INVESTMENT.--If the amount of
a taxpayer's net qualified investment (adjusted under subsection (d)) for anytaxable year ending after December 31, 1977, and before January 1, 1983, exceeds
the amount necessary to reduce his liability for the year under section 4993 (a)
to zero, the excess shall be-

"(1) a net qualified investment carryback to any preceding taxable year
ending less than 24 months before the year in which excess occurs, and

"(2) a net qualified investment carryover to any subsequent taxable year
ending before January 1, 1983.
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Any such excess shall be carried to the earliest taxable year to which it may
be carried, and shall be treated, without further adjustment under subsection
(d), as net qualified investment for that taxable year.
"SEC. 4994. DEFINITIONS AND SPECIAL RULES.

"(a) BAsE PiCE.c-For purposes of this chapter, the term 'base price' means,
with respect to any property, the average removal price per barrel of crude oil
removed from the property in the month of December, 1977, determined by divid-
ing the total removal price of all crude oil removed from the property in such
month by the total number of barrels of crude oil removed from the property
in that month. If the removal and sale of crude oil from a property for the month
of December, 1977, was de minimus, or otherwise atypical for the property or
insufficient for the establishment of a base price for the property, data from the
last previous month of normal production and sales shall be substituted for the
data from the month of December.

"(b) REMOVAL PRcE.-For the purpose of this chapter-
"(1) IN 6ENERAL.-Except as otherwise provided in this chapter, the

term 'removal price' means the amount for which the barrel is sold.
"(2) SALES BETWEEN RELATED PERSONS.-In the case of a sale between re-

lated persons, the removal price shall be not less than the constructive sales
price for purposes of determining gross income from the property under

section 618.
"(3) OIL REMOVED FROM PREMISES BEFORE SALE.-If crude oil is removed

from the premises before it is sold, the removal price shall be the constructive
sales price for purposes of determining gross income from the property
under section 613.

"(4) REFINING BEGUN ON PREMISES.-If the manufacture or conversion of
crude oil into refined products begins before such oil is removed from the
premises--

"(A) such oil shall be treated as removed on the day such manufac-
ture or conversion begins, and

"(B) the removal price shall be the constructive sales price for
purposes of determining gross income from the property under sec-
tion 613.

"(5) MEANING OF TERMs.-As used in this subsection, the terms 'premises'
and 'refined product' have the same meaning as when used for purposes of
determining gross income from the property under section 613.

"(c) POSTED STRIPPER OIL PUIcE.-For purposes of this chapter, the term
'posted stripper oil price' means--

"(1) for purposes of clause (i) of section 4992 (a) (1) (A), with re-
spect to a stripper well property (as defined in section 212.54 (c) of title
10, Code of Federal Regulations (as such section was in effect on April 20,
1977)), the removal price of crude oil removed from the property on April 20,
1977, or the most recent previous date on which crude oil was removed
from the property if none was removed on April 20, 1977, and

"(2) for purposes of clause (i) of such section, with respect to such a
property, the posted stripper oil price as determined under traditional
business methods prevailing in the industry.

"(d) OTHER DEFINITION.-For purposes of this chapter-
"(1) CRUDE OIL.-The term 'crude oil' includes a natural gas liquid re-

covered from a gas well in lease separators or field facilities.
"(2) DomEsTc.-The term 'domestic', when used with respect to crude

oil, means crude oil produced from an oil well located in, or offshore of, the
United States or in, or offshore of, a possession of the United States.

"(3) BARREL.-The term 'barrel' means 42 United States gallons.
"(4) UNITED STATES.-The term 'United States' has the meaning given

to such term by paragraph (1) of section 638 (relating to Continental
Shelf areas).

"(5) POssESSION OF THE UNITED STATES.-The term 'possession of'the
United States' has the meaning given to such term by paragraph (2) of
section 638.

"(6) OFFSHORE.-The term 'offshore' means the area of the United States,
or a possession of the United States, which extends seaward (or Into the
Gulf of Mexico) from-

"(A) the line of ordinary low water along that portion of the coast
which is in direct contact with the open sea (or the Gulf of Mextcc-), or
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"(B) the line marking the seaward limit of inland waters (or such
waters' boundary with the Gulf of Mexico).

For purposes of the preceding sentence, the line of ordinary low water
shall be such line as heretofore or hereafter modified by accretion, erosion,
or reliction.

"(e) MEMBERS OF AFFILIATED GROUP TREATED AS ONE PERSo.-If two or more
corp.orKions are members of an affiliated group making a consolidated returnl-
with respect to the tax imposed by chapter 1 for a taxable year or years which
include any entire month, such corporations shall be treated as one person for
purposes of the tax imposed by section 4991, and the plowback requirement of
section 4993, for such month.

"(f) LIABILITY FOR TAX IN CASE OF CERTAIN PRODUCTION PAYPIENkTS.-If a
portion of the crude oil removed from a property is applied durirg the taxable
year in partial or complete discharge of a production payment which-

"(1) qualifies as an economic interest in the property, and
"(2) is not limited by time or to a specified number of barrels, but will

be fully discharged only when a specified dollar amount (plus interest or
other charges, if any) has been received by the holder of the production
payment,

then the tax imposed by section 4991 on such portion of the crude oil shall be
paid by the operator of the property and not by the holder of the production
payment.
"SEC. 4995. RECORDS AND INFORMATION; REGULATIONS.

"(a) RECORDS AND INFORATIO .- Each person liable for tax under section
4991, each partnership, trust, or estate producing domestic crude oil, each pur-
chaser of domestic crude oil, and each operator of a well from which domestic
crude oil was produced, shall keep such records, make such returns, and furnish
such information with respect to such oil as the Secretary may by regulations
prescribe."(b) REouLATIoNs.-The Secretary shall prescribe such regulations as may
be necessary to carry out the purposes of this chapter."

(2) CLERICAL AMENDMENT.-The table of chapters for subtitle D of such
Code is amended by adding at the end thereof the following new item:

"Chapter 45. Wellhead tax on domestic crude oil.".
(b) TECHNICAL AMENDMENTS.-

(1) The first sentence of section 164 (a) of such Code (relating to deduc-
tion for taxes) is amended by inserting after paragraph (5) the following
new paragraph:

"(6) The wellhead tax Imposed by section 4991.".
(2) The first sentence of section 613(a) of such Code (relating to

percentage depletion) is amended by Inserting before the period at the end
thereof a comma and the following: "and (in the case of oil wells) re-
ducing such gross income by the amount of the tax imposed by section
4991 (relating to wellhead tax.).".

(c) TIME FOR FILING RETURN OF WELLHEAD TAx.-
(1)--Part V of subchapter A of chapter 61 of such Code (relating to time

for filing returns and other documents) is amended by adding at the end
thereof the following new section:

"SEC. 6076. TIME FOR FILING RETURN OF TAX.
"Each return of the tax imposed by section 4991 (relating to wellhead tax)

for any calendar month shall be filed not later than the 45th day following the
close of the calendar quarter for such month.".

(2) The table of sections for such part V Is amended by adding at the
end thereof the following new item :

"Sec. 6076. Time for filing return of wellhead tax.".
(d) CERTAIN INFORMATION REQUIRED To BE FURNISHED.-

(1) GENERAL RULE.-Subpart B of part III of subchapter A of chapter
61 of such Code (relating to information concerning transactions with
other persons) is amended by adding at the end thereof the following new
section:

"SEC. $050B. INFORMATION FURNISHED BY PURCHASER AND OPERATOR REGARDING
WELLHEAD TAX ON DOMESTIC CRUDE OIL

"(a) CERTAIN INFORMATION FURNISHED BY PURCHASER.-Under regulations
prescribed by the Secretary, the purchaser of domestic crude oil (within the
meaning of section 4994(d)) shall furnish to the person liable for tax under
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section 4991 with respect to such oil or gas a monthly statement showing the
following:

"(1) the amount of taxable domestic crude oil and natural gas purchased
from such person during such month,

"(2) the amount of such person's liability for tax under section 4901
with respect to such oil and gas, and

"(3) such other information as may be required by regulations prescribed
-bytheSecretary.

"(b) INFORMATION FURNISHED BY OPERATOR.-Unless regulations prescribed
by the Secretary, if the purchaser of domestic crude oil and the operator of
the well from which such crude oil was produced make a joint election under
this subsection, the monthly statement required to be furnished by the pur-
chaser under subsection (a) shall be furnished by such operator." 1(c) TIME FOB FILING 'M1ONTHLY STATEMENT.-Each monthly statement re-
quired to be furnished under subsection (a) or (b) for any month shall be
furnished before the first day of the second month which begins after the
close of such month.

"(d) CERTIFICATION FURNISHED BY OPERATOR.-Under regulations prescribed
-.. by the Secretary, the operator of the well from which crude oil subject to the

tax imposed under section 4991 was produced shall certify (at such time aifd
in such manner as the Secretary shall by regulations prescribe) to the purchaser
the base price (within the meaning of section 4994(a)) with respect to such
crude oil. For purposes of section 6652 (b) (relating

"(C) CROSS REFERENCES.-
"(1) For additions to tax for failure to furnish information required

under this section, see section 6052(a).
"(2) For penalty for willful failure to supply information required under

this section, see section 7242.".
(2) TECHNICAL AND CONFORMING AMENDMENTS.-

(A) Subsection (a) of section 6652 of such Code is amended-
(I) by striking out "or" at the end of paragraph (2),
(ii) by inserting "or" at the end of paragraph (3),
(iii) by inserting after paragraph (3) tbe following new

paragraph:
"(4) to furnish a statement, informatio-, or a certification under section

6050B (relating to information furnished by purchaser and operator re-
garding wellhead tax on domestic crude oil) or section 6050 (relating to
information to be furnished to partners and to beneficiaries of estates and
trusts), as the case may be,", and

(iv) by inserting after "paragraph (2) or (3)," the following:
"or failing to furnish a statement, information, or a certification
referred to in paragraph (4),".

(B) The table of sections for subpart B of part III of subchapter A
of chapter 01 of such Code is amended by adding at the end thereof
the following new item:

"Sec. 6050B. Information furnished by purchaser and operator re-
garding wellhead tax on domestic crude oil.".

(e) CRIMINAL PENALTY FOR FAILURE TO FURNISH CERTAIN INFORMATION.-
(1) IN OENERAL.-Part II of subchapter A of chapter 75 of such Code

(relating to penalties applicable to certain taxes) is amended by adding at
the end thereof the following new section :

"SEC. 7242. WILLFUL FAILURE TO FURNISH CERTAIN INFORMATION REGARDING
WELLHEAD TAX ON DOMESTIC CRUDE OIL.

"Any person who is required under section 6050B (or regulations thereunder)
to furnish any statement, information, or certification to any other person and
who willfully fails to furnish such statement, information, or certification at
the time or times required by law or regulations, shall, in addition to other
penalties provided by law, be guilty of a misdemeanor and upon conviction
thereof, shall be fined not more than $1,000, or imprisoned not more than 1 year,
or both.".

(2) Clerical amendment.-The table of sections for such part I1 Is amended
by adding at the end thereof the following new item:

"Sec. 7242. Willful failure to furnish certain information regarding
.... . wellhead tax on domestic crude oil.".



(f) INFORMATION FURNISHED BY PARTNERSHIP, TRUSTS, AND ESTATES.-
(1) Information to be furnished to partners a-id to beneficiaries of estates

and trusts.-Subpart B of part III of subchapter A of chapter 61 of such
Code is amended by adding at the end thereof the following new section:

"SEC. 6050C. INFORMATION TO BE FURNISHED TO PARTNERS AND TO BENEFICIARIES
OF ESTATES AND TRUSTS.

"(a) REQUIREME'T.-Under regulations prescribed by the Secretary, each
partnership, estate, and trust required to file a return pursuant to section 4995 for

-any taxable period shall furnish to each partner or beneficiary, as the case may
be, a written statement showing the following:

(1) the name of such partner or beneficiary,
"(2) Informatiounreceived by the partnership, trust, or estate pursuant to

section 6050B,
"(3) such partner's or beneficiary's distributive share of the items referred

to In paragraph (2), and
"(4) such other Information as may be required by regulations prescribed

by the Secretary.
"(b) TIME FOR FURNISHING WRITTEN STATEMENT.-Bach written statement re-

quired to be furnished under this section with respect to any month shall be
furnished before the first day of the second month following the close of the
calendar quarter.".

(2) Clerical amendment.-The table of sections for such subpart B is
amended by adding at the end thereof the following new item:

"Sec. 6050C. Information to be furnished to partners and to beneficiaries
of estates and trusts.".

(g) EFFECTIVE DATE.-The amendments made by this section shall take effect
on January 1, 1978.
SEC. 2. TERMINATION OF AUTHORITY TO SPECIFY PRICES, OR TO PRESCRIBE A MAN-NER FOR DETERMINING PRICES FOR CRUDE OIL.

The authority of the President to specify prices or to prescribe the manner for
determining prices, for crude oil, residual fuel oil, and refined petroleum products
produced in (or imported into) the United States under section 4 of the Emer-
gency Petroleum Allocation Act of 1973 and the authority to establish ceiling
prices or the manner for determining ceiling prices for first sales of crude oil
produced in the United States under section 8 of such Act may not be exercised
after December 31, 1977.

Senator GRAVEL. Our next witness is Mr. John O'Leary, Administra-
tor of Energy, Federal Energy Administration.

Mr. O'Leary?

STATEMENT OF JOHN H. O'LEARY, ADMINISTRATOR, FEDERAL
ENERGY ADMINISTRATION

Mr. O'LFARY. Mir. Chairman, I have a relatively lengthy statement
that I would like to submit for the record, if I may, and I would like
to brief it in just a few minutes.

First of all, there has been a great deal of criticism of the Presi-
-dent's national energy plan on the basis that was just repeated. It

stresses the conseration side, the fuel efficiency side, does not provide
sufficient incentives for the development of additional resources we
are going to need, we know we are going to need, in the near and, in-
deed, the midterm.

Those criticisms are not well-founded. Indeed, as we take a look
through the plan, we find that there is a very, very substantial set of
incentives for the development of additional coal production in this
country. You know the coal conversion program, you know the tax
incentives that will be used in order to achieve this objective.

93-810--77-----3
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There are plans afoot to increase significantly the role of nuclear
power over time. Of course, there is implicit in the plan a very sub-
stantial effort now going forward under the auspices of ERL)A to
bring on major new technologies-I am thinking of solar, biomass,
windpower, as well as refinements in existing technologies, liquefac-
tion of coal, the production of liquids from oil shale, the production
of gases from coal, high and low Btu.

Mr. Chairman, I think that we have given strong attention to the
supply side of the equation. I regard this as an evening up or redress-
ing the balance where too long this country has talked about sup1)ly
incentives without talking about the conservation initiative. I think
we aregoing to find this absolutely essential to us in the next 15 years.

Mr. Chairman, I am particularly concerned with the generally felt
view that there are insufficient incentives for the production of oil and
gas. I would like to spend a few minutes on a discussion of that here.

If we look back over the history that we just recounted with Sen-
ator Bellman, we do find activity is substantiallY above what it was
5 or 6 years ago. As a matter of fact, it is running just under 2.000
rigs active, about 90 percent, rou ghly, of available rigs. Given down-
time, repairs, and shifts from job to job, that represents essentially
100 percent of the capacity for the rig industry.

That has gone up from about a count of ninety 5 years ago. We have
doubled, essentially, the umber of active rigs in the last 5 years.

We have found with that. Mr. Chairman, a little bit better than a
doubling of cost. I was talking to a producer on Friday. He was telling
me, for example. that workover rigs 1S months ago cost $35 an hour;
today, they are $100 an hour because of the uisufal supply-and-demand
ibalance, a limited supply of rigs, tmanower, and a very strong de-

mand. Indeed, as we look across the industry we find there is differen-
tial inflation proceeding in the oil industry now. Rates are going up
15 to 20 percent, even "25 percent a year, depending on what you want
to measure.

Mr. Chairman, I think there is every sign right now that the exist-
ing set of incentives are such to elicit just about all the activity, all the
expansion of activity that you can have in an orderly structure here.
I think we should bear that in mind when we address the elements of
the plan that deal with incentives of oil and gas reserves.

At today's price of gas and oil, it brings out all of the activity that
the current infrastructure of the oil industry can stand. In our disc1s-
sions with people who manufacture rigs, there is a planned expansion
between 200, 250 rigs annually. We will be going up at quite a rapid
rate in rig activity, so long as those incentives were permitted to stand.

Mr. Chairman. we then have to look at the nature of the current
investment in the oil industry. Unfortunately, it tends to be quite
conservative.

There is a very high rate of successful completions that indicates a
conservative investment policy is being practiced lby the industry. We
are finding, for example, that a good deal of current activity is going
toward resources that were discovered, in fact, some years ago. or
example, here again, I was talking to some gas. producers in Texas who
were, describingg the sorts of targets they are going after now. They
are going after a quarter billion feet, a half billion feet, that were
found in the course of exploratory activity 10, 15, 20 years ago and
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not economic. You could not complete them at the prices of 15 to 17
cents Mef. People knew where they were. They are going back to get
then right now. Tfhey contracted intrastate prices particularly to con-
nect those.

You can run through a small deposit of that nature, a line spur that
will pick their ul). That is the investment we are finding on tile one
hand.

On the other, in my own State of New Mexico, we are finding the
7070 was upheld by Judge Leventhal's decision last week. We will find
a tremendous increase in infill drilling in the San Juan basin. "his
will not add to overall production over time. It will cause producabil-
ity in the short run to increase. It will not make significant additions
to reserves. It is very useful to lave that additional producability.

But, Mr. Chairman, that really does not run to the heart of our
problem to find additional reserves. For that reason, Mr. Chairman, we
have sought even further incentives than those that are incorporated
in the present system and are eliciting this very high level of activity,
which is to say we are suggesting in addition to the attractive price that
is incorporated of a roughly $1.50 Mcf, for any sort of new gas that
comes down, for the so-called new-new gas, gas from new wells, from
new fields as denominated by the 21/2-mile thfousand-foot rule, the price
will be $1.75; and for oil from new fields to meet that same definition
it will be the world price.

From the standpoint of incentives, we can argue whether the gas
price should really be $2, where it is at the highest in the contracts in
the interstate markets; or $1.75, which reflects the average of prices in
the interstate market in recent years, and we can ask ourselves whether
or not we should continue to follow OPEC for oil instead of taking
the $13.50 now, and only going up at the rate of inflation.

But I think, Mr. Chairman, you have to conclude that those two
initiatives in the President's energy plan represent additional strong
incentives in a market that is already characterized by extremely high
incentives.

I want to put those points very clearly on the record, Mr. Chairman.
I think there is simply no evidence to show that there is either today
a lack of incentive for drilling generally, witnessing the fact that
everything that we have is running wide open, or lack of cash flow, in
order to support drilling rates.

I was interested in Senator Bellnon's proposal for scaling up, for
example, the amount of money that would be shifted under his scheme
of deregulation from consumers to producers. There was implicit recog-
nition in that scale up of the point that I am making. The infrastruc-
currently cannot accomodate additional large blocks of money. There
is every indication now, were we to put another $5 to $15 billion into
the producers hands, they would simply bid up the prices of these lim-
ited factors of production, as indeed they have been significantly bid-
ding them up for the last few years.

What we should really concentrate on here is not the philosophy;
should we. or should we not have a decontrolled environment; every-
thing else being equal, all of us would vote for decontrol, if it did not
have very serious side effects. But rather, with an analytical approach
of what is happening in the oil industry today and what should be
happening.
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In answer to the last question, what should be happening is we should
be going as far as we can as fast as we can to develop these new oil and
gas resources that we are going to need over the next few years. Indeed,
as far ahead as we can see and of course, the point that has been made
before, there is still plenty out there to be found. We agree with that.
We think there is at least as much to be found as we have found al-
ready. There is an enormous target out there. The administration's
plan provides the incentives to do it.

The second question, in addition to the incentives, are there sufficient
moneys in the industry to make the necessary drilling possible? The
answer to that, I believe, Mr. Chairman, is that there is simply no evi-
dence, zero evidence today, that cash flow difficulties today are con-
straining activity in the oil and gas producing business, rather the
lack on the one hand of targets, particularly on the Outer Continen-
tal Shelf areas where, for one reason or another, we have not been able
to get to frontier areas-it is true in your own State of Alaska as well
and, on the other hand, a lack of the necessary infrastructure, the
trained manpower and the rigs, to permit the conventional offshore
drilling to continue at desirable rates.

I think the plan addresses both of those problems and, in a sum-
mary, it is just about right to meet the Nation's energy requirements.

Thank you for that. I will be glad to answer any questions you may
wish to ask.

Senator GRAwEL. Thank you very much, Mr. O'Leary. I certainly
hold you in personal high esteem. I think most Members of Congress
first give that statement when they are about to disagree with a person,
and certainly the state ments I make are not a reflection of the high es-
teem that I do hold you in.

If I were to take your statement at face value, that everything is
just rosy, then that belies actually what is happening in the Nation to-
day, that every day that goes forward, we are importing more and
more from abroad.

I wonder if you agree with that basic tenet that there is a lot of oil
and gas yet to be discovered and it is not being pursued vigorously
enough. Unfortunately you come to us with the figures on rig counts
that I think can be very self-serving to any policy you want.

Where we are at difference is over philosophy. When we use the
words "analytical approach," I think what you are saying is that per-
sons in Government like yourself are sincerely, with their best efforts,
trying to analyze all of the various possibilities that could occur in the
entire energy industry.

Then you sit there and make a judgment as to what you think is
right and what you think is wrong.

It is a judgment sincerely made, but the tragedy is that it nowhere
can be anywhere near the possibility of correctness, because there is
no human" being on Earth, or group of human beings, who can make
all of the judgments that could be made in the market situation for a
country of 200-plus million people. Just impossible.

If you had 20,000 computers, you could not make all those judg-
ments that could be made in that regard.
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Senator Long earlier pointed out about what happened with sugar.
It is interesting to compare ovr situation with Germany and Taiwan.
When the boycott hit, what they did was let the market work its will,
which was very painful for a short period of time. We chose the
long, Chinese torture method, continuing to mutilate our economic
system over the years rather than let the market go ahead and clear
itself, and I see us in this mutilation going forward.

I am chagrined to see us come forward with a status quo situation,
everything is right, we are going at optimum ability. We are not
going at optimum ability; we need more rigs. If you are telling me
that we are manufacturing enough rigs, you should look at the re-
turns to the steel industry, and you have to appreciate that we are

just coming out of a recession.
I recall 6 months ago when most of those rigrs were stacked. Now

they are being utilized, a good portion.
Let me ask you this fundamental question. Why is it that if I were

a president of an oil company sitting at a board of directors' meeting,
why would I recommend my oil company to drill for one drop of oil
anyIwhere in the United States when I could take the resources of
my company and go drill in Indonesia. or in any foreign country
and sell it to you without even a smidgen of regulation?

Why. as the president of a corporation, would I recommend my
board of directors to drill in Alaska, drill in Louisiana, Texas when
I am always going to be caught a day late and a dollar short at what
I am going to be able to sell my product for, when instead, if I took
the same dollars and drilled in Indonesia, I could sell it to you at
whatever the traffic will bear, or whatever I, as a member of a cartel,
am prepared to lay on top of you.

Why would I recommend that investment in the United States as
opposed to aboad?

Mr'. O'LEARY. I am glad you asked that question, Senator Gravel.
Indeed, if you were in that board room making that choice, the

people who would advise you would say, in the United States, if you
were to go down and be successful and go into the $13.50 price, get
the new discovery that you would be looking for in either case, you
coilld make out of that something on the order of $4.50.

If you went to Indonesia, here is what you would be doing: You
would be able to sell it for $13.44. The Government taxes would be
$11.46 on that price, production costs, 55 cents. The company margin
would be about $1.44.

The reason you would choose. as indeed the industry does choose,
to put that dollar here first is because the returns are higher in the
United States than any other place in the world.

Senator GRAVEL. We will get some items for the record.
M Nfr. O'LEARY. I would like to submit some material.
Senator GRAvEL. I would like to have all of those computations for

the record. I would find -that at variance with some of the computa-
tions I have seen. I would be happy to be edified as to who is correct
in that regard.

[The following was subsequently supplied for the record:]



34

REPRESENTATIVE PER BARREL MARGINS FOR U.S. COMPANIES LIFTING FOREIGN OIL'

First quarter
government Government Production Company
sales price take cost margin

Country:
Saudi Arabia ---------------------------------- $12.09 $11.74 $0.27 $0.24
Nieria . . . . . . . ..------------------------------- 14.29 13.45 1.07 .36
Indonesia- ----------------------------- 13.44 11.46 .56 1.44
Iran ------------------------------------------ 12.81 12.43 .16 .22
Cabinda --------------------------------------- 13.06 ( .54
Abu Dhabi ------------------------------------ 12.50 1.V .31 V
Canada --------------------------------------- 9.75 5.21 .90 .64
North Sea ------------------------------------- 14.20 7.20 5.00 - 2.00
Gabon ---------------------------------------- 13 00 6.77 4.25 1.48
Ecuador (4th quarter, 1976) --------------------- 11.46 10.40 .60 .65

'A higher actual new oil price would increase companies' per barrel margins. Estimated margins vary with operating
costs and capital expenses.

I Not available.
Note: Representative margins per barrel for U.S. companies lifting newly discovered domestic oil: Assumed new oil

price, $13.50; estimated margin, $2.40 to $4.40.

Senator GRA-VEL. ,Just using the pricing establishled for Alaskan oil,
why would anybody want to invest in Alaska right now, where he
might discover new Prudhoe Bay as opposed to drilling in Oklahoma
or Texas?

M[r. O'Jz-.\r. lie has a possibility of developing new Prudhoe Bay-
one of the things we found, the efficiency of drilling in terms of re-
serve found has gone down very substantially in the Lower 48.

We are finding, for example, for evel, million feet we are drilling
now, a quarter of what we found prior to 1950, half of what we found
during the 1950's. I

Really, if y-ou are looking for elephants-and the big oil companies
want. to look for elephants--.vou (10 not look at places like new Mexico.
To a degree, You do not look except very deep, in places like Okla-
homa. You do look in Louisiana, the offshore particularly. There are
still some very substantial finds there.

Essentially, we worked pretty hard the onshore shallow resources
of this country. There is a great deal more in depth. We are going to
find in the next. 20 years, as the iri-entives develop for people to go in
depth, the enormous targets in places like your State.

If you can go up there, even with the adverse climate, the very se-
vere environmental concerns, if you strike it rich, you could do very
well. Prudhoe Bay is living proof of that.

Indeed, you were referring to the very large expenditures for the
well drilled in the Bay of Alaska. That will not end that kind of in-
vestment. Eventually it will pay out.

SPEAKING FOR TIlE oIr, INDUSTRY -NOW', IN AI,ASKA

Senator GRAVEr,. If we could return somewhere between $4, $4.50,
$t.75 per 1arrel-how would they fare if they drilled in Texas ? For-
getting the possibility of the big discovery.

Mr. O'L'.RY. That. makes a difference.
Senator GR.VENTL. If we are looking at prices, are von providing a les-

ser incentive for drilling in difficult areas or a greater incentive?
Mfr. )'L:,ARY. Mr. Chairman, you know, the President's energy plan

has indicated the world price for Alaskan oil. I do not think you can
really do better than that.
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Senator GRAvEL. As I understand it, the world price is $13.50. The
price you give me in Alaska is $11.28.

Mr. O'LEARY. The price-actually, the price that will be paid for
Alaskan oil by refiners in the lower 48 is $13.50. They will back off at
that, the transportation costs.

The ceiling applies to prices at the wellhead. The $11.28 is not appli-
cable inasmuch as the price at the wellhead, as we compute it, will not
exceed $8.

The $11.28 is not a constraint on price; $8 is about what the produc-
ci's will receive under the President's energy plan.

Senator GRAVEL. Eight dollars is what the producers will receive
in Alaska for their oil?

Mr. O'LEARY. Yes.
Senator GRAVEL. Would you run by that computation again?
Mr. O'LIEuny. The world'price less the transportation costs.
Senator GRAVEr,. The transportation costs is what?
Mr. O'LEARY. The initial transportation costs would be $6.50, $7.50;

after the first 4 or 5 months that will be reduced to the point taking
another dollar off of it.

Senator GR.VEL. You are telling me that the price they will receive
for oil in Alaska is going to be greater than if they made a similar
discovery in Texas?

Mfr. O"LEARY. I am saying the thing that attracts the producers
Senator GRv,. But--
Mr. O'LEAnY. If you are to find a new Prudhoe Bay in Texas, the

realization to the producers would be $11.28, today $10.50.
Senator GRAvE,. Taking aside a transportation" differential, are you

giving the industry an incentive to drill in difficult areas?
Mr. O'LARY. Mr. Gravel. with regard to the policy relative to Alas-

ka. it is the world price for future discoveries. How can you provide
further incentives?

Senator GRAVEL. The difficultYI have is in understanding the way you
enforce the world price and the machinations that you go through.
Suppose you deregulated completely. That, to me, would be world
price-no regulation on Alaskan oil at all; it comes in just like foreign
oil. Then we are not going through a charade, in our own lingo, as to
what are the code words to what we are saying.

Under the present plan that you have, let me restate the question
again: Why would a person go drill in cold Alaska where the costs are
considerably higher if lie can get more out of a discovery, distance
aside, transportation differential aside, why would he do that in
Alaska, as opposed to Texas?

What you are not clearly stating-and I asked it before-will the
wi'sron Let an incentive for drilling in tougher areas?

Mr. O'LEARY. Mr. Gravel. the refiners will not pay more than $13.50.
Our plan contemplates the refiners to pay $13.50 and back off trans-
portation costs. Despite the. semantics. the oil companies are fully
aware of this. The reason they go to Alaska in preference to going
onshore in Texas is because they can find another Prudhoe Bay, with
higher probability than onshore Texas and make a lot of money.

Senator GRAVEL. That statement you just made, I would like a more
simple response to my question. without using the code words.
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Transportation costs aside, does a person have more or less incentive
to drill in a higher cost area like Alaska than Texas?

Mr. O'LEARY. Today, the majors would prefer to drill in frontier
areas, such as Alaska.

Senator GRAVEL. You are making an interpretation judgment as
though you were sitting on the board. I would rather you make an
interpret ation judgment as to your position.

My question is, are you providing, as a Governmefit official, as a part
of the Caiter package, are you providing more incentive to drill in
Alaska and again, transportation costs aside, for Alaska than in
Texas?

Mr. O'LEARY. Evidently-quite evidently-we are. The fact is the
industry would prefer, the majors particularly, would prefer to put
their money into a frontier area such as Alaska than they would to
onshore drilling in Texas, despite the fact that in Alaska, because of the
transportation element that you would like us to put aside but, of
course, the market cannot-

Senator GRAVEL. For the sake of comparison. Not to put aside. I can-
not seem to elicit a response.

Mr. O'LEARY. Mr. Chairman, I think the situation is this: The $8
that you can realize as a cost on crude is a good deal more attractive
than the $10.50 you can realize on the much smaller find that prob-
abilistically you would find if you were drilling in the lower 48.

Senator GRAVEL. In response to my question, if we do not have any
assistance, then the market may have some incentives, but the Govern-
ment does not have any incentives. That is the point that I am driving
at.

Mr. O'LEARY. Mir. Chairman, it appears, in light of the willingness
of people to put the money up there, that additional incentives are
simply not necessary. That'does not appear to be the constraint of the
development of Alaskan crude.

Senator GRAVEL. Again, these are judgments that you can make. I
think that the record of the Nation today will bear out that judgment.

Mr. O'LEARY. I really would like to learn what further we could do
other than having a better process for making those lands available.

Senator GRAVEL. I will tell you one thing you could do. If the ad-
ministration would take deregulation, let the market work its will, put
an excess profits tax to guarantee that there would be no rip-off. Then
we would not be dealing in transfer payments, we would not be trying
to regulate every facet of an industry which is impossible to do. 9

Mr. O'LEARY. Mr. Chairman, that would not influence by as much
as a penny on the realized price on new, exploratory activity in the
State of Alaska.

Senator GRAVEL. I beg to differ with you on that, I really do.
I yield to my colleague.
Senator Lo'xo. Let me explore a matter with you. You are saving

that it is more profitable today to invest money in oil in the United
States than it is in foreign countries. I am looking at a chart on the
comparative profitability of the oil industry. Is it not true, that the
main reason it is'more profitable in the United States is that foreign
countries have nationalized those investments?

Mr. O'LEARY. Or have very high taxes.
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Senator LoG. Taxing somebody's profits is the same thing as
nationalizing.

I have a chart here-I asked our committee staff to give us, year by
year, a statement of what the profits picture seems to be in the oil
industry compared with other industries, because that is a matter of
constant interest. I would commend it to you. These figures were
taken from such sources as tiem Federal Trade Commission, whatever
published sources we could find.

'We also asked the 10 major companies to provide us with relevant
information and compiled it. Two or three things are apparent: one
of them is that the companies are investing to try to find more energy
and to give us more energy in the United States than they are making
in cash flow. Are you aware of that?

Mr. O'LE.AY. In expensing their profits, not what they are making
ill cash flow.

Senator Ioxc,. Let's check that. My impression is that they are
putting more money in-

Mr. O'L.'aRy. Than they are taking out?
Senator LoNG. Than they are making in cash flow. In trying to

provide more energy, their 'investment is exceeding their cash flow.
Mr. O'LEA.RY. No, I do not think that you would find that to be

true, Mr. Chairman. Let me submit something for the record on that
point.

Senator Loxo. We will submit our information, you submit yours.
Let us see. The facts are something that we should not have to debate
about. What you do with them is something else.

The facts, we should be able to agree on.
[The following was subsequently supplied for the record:]

MR. O'LEARY'S SUBMISSION

1976 1975 1974 1973

Total industry expenditures estimated by JAS for:
Exploration -------------------------------------------- NA 5.78 8.90 5.86
Development ------------------------------------------ NA 6 98 4.48 3.26
Production -------------------------------------------- NA 6.68 5. 68 4.24

Total ------------------------------------------- 19.44 19.06 13.36
Capital and exploration expenditures for 40 largest petroleum

companies ---------------------------------------------- 28.83 26.93 25.75 16.33
Cash flow for 40 largest petroleum companies (billions):

Net income (after taxes) -------------------------------- $13.80 $11.56 $15.94 $11.80
Depreciation and depletion --------------------- -------- 14.82 11.26 13.00 10.54

Cash flow ------------------------------------------- 28. 62 22.82 28.94 22. 34



SENATOR LONG'S SUBMISSION

TABLE 6.-SELECTED FINANCIAL DATA, DIVIDED INTO DOMESTIC AND FOREIGN OPERATIONS OF 19 MAJOR OIL COMPANIES FOR 1975 AND FOR 10-YEAR PERIOD, 1965-74

lIn millions of dollars]

Capital expenditures and ex-
ploration e pense as percent

Capital of-.expenditures
and Adjusted Adjusted Adjusted Adjustedexploration Exploration earnings Capital Dividends cash flow earnings cash flow)expense Net income expense (2+3) recovery paid 1 (4+5-6), (1-4) (1+7)
(1) (2) (3) (4) (5) (6) (7) (8) (9)

1975
Exxon, total I ---- --------------- -------- -------- -- ------

U nited States ---------------------------------------
Fore ig n -- ---- ---- -- -- -- -- ---- -- ---- -- ---- -- -- -- -- --

G u lf, total -------- -- ---- -- ---- ---- ---- ---------- -- ---- --

U nited States ---------------------------------------
Foreign -------------------------------------------

M ob il, total --- ---- -- ------ ---- -- -- -- ----- --- ---- -- ---- --

U nited States ---------------------------------------
Fo reig n ------ -- -- -- -- -- ---- -- -- -- -- -- -- -- ---- -- -- --

Phillips, total 3 ------------------------------------------

United States ---------------------------------------
Foreign -- ------------------------------------------

Shell, total ----------------------------------------------

United States ---------------------------------------
Foreign --------------------------------------------

Standard of California, total 4 .............................

United States ---------------------------------------
Foreign --------------------------------------------

Standard of Indiana, total 2 -------------------------------

United States ---------------------------------------
Foreign --------------------------------------------

3, 582

1,932
1,650

1,448

957
491

1,449

700
749

720

371
349

1,227

1, 114
113

1,728

1,230
498

1,580

924
656

2, 308

1,107
1,201

700

478
222

810

306
504

254

174
80

515

541
(26)

773

240
533

761

549
212

356

174
182

317

163
154

243

118
125

238

18
20

152

122
30

227

123
104

350

177
173

2, 664

1,281
1,383

1,017

641
376

1,053

424
629

292

192
100

667

663
4

1,000

363
637

1, 111

726
385

1,418

664
754

628

404
224

768

541
227

292

169
123

597

546
51

585

478
107

551

398
153

1,031

494
537

331

226
105

346

131
215

90

6
28

221

221

339

105
234

284

20579
79 459 170.4

3,051

1,451
1,600

1,314

819
495

1,475

834
641

494

299
195

1,043

988
55

1, 246

736
510

1,378

919459

134.5

150.8
119.3

142.4

149.3
130.6

137.6

165. 1
119.1

246.6

193.2
439. 0

184.0

168.0
--------------

172.8

338. 4
78.2

142.2

127.3170. 4

117.4

133.1
103.1

110.2

116.8
99.2

98.2

83.9
116.9

145. b

142.2
178.9

118.0

113.0
205.0

138.7

167.1
97.8

114.7
100.5
142.9
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Standard of Ohio, total .................................. 1,599 49 5 54 65 20 99 2,961.1 1,615.2
United States ------------------------------------- 1,599 46 5 51 65 19 97 3,135.3 1,648.5Foreign -------------------------------------------------------------------- 3 3 1 2

Sun Co., total 2 ----------------------------------------- 613 216 143 359 280 76 563 170.8 109.0
United States 6 ------------------------------------- 394 240 68 308 192 76 424 127.9 93.0Foreign ------------------------------------------- 219 (24) 75 51 88 -------------- 139 429.4 158.1

Texaco, total ------------------------------------------- 1,674 831 262 1.092 653 543 1,202 153.3 139.3
United States -------------------------------------- 978 449 132 581 466 294 752 168. 3 130.1Foreign ------------------------------------------- 696 382 130 511 187 249 450 136.2 154.7

10-company, total----------------------------------15,620 7,217 2,093 9,309 5,837 3,281 11,865 167.8 131.6
United States -------------------------------------- 10,199 4,130 1,100 5,230 3,923 1,833 7,319 195.0 139.3Foreign---------------------------------------5,421 3,087 993 4,079 1,914 1,448 4,546 132.9 119.2

1965-74Exxon, total 2 ---------------------------------------- 19,332 14,775 2, 330 17,105 8,552 7,953 17,704 113.0 109.2
United States ------------------------------------ 7,738 6,284 1,262 7, 546 3,558 3,426 7,678 102.5 100-8Foreign ------------------------------------------ 11,594 8,491 1,068 9,559 4,994 4,527 10,026 121.3 111,.5

Gulf,total-- ---------------------------- ------- - 9,766 6,160 1,305 7,465 4,700 2,811 9,354 130.8 104.4
United States ------------------------------------- 5,442 3,528 571 4,099 2,957 1,690 5,366 132.8 101.4Foreign ------------------------------------------- 4,324 2,632 734 3,366 1,743 1, 121 3,988 128. 5 108.4

Mobil, total --------------------------------------------- 9,501 5,443 1,257 6,700 3,880 2,328 8,252 141.8 115.1
United States -------------------------------------- 5,458 2,392 620 3,012 2,330 1,023 4,319 181.2 126.4
Foreign---------------------------------------4,043 3,051 637 3,688 1,550 1,305 3,933 109.6 102.8

PhillipsI total ' ----------------------------------------- 3,147 1,421 3149 1,570 1,657 802 2,426 200.4 129.7
United States ---------------- -------------------- 2,032 1,194 91 1,285 1,239 690 1, 834 158.1 110.8Foreign----------------------------------------- 1,1 221825481252 31218Foein.. .................... ... ... 1,115 227 58 285 418 112 592 391.2 188. 5

Shell, total -------------------------------------------- 7,019 3,073 936 4,009 3,549 1,473 6,085 175.1 115.3
United States --------------------------------------- 6,747 3,186 822 4,008 3,413 1,473 5,948 168.3 113.4Foreign ... 272 (113) 114 1 136 -------------- 137 --------------- 198.5

Standard of California, total---.........--------------- -8,021 5,380 1,304 6,684 3,348 2,323 7,709 120.0 104.1
United States ---------------------------------------- 5,621 2,101 832 2,933 2,728 948 4,713 191.6 119.3Foreign ------------------------------------------- 2,400 3,279 472 3,751 620 1,375 2,996 64.0 80.1

See footnotes at end of table.



TABLE 6.--ELECTED FINANCIAL DATA, DIVIDED INTO DOMESTIC AND FOREIGN OPERATIONS OF 10 MAJOR OIL COMPANIES FOR 1975 AND FOR 10-YEAR PERIOD, 1965-74-Continued

[In millions of dollars

Capital expenditures and ex-
ploration expense as percent

Capital of-
expenditures

and Adjusted Adjusted Adjusted Adjusted
exploration Exploration earnings Capital Dividends cash flow earnings cash flow

expense Net income expense (2+3) recovery paid 1 (4+54)' (1+4) (1+7)

(1) (2) (3) (4) (5) (6) (7) (8) (9)

Standard of Indiana, total I 7, 784

United States -------------------------------------- 5,353
Foreign --------------------------------------- 2,431

Standard of Ohio, total 2 ----------------------------------- 1,761

United States -------------------------------------- 1,740
Foreign ----------------------------------------- 21

Sun Co., total' 2 ..........................------------ 2,780

United States 7 ---------------------------------- 2,044
Foreign ------------------------------------------- 736

Texaco., total I ----------------------------------------- 5,654

United States -------------------------------------- 3,673
Foreign ------------------------------------------- 1,981

10-company, total ----------------------------------- 74,765

United States -------------------------------------- 45,848
Foreign ------------------------------------------- 28,917

3, 658

3,050
608

517

460
57

1,358

1,165
193

4,441

1,689
2,752

46,226

25,049
21,177

1, 701

1,034
667

40

32
8

395

283
112

718

412
306

10,135

5,959
4,176

5,359

4,084
1,275

557
492
65

1,753

1,448
305

5,159

2,1013,058
56,361

31,008
25,353

3,269

2,702
567
415
397

18

1,046

866
180

1,866

1,308
558

32,282

21, 498
10,784

1,502

1,268
234

244

217
27

472

409
63

1,928

733
1,195

21,836

11, 877
9,959

7,126

5,518
1,608

728

672
56

2,327

1,905
422

5,097

2, 675
2,422

66,808

40,628
26,180

145.3

131.1
190.7

316.2

353.7
32.3

158.6

141.2
241.3

109.6

174.8
64.8

132.7

147.9
114.1

109.2

97.0
151.2

241.9

258.9
37.5119.-5

107.3

174.5

110.9

137.3
81.8

111.9

112.8
110.5

I Dividends are allocated between U.S. and foreign income on substantially the same basis as income
is allocated between U.S. and foreign operations.

2 Data for petroleum operations only.
a Netof tax benefit.
4 Data other than net income is for company and majority owned subsidiaries only.
87 yr total, 1968-74.
S Includes Puerto Rico.
7 Includes Puerto Rico after 1973.
8 4 yr total, 1971-74

' Adjusted cash flow represents the amount available for Capital expenditures and the additional
working capital associated with such capital expansion..- .

Note: Cash flow must cover not only capital expenditures, but also the working capital needs.
Source: Responses from the 10 oil companies listed above to a questionnaire from the Senate

Finance Committee, The question was stated '"What is the total of exploration expense and capital
investment in petroleum assets, in dollars, year by year? What is the ratio between your total cash
income (generated by earnings depreciation, depletion allowance, etc.) and your total investment in
petroleum assets, including exploration expense?"

a 0I; '1
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Senator LoNG. Just recently, a man come to my office who tries to
interest people in the New York market and in investing money in
independent oil and gas activities.

What he was telling me that all things considered, it is very difficult
to persuade a businessman to put money into it. And it looks as though
all factors considered, that a man would probably, if he were in an
upper tax bracket, be better off to invest his money in tax-exempt
State and municipal bonds than he would be putting it into oil and
gas.

Are you aware of thatI
Mr. O'LAiRY. I am aware of those contentions. I am also aware

that there is simply no evidence, as I testified earlier, Senator Long,
to substantiate the claim, that there are insufficient funds within the
industry to drive the system at a very, very rapid rate.

Senator LONG. All I am saying is, No. 1-and I will provide the in-
formation and I would like to have yours-my information is that the
companies are investing more money than they are making in this
country. The fact is that they are trying to find more energy, No. 1

No. 2, the information I am receiving is that people trying to sell
oil. and gas investments to investors find it is more profitable for their
customers to put their money into something else.

I also hear the same thing from the independents who are seeking
these investments. They would hope to attract some investors to put
some money into oil and gas drilling. You are fully aware of that.
It has been a matter of joke and jest through the years, oil companies
going down and trying to sell interests in oil wells. I remember the
old days when people had to beware of somebody trying to sell an
interest in the well. As a practical matter, a fellow who knew how to
drill a well, by working on one, did not know much about the business.
He would go get himself some leases and sell an interest in the well.

That is called poor boying the well. It involves selling an interest
in the well, drilling down until you are out of money and then selling
some more. After awhile, he will sell even more. It was not unusual for
some local fellow out there trying to poor boy his well and to find out
by the time he discovered the oil he had sold more than 100 percent
interest and he could not afford to produce the oil. He had sold more
than 100 percent of-his well.

Nowadays, legitimate, reputable people try to go out and persuade
people to go in on wells. What they try to do is to sell interests in
their leases, to cover their expenses. If they can put the deal together,
they will be paid something for their trouble and have a percentage
of the profits in return for putting the whole undertaking together.

Independents complain to me that they are having difficulty trying
to recapture their investments. That is part of what the President was
addressing himself to when he recommended that we do something
about the intangible drilling expenses. I would ask if you would agree
with me that we ought to make it sufficiently profitable so that the
i independents and the majors can find the money they need for new
investments.

Mr. O'LEARY. I agree thoroughly and I believe that objective is being
accomplished, Senator Long.

Senator LONG. I have been told-this may not be true; if it is true,
I may as well find it out for sure-the Federal Government has under
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its control about. 50 percent of the acreage that could be drilled. I
would assume that would include the land out in the Atlantic as well
as the land under Federal control in the Gulf of Mexico and off Alaska
Ps well as the land owned and controlled by the Department of In-
terior and other Federal agencies. Only 5 percent of the drilling has
been done on the 50 percent of the land that the Federal Government
controls, and the other 95 percent has been on land that is mostly under
private ownership, or private plus State ownership; is that your
understanding?

Mr. O'LEARY. Those figures might be a little old, but essentially
they are correct. Th reason for that, Senator Long, is that we have
been working onshor, for about 120 years now; we have been working
offshore, in the Federal offshore, only since about 1961.

In fact, if you will look at the development offshore Louisiana, as
you can see, that is about leased out now. I would imagine, if we can
get through the Judge Weinstein decision and get to the Atlantic over
the next 15 or 20 years, that will be leased up.

This is a part of, not so much a policy, but of vintaging. We did
not start into the Federal offshore, the bulk of this 50 percent con-
-trolled by the Federal Government, until 100 years after we had begun
on the onshore

Senator LoxG. There is a great deal of land that is not beneath water,
in the Western States, particularly.

Mr. O'LEARY. That has been very heavily worked over. The Govern-
ment, ever since 1921, had a very forward-looking lease policy with
regard to its onshore resources. As Senator Hansen would tell you,
in Wyoming, for example, a public land State, it has been thoroughly
explored, heavily explored-not thoroughly, but heavily explored on
the lands, the constraint being the willingness of producers to nominate
and bid- for the lands, not the willingness of the Government to put the
lands up for bid.

Senator LONG. I also have heard representations to the effect that
this Government has various policies to safeguard the environment
and, at the time a person applies for a lease until the time he is able
to drill, almost 4 years are involved.

Could you give me the figures on that?
Mr. O'LEARY. I think that is probably fair with regard to offshore

leases. I do not think it is a good number on the onshore leases. The
turnover there on onshore is pretty rapid. It is a safe proposition. The
environmental concerns have been pretty well met.

It is a very long and very chancy business to attempt to lease off-
shore, particularly in a new area.

Senator LoNG. We have had a lot of experience with offshore drilling
in Louisiana. I do not like an oil spill any better than you do, or any-
body else. I know you are aware of the fact that the precautions that
we take in offshore drilling now are about 10 times what they were
when those early wells were drilled off Louisiana and Texas. I ven so
no one can find any indication of permanent damage as a result of the
experience although there were some blow-outs and difficulties in that
regard.

Is that correct?
Mr. O'LEARY. Senator, I think that we have now developed tech-

nology, given the benefits out of this business, would provide every
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reason for us to go ahead and lease at a responsible, rapid rate, our
full Outer Continental Shelf resources. Yes; that is true.

Senator Loxo. Someone showed me a fold-out chart illustrating
the more than 40 steps that had to be taken in order to drill on these
lands. I presume it would be even more complicated in the Atlantic.

At that time, it was complained that even more steps were being
suggested.

If these people do have to go through 40 or 50 steps in order to
satisfy all of the decisionmaking that the Government requires, can we,
at least, get the Government to make one decision every week? In so
doing, we can get a clear decision within 1 year, rather than the 4 to
6 years it now takes to make it proper for a person to drill on a lease
that lie has?

Mr. O'LEARY. I think that we probably could do a lot better than
we have been doing. You know the administration is supporting ie-
vision to the Outer Continental Shelf Lands Act that are in part aimed
at the observed fact that we are having great trouble, even after all
of the executive branch's permitting is done, actually going ahead
with development because of the position of the courts that say ife
have not done things right.

I think what we have to do is pay a good deal of attention to this
permitting processin this and many other- areas, and if we cannot
shorten it down, make it more efficient, at the same time, provide all of
the procedural safeguards for intervenors that we now have in law.

Senator Loxo. Thank you.
Senator GRAvEL. Senator Packwood.?
Senator PACKWOOD. I canie in late, although I have read your entire

statement. Do I presume from what you say on page 6, which is stated
somewhat differently, as the price of energy increases you can expect
that some resources, not now economically recoverable, will become
price competitive and therefore would become added to the supply
availability, and what you say about oil shale and oil gasification
later on in your statement, at a price, there is no energy shortage in
this country?

Mr. O'LEARY. That is absolutely true, Senator. I have described
the present difficulties that our States and the world is encountering
in this area as a stupidity crisis, not a resource crisis.

Senator PACKWOOD. In order to become domestically secure, if we
(lid nothing else but put up a tariff or barrier on oil'in the market,
it would put up local energy prices to a point?
"'Mr. O'LEARY. You could have a certain significant increase in what

are considered exotic alternatives, simple bludgeoning of the market
by putting on a large import tax.

Senator PACKWOOD. The key thing, the image is we are indeed run-
ning out of energy. You simply add, at a low price.

Mr. O'LmAY. We are running out of cheap energy.
Senator PACKWOOD. Coal liquification, coal and oil, using it for

petroleum-is that what Gemnany did during World War II?
Mr. O'LEARY. Indeed, they began, in 1936, to develop the tech-

nology-
Senator PACKWOOD. Is that what South Africa is using?
.Mr. O'LEARY. No; the so-called Lurgie process. It is, first of all, a

gasification; later, a liquefaction.
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Senator PACKWOOD. That is another option, at price?
Mr. O'LEARY. Yes.
Senator PACKWOOD. Page 10, you talk about oil and gas pricing

policy. The last sentence on that page:
In addition, oil and natural gas prices should reflect the economic fact that

the true value of a depleting resource Is the cost of replacing it.
Mr. O'LEARY. You really ought to say to people-of course, this is

directed at the consumer side of the economy-you ought to say to
yourself, in a world where we are importing $13.50 oil, we should not
tell the follow consuming the oil, this will be only $10 to you, and
that is precisely what we are doing now. In a world where the gas-
where we are finding on the margin is worth $1.75, according to plan,
we really should not whisper in the ear of the industrial consumer of
gas, to you, it is 65 cents as we are doing now.

Senator PACKWOOD. YGui lost me. Maybe I misunderstand what you
said.

You indicate that it is unfair that the oil companies keep its profit
when they discover oil at $3 and $4 a barrel and the price goes up to
world price. They are not responsible for the price going up, they
should not be entitled to this profit.

Mr. O'LEARY. They should be entitled to a profit to the degree it
serves a useful economic service. We see no purpose, sir, by permitting
them to take this amount of what we refer to as economic rent from
the consumers and hand it to producers. That is quite right.

Senator PACKWOOD. In that sense, it is a regulating-the utility con-
cept.

Mr. O'LEARY. In fac, we have had a regulated utility concept for
gas production in this country for the last generation.

Senator PACKWOOD. Later on you talk abut the way to force coal
conversion. If, by chance, that were to drive up the coal price way be-
yond the price of production, should the coal companies be subject to
a limit on price also?

Mr. O'LFiRy. I do not think I would ever find myself, short of a
national emergency, where we should influence the principles in the
market.

Senator PACKWOOD. If they are the unwitting beneficiaries of a dra-
matic price rise of forced conversion to coal, why should they get to
keep this profit that they had nothing to do with I

Mr. O'LEARY. Senator Packwood, generally speaking, coal con-
tracts-there is no such thing as a coal market. You have to say, in con-
tradistinction to the oil and gas business, you do not have a national
market for coal. What you have are a series of cost-plus contracts that
cover probably 70, 75 percent of the coal production in the United
States.

These are arrived at by negotiation between the buyers and a utility
and the coal company. They may involve front-end payments by the
utility to open them ip. Then they have a series of clauses in the con-
tract calling for escalation should productivity fall, labor costs rise,
steel costs rise, explosive cost rise, and what have you.

It is, in effect, a cost-plus contract, running over a good many years.
Because of the fact that you are not in a national market, the utility

industry has already proven that they are quite capable of keeping
prices down to a fairly close variance of cost.
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If you own a utility with an old contract that might have been en-
tered into when cost of constructions for coal mines were quite low, 10
years ago, you might be getting your coal today delivered to your
plant for $15. Nobody is cliallenging the $15 price.

If you went to the same producer today, with what has happened
to the cost of construction of the mine and opened a new one tomor-
row morning, the same coal from the adjacent seam from the same
company or the same producer might deliver in at $30.

That is the way the contracts run.
In contrast, what we find in the gas business, if you have ami old

contract for 15 cents, you enter into a new contract with the same
producer from the same gas supply source, the same well, perhaps a
different zone of completion, for a dollar. Then you go back to the
first contract and raise that to a dollar.

That is the distinction between having a more or less national
market for a commodity and an individually contracted negotiated
market.

Senator PACKWOOD. It seems to me you are going to come closer to
forcing a national market and maybe do it with your regulatory andtax policies.Aft. O'LEARY. I really do not think so. You have to understand, the

cost of coal production within a county varies all over the lot and
the utility industry practice here has been not to buy coal-in recent
years, not to buy coal at a price. It has been to buy a long term de-
liverability at a contract price tailored to the individual conditions of
that particular market. The condition is present for Government allo-
cation. I am not sure that you are favoring Government price control
over the coal industry. I think that the conditions that led to Govern-
ment control back in the 1930's initially over the oil price, in 1954 over
the gas price, simply do not exist in the coal market.

Senator PACKWOOD. Coal is a limited market. You have two big
boys able to market at arms length selling the utilities who are strong,
but the utilities, for some reason, cannot make those same kinds of
contracts with oil companies if the oil prices go up.

Mr. O'LEARY. The fact is, oil in this country has never been sold
on a contract basis, always on a spot basis.

Senator PACKWOOD. Is that your difference in your philosophy?
Mr. O'LEARY. There is another fundamental difference, the ubiqui-

tous nature of coal resources. We have a tremendous amount of coal
in this country. The startling number to me is 13 percent of the land
in the United States is underlaid with coal of some order, some of it
very bad, some of it very good.

The unique element in the availability of coal is really not the
resource size, as it is in oil and gas. It is the market.

Senator PACKWOOD. We have almost an unlimited supply of oil
in one form or another at a price.

Mr. O'LEARY. Indeed, the difference that characterizes coal versus
oil is the coal is Just a mite cheaper, prospectively.

Senator PACKWOOD. Why not take the price regulation off
altogether ?

Mr. O'Leary. Of what?
Senator PACKWOOD. Off oil, off gas. Apparently, this market would

go to coal, if it was a lot cheaper.
93-810--7-----4
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Mr. O'LEARY. What we are trying to do is get that effect without
the deleterious effect that would go from decontrol.

Senator PACKWOOD. What are the deleterious effects if coal is in-
finitely cheaper? Not many industries would stick with oil if they
canu buy coal cheaper.

Mr. O'LE.RY. If you have an industrial plant built 15 years ago
and it has 20 years to go, and a boiler system based on oil, a change
in the price of oil is really not going to throw you over a fence to
coal. You have to look at tearing out large segments of the plant,
setors of the plant, finding storage equipment, finding a supplier,
combating the local air quality regulations, an awful lot of other
ancillary parts.

We simply have demonstrated that, in spite the fact that almost
in any part of the country you today can get coal for half, or less than
half, of the delivered price of oil, people will continue to stay wih oil.

Senator PACKWOOD. What yvou are saying, you need a short-term
regulatory system until this eq'ualizes?

Mr. O'LEARY. We need what we hope will be a short-term regulatory
system, not certainly equality. I hate to see we are going to a world
w-here the coal price gets to the level of the oil price, but until the
very long-term maleffects on the market of Government involvement
that goes back to the 1930's are worked out. It is worth noting, Senator,
that the Government, the Federal Government, the State govern-
ments, has been in the oil business now from the standpoint of regulat-
ing the environment in which the oil companies work ever since the
NRA days of the early1930's. -

They got in first when there was a lot of oil, a short-term glut of
oil when east Texas-came in and some fields of Oklahoma; oil was
selling for 10 cents a barrel at that time. The Federal Government
moved in, under the National Recovery Act, and stabilized production,
stabilizing the price as well.

The next year the NRA was, as you know, declared unconstitutional.
The States then moved in with a proration market demand concept.

This was elaborated until finally in the 1950's and 1960's we were
in the oil import control program, a corollary provision to the pro-
ration market demand. The effect of this-we should not lose sight of
this--during the 1950's and 1960's when the world price was at about
$1 a barrel, the U.S. price was $3 a barl. At that time we were not
getting hit over the head to get out of the oil or stop interfering with
the market by the producers. Consumers were hitting us over the
head.

What we were doing was adverse to the short-run interests of con-
sumers, keeping the price well above the world oil price and regarded
by consumers as overly generous to the producers.

Now the shoo has come around the other way. The imposition of
Government, prompted by very much the considerations that got us
in the business in the 19,30's, is stabilizing. That imposition tends to
keep the U.S. price for a certain class of oil below the world price.
We hear consumers are quite happy, as they were unhappy with this
in the 1950's and 1960's. The producers were unhappy with the regime
because they could get more from the market, were permitted to go
to the world price.
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In the long scheme, in history, I think what we have seen is that
Government does have a very strong interest in the price of these basic
fuels, that probably its interference and intervention in these markets
over time would become greater rather than less.

This will be done, not by a greedy Executive, but actions by the
Congress, congressional passage of E&A that puts my agency in its
present role as a rate-price regulatory for the oil indust ry.

Senator PACKWOOD. What is your personal conclusion, that there is
enough energy at a price and the ultimate policy should be the deregu-
lation of all energy prices?

Mr. O'LEARY. In the abstract, it should be. Deregulation-again, if
we are going to have a cartel setting the price of energy in the United
States-and-that is the case, at least in the short run-it seems to me
that we simply do not want to put ourselves in the position where we
will follow OPEC wherever it leads us with regards to pricing.

There is no question if the price incentives were there: for example,
* if we were willing to pay $50 a barrel or $100 a barrel, I am sure that

we would find enough conventional or nonconventional oil to meet all
of our needs.

Senator PACKWOOD. Thank you.
Senator GRAVEL. Senator Hansen?
Senator HANSEN. Mr. O'Leary, I am sorry I was not able to be here

in order to hear your statement. I tried to scan it. I am certain it is all
very worthwhile reading; I regret that I have not had the time.

'Mr. O'LEARY. There is one thing we can say for it, it is long.
Senator HAxsF.,;. As anyone in the energy business looks back upon

the actions of this Government in the last couple of years, what reason
is there to assure him that we will not do this year or next year what we
have done in the past 2 years? I refer to our having rolled back oil
prices. I refer to our having changed some tax laws to make retroactive
to the beginning of last year the application of the minimum tax?

What assurance does the industry have that that is not going to
happen again?

Mr. O'LEARY. None, Senator.
Both of these, of course, were done neither by nor pursuant to acts of

Congress. There is no way which you can bind your successors any more
than we in the executive branch.

What we intend to do is establish a more orderly regime with a strong
philosophy behind it that will be a little less prone to variance than the
regime that we have had in the past.

I think, as far as a provision of certainty to the oil industry or the
transportation industry-indeed, to anyone-we cannot do it because
we cannot bind-either you or we--cannot bind our successors.

Senator HANSEN. I appreciate your forthright response.
Despite whatever else might characterize the Congress, we certainly

seem to be very anti-oil these days.
There is that additional disincentive to make the investment that

most economists agree has to be made if we are even going to start re-
ducing our dependence on foreign sources of supply.

I have a couple of follow-on questions to page 10 of your testimony.
Insofar as replacement costs are concerned, is it your feeling that

we should not permit oil to be sold today at its added replacement cost?
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Mr. O'LAnY. It is my feeling that we should get the price of oil up
to the point of consumption after replacement costs, Senator Hansen.

Senator HANSEmN. That is what the administration proposes to do
with this tax?

Mr. O' LEARY. We would do that with the tax.
Senator HANsEN. How long would this tax stay on?
Mr. O'LEARY. It appears to us that you get to the point, as a result of

rollover, that is to say bringing in no oil over time, and moving the
ver old oil to stripper status. It appears to usthat you achieve most
of the purpose getting out to a deregulated market.

We would all like to get there by the late 1980's.
Senator HANSEN. You are talking about a tax that could stay on for

maybe a 10-year period?
Mr. O'LEARY. It may well stay on for a 10-year period. Right now

abrupt deregulation of oil and gas would result in a massive transfer
of wealth from consumers to producers on the order of $35 billion. .

Hopefully, we will get to the point inthe next 8 to 10 years where
you will do that at a very much smaller transfer cost and be out of this
business of regulation.

Senator HANS.N. In the meantime, I gather that in order to avoid the
predictable diminution of economic activities that would result if
this tax were to go into the Treasury and spent by members of Con-
gress, it would be better to be redistributed ? Is that the idea?

Would it be redistributed ? I think you say the rebate is a flat
per capita tax credit which is refundable only for those who are eligible
for the earned income credit on the individual income tax.

Mr. O'LEARY. Yes.
We would regard the sticky-fingers syndrome here by an executive

branch as being a ve bad policy. It seem when we are dealing with
volumes of money at this magnitude that it could have severe deflation-
ary effects, or inflationary effects, if we could manipulate the funds.
Consequently, our treatment should be neutral.

As we receive, we should plow back immediately.
Senator HANsEN. What have we accomplished in the immediate fu-

ture by the imposition of the tax and the refunding of that tax to cer-
tain selected taxpayers?

Mr. O'LEARY. What we have said to the person who buys that car,
you are now buying gasoline at essentially the replacement costs. I
imagine his driving habits, to the degree they are influenced by price,
would be influenced by the increment that would go on his gasoline
as a result of this treatment.

At the same time, he is receiving, in the form of less income tax
obligation, more disposable income that hopefully will be used for
other things other than replacing that gasoline.

Senator HANSEN. As a matter of psychology-and I am no psychol-
ogist,-I cannot see why the person who otherwise feels the pinch of
higher prices, might not continue those same habits that he displays
now. What reason is there to assume that a person in a rather low in-
come bracket, if he is to get back as much as, or even more, than lie
would otherwise have been obliged to pay, is going to redirect his
spending so as not to place a greater demand for energy as a conse-
quence of his buying habits ? Will he actually make other purchases in
the marketplace?
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Why do you think that will happen?
Mr. O'LEARY. What we will find, as le drives to the pump, lie will

be influenced-instead of costing him $12 to fill his tank it will cost
$15 to fill his tank. On the other hand, the per capita income rebate
will be an increase in disposable income. With that, he will decide that
he will buy more food or better quality food or better quality hous-
in or whatever people do with it.

I do not think we find a direct correlation between disposable in-
come and, for example, driving habits. Driving habits appear to have
a very indirect correlation to disposable income.

I really feel quite comfortable With this. You can look upon this as
two separate transactions. On the one hand, on all the things that con-
sumers use that employ natural gas and oil will tend to go up to this
replacement cost. On the other hand, the rebate will take the form of
increased personal disposable income on the part of the taxpayer, and
I think that probably we will see a significant change in the purchas-
in habits as a result of the tax and rebate treatment.

Senator HANsEN. I appreciate your rationale. I am not sure I have
reached the same conclusion that you have. It is my understanding
that Americans, whether our diets are good or bad, have a greater
variety of foods available. I assume we eat better than any other na-
tion in the world. We are spending 17 percent of our disposable in-
come for food these days.

I happen to be in the cow business. I would like to see the price of
beef go up, but that is a feeling I suspect is not shared by most Amer-
icans. It is for me, because we are going broke, you see. It makes a
difference.

Mr. O'LFARY. Senator, let me put it in these terms. Let us say we
did not impose this sort of tax treatment, that we simply-

Let's say if we got the market clearing prices or replacement costs
simply by letting the price go free, on the one hand, and let us
say on the other hand that we decided that we would give a substan-
tial payment to each individual taxpayer in this country.

I really do not think that the taxpayer, who is the beneficiary of the
rebate and of course, the nonbeneficiary of the increased market bear-
ing costs for the product would join those two things.

I do not think he would restore precisely the consumption pattern
before the changes in prices and tax policy were mad&

It is fair to say we will not find that under the administration's
scheme. Really, what we will see here is an increase in disposable in-
come, as though the fellow had gotten a raise on the one hand, and an
increase in price, as lie perceives it, for the things that he purchases
that employ oil and gas on the other.

I think ihat these will be sufficiently disassociated. He will not say,
I am not really paying 70 cents per gallon for my gasoline, or what-
ever the price is, consequently I will continue to do as I have done in
the last, and then I will pick it up in next month's check from the
Treasury.

Senator HANSEN. My time is up.
Senator GRAVEL. Mr. O'Leary, I would like to thank you very much

for what I think was a very able presentation.
Mr. O'LEARY. Thank you very much, Mr. Chairman.
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Senator HANSE N. I wonder if the FEA could provide the committee
with the added replacement costs per barrel of oil without regard to
world price.

It seems to me that one of the weaknesses in the administration's
proposal-a 'd I find several, I may say-is that when we move up to
$13.50 we deny the marketplace a role I think it could play, if we are
assuming the OPEC cartel hangs together. If we had a market setting
the price there, instead of assuming that everything is going to $13.50,
there might be some pressure developing, by virtue of the increased
production of oil and energy in this country that could trap that down.

Could you please provide the committee with the average replace-
ment costs per barrel of oil without regard to world price?

Mr. O'LARY. In the United States?
Senator HANSE,. Yes.
Mr. O'LERY. I think that was alluded to earlier. My understanding

of Senator Bellmon's comment on that was $6 a barrel of finding costs.
We will get to that.

[The following was subsequently supplied for the record:]

QuEsTIoN SuBMTTED To MR. O'LEARY BY SENATOR HANSEN WITH REPLY

Question (Senator Hansen). I wonder if the FEA could provide the Committee
with the added replacement costs per barrel of oil without regard to world price'!

Answer. Estimating the replacement costs for a barrel of domestic oil without
regard to world prices is a complex problem. It is extremely difficult to relate
exploration, development, and production expenditures to the spviflc additions
of oil reserves and to incremental production of oil.'

Estimating the replacement costs is complex and ambiguous because of 3 main
problems:

(1) Exploration and production expenditures are incurred for drilling oil and
gas. The expenditures may result in a dry hole, oil and/or gas. Allocating the
joint costs to successful oil production can only be done on an arbitrary basis
which then results in ambiguous conclusions.

(2) The second problem is that time lags occur between making expenditures
and finding oil. There is little detailed information available to allow tracking
investments for a specific project to oil which Is eventually found.

(3) Finally, the assumptions regarding reservoir size and reservoir disper-
sion are extremely critical and cause the projected recovery cost to vary
considerably.

The proposed FEA financial Reporting System for the Petroleum industry
and the quarterly financial reporting requirement specified in Sections 503 and
505 of the Energy Policy and Conservation Act of 1975 will provide some new
information which will assist in investigating this issue, but some of the funda-
mental and difficult problems will not be resolved.

The FEA is conducting a study to try to ascertain reasonable projections of
the replacement cost of oil and gas by region of the country. The study, which
was commenced in 1976 should be completed early next year. We will be pleased
to forward a copy of the study for your information when it is completed.

Senator PACKWOOD. If I could ask one last question, I was reading
Professor Commoner's statement. He takes total exception to your
factual conclusion, your whole premise, as well.

Mr. O'LEARY. I vould take the same exception to his.
Senator GRAWEL. Thank you.
[The prepared statement of Mr. O'Leary follows. Oral testimony

continues on p. 62.]
1 One study, commissioned by Robert Nathan Asgoeates, concluded after making a

number of assumptions, that the replacement cost of oil was $12.48 per barrel.
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STATEMENT OF JOHN F. O'LEARY, ADMINISTRATOR, FEDERAL ENERGY
ADMINISTRATION

Mr. Chairman and members of the Energy Subcommittee, I am very pleased to
be here today to discuss with you the incentives that will be required in order
to produce the Nation's energy requirements for the near and long term. As you
know, the proposed National Energy Plan that has been submitted to the
Congress by the Administration contains many incentives for increasing develop-
ment of all forms of domestic energy resources. A discussion of each of these
energy resources and their respective incentives is included in this presentation.
In addition, various members of the committee staff have asked for specific
information on a broad range of topics such as the CIA and UN reports, tax
rebates, drilling activity, etc. Accordingly, my testimony discusses these topics.

The demand for energy by the United States consumer has been steadily
increasing while the available domestic supply of oil and natural gas has been,

40 with the exception of Alaskan North Slope production, and will continueto be
declining. These two factors have caused the United States to turn more and
more to imported petroleum, with the result being increased vulnerability to
interruptions of supply. Even If the foreign suppliers of petroleum make a maxi-
mum effort to increase their production, they make experience difficulty in
supplying the needs of the importing nations of the world by the mid-1980's.
With the current rate of demand growth, the world demand for OPEC produc-
tion could reach or exceed 50 million barrels per day by 1985. This situation
mandates a reduction in this Nation's dependence on imported petroleum to avoid
a world shortage of supply. This can be accomplished by decreasing the rate of
growth in energy consumption and providing the required incentives for in-
dustry to explore for the petroleum and natural gas resources that remain
undiscovered in this Nation.

The goals of public policy, such as economic growth, security from supply
interruptions and protection of the environment will affect our level of do-
mestic energy demand, domestic supply and oil imports. A comprehensive energy
program must consider the relationship between the use of imported oil and
the use of other fuels.

The proposed National Energy Plan addresses the energy problem in a com-
prehensive way. It proposes measures that would reduce Imports to a manageable
level instead of incurring the full cost of eliminating them. Effective conserva-
tion can be brought about without changing the basic standard of living or
interfering with continued economic growth. The proposed Plan would provide
generous incentives for new energy production without providing inventory
profits unrelated to economic contributions.

Every aspect of American life is touched by the energy crisis. We must have
the courage to call for action and support from the American people in making
some difficult choices. The Government will have to show skill in bringing about
short-term adjustments and vision in planning for the long-term future.

Members of the committee staff have asked that I discuss the oil and gas
supply picture. I would like to divide my comments between worldwide resource
estimates and supply-demand forecasts and domestic reserve and resource esti-
mates. My discussion will concentrate mainly on crude oil, since it represents the
most easily adaptable and transportable source of fuel.

Throughout the history of the petroleum era, experts from many disciplines
have made estimates of reserves and resources and forecasts of supply and
demand. These estimates and forecasts have varied greatly depending on the
basic assumptions, the quality of the data, and the sophistication of the tech-
niques. These variances have caused some to believe that estimators were
willfully distorting the facts. In reality, most of the estimates and forecasts
have been consistent when viewed in the appropriate context.

-Measured or proved reserves, often referred to as reserves, are the most
certain estimates of readily available sources of supply. These reserves are known
to exist and the rate at which they may be recovered Is reasonably certain.
Undiscovered recoverable resources, often referred to as resources, are subject
to a much wider range of estimates and interpretation because they are made
in the absence of hard data. They represent economic resources which may he
discovered and recovered using current technology. Their actual existance and
rate of discovery, development and production are unknown. Potential re-
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sources, often referred to as exotic or unconventional resources, are also subject
to a wide range of estimates and interpretation because they are made in the
absence of known technology. They are usually known to exist, but no economic
recovery techniques exist to convert them into producible reserves.
International estimates

Recently reports appeared in the media about a United Nation's study on
world energy resources which- appeared to contradict the Administration's
statements. The reports were attributable to the U.N. Summary Report of the
International Conference on the Future Supply of Nature Made Oil and Gas.
The Conference was held on July 5-16, 1976, at Schloss Laxenburg, Austria, at
which approximately 60 technical papers were presented.

The U.N. report was a summary of the papers of scientific and technical nature
representing the individual efforts of approximately 70 specialists, primarily
geologists and engineers. The papers mainly concentrated on the future avail-
ability of both undiscovered recoverable and potential resources from conven-
tional and unconventional sources rather than the rate at which these resources
could be developed and produced to meet the burgeoning demand.

Two of the significant findings enumerated at the U.N. Conference were:
"Additional petroleum and gas resources wocx!d most probably be available

albeit at a 8ubstantially higher cost not only for the next two or three decades
but very likely during the period of transition to the use of renewable energy
sources even if this transition period should last a hundred years or more ;"
(emphasis added), and

"The Conference was acutely aware of the tvncertainties pertaining to tech-
nology development as well as to political, institutional and, more and more,
environmental constraints in the development of resources." [Emphasis added.]

The U.N. report noted that the Conference "could not in itself produce rec-
ommendations, which would allow governments to compare various energy
sources and decide on their options, nor did it deal with specific ways and means
of overcoming the present constraints to resource development."

We do not believe that there is any fundamental contradiction with the
assumptions which underlie the Administration's energy policy or the recent
U.N. study.

,Media comments that the U.N. report contradicts the President on the future
availability of oil and gas reflect an incorrect interpretation of the Conference
findings. For example, the general consensus that "reserves of oil and gas from
conventional sources will be sufficient to last well beyond the end of the Cen-
tury" is predicated on the assumption of "high" energy prices for the foreseeable
future. Stated somewhat differently-as the price of energy increases, we can
expect that some resources not now economically recoverable would become price
competitive and therefore would be added to the supply availability.

The supply shortfall envisaged by the CIA study, and supported by independent
FEA analyst, would result from insufficient production (not ultimately recov-
erable resources) at world oil prices rising only at the world inflation rate or
from the lack of adequate energy conservation and conversion steps being taken
by consuming nations.

In testimony before the Subcommittee on Energy Manpower of the House Com-
mittee on Interstate and Foreign Commerce on April 25, 1977, Admiral Turner,
the Director of the CIA, said,

"In preparing our analysis we drew on a broad spectrum of energy-related dis-
ciplines such as geology and petroleum engineering which have no fixed home in
either government, business or academia. And, of course, in some very important
areas we have access to material not available to other energy forecasters. As a
matter of course we consult frequently with other U.S. Government agencies
including PEA, State, Interior and ERDA and have done so over the many ::ears
we have been doing in-depth analysis on the international energy scene. As such,
publication of the report represents a normal part of our analytical production
process."

The CIA reported on the worldwide supply-demand outlook for crude oil
through 1985. The report was in no way to be considered an assessment of the
world resources potential. Considering the rapidly increasing demand for oil not
only in the United States and the free world but also in the Communist coun-
tries, the CIA report presents a realistic view of the potential inability of oil
exporting countries to produce at a rate great enough to satisfy the demand at
constant real world oil prices by the inid-1980's. Under these circumstances, they
project prices will rise sharply to ration the available supplies.
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The CIA report does not predict that the world's crude oil resources will he

exhausted in the 1980's. However, it does predict that In the absence of greatly
increased energy conservation, projected world demand for oil will substantially
exceed producing capacity by 1985.
Domestic estimates

'Domestic reserve and resource estimates are subject to the same variation and
interpretation as international dstimates. However, domestic estimates are gen-
erally developed from a larger and more complete data base.

In compliance with Section 15(b) of the FEA Act of 1974, FEA submitted to
the Congress and the President its estimate of domestic crude oil and natural
gas proved reserves. Based on a survey of all oil and gas field operators in the
United States, estimated domestic proved reserves as of December 31, 1974, were
38.0 billion barrels of crude oil and 240.2 trillion cubic feet of natural gas. The
American Petroleum Institute report showed comparable crude oil reserves of
34.2 billion barrels, 10 percent less than the FEA survey. The American Gas As-
sociation estimated comparable natural gas reserves of 233.2 trillion cubic feet
(after deducting 3.9 trillion cubic feet that was in underground storage), 2 per-
cent less than the FEA survey. These estimates vary no more than might be ex-
pected when comparing estimates from different sources. More recent estimates
indicate that as of December 31, 1976, crude oil reserves are 30.9 billion barrels
and natural gas reserves are 212 trillion cubic feet (after deducting 4 trillion
cubic feet in underground storage).

'In conjunction with the FEA reserve study, the USGS prepared its most so-
phisticated and current geological estimate-of undiscovered recoverable oil and
gas resources In the United States (USGS Circular 725). Circular 725 indicated
that the best estimate of undiscovered recoverable resources of liquid hydrocar-
bnns in the United States as of December 31, 1974, was 98 billion barrels while
measured, Indicated, and inferred reserves were approximately 74 billion barrels.
The best estimate of undiscovered recoverable resources of natural gas was 484
trillion cubic feet while measured and inferred reserves were approximately 439
trillion cubic feet.

Circular 725 Is the resource base from which all FEA projections of future pro-
duction are developed. The USGS is currently updating Its resource estimates
and expanding its reporting techniques, but, In the absence of any recent signifi-
cant discoveries, it believes Circular 725 realistically represents the domestic un-
discovered recoverable resources. Resource estimates for the lighe.qt priority re-
gions should be available later this year while national estimates should be com-
pleted within two years.

iAccording to Circular 725, during the past 100 years, we bave discovered ap-
proximately 167 billion barrels of liquid hydrocarbons and 718 trillion cubic feet
of natural gas.

Our remaining undiscovered recoverable resources and inferred reserves
total approximately 127 billion barrels for liquid hydrocarbons and 686 trillion
cubic feet for natural gas. The conversion of these undiscovered recoverable
resources and -inferred reserves to producible reserves will require considerable
time regardless of what the prices may be.
Oil and gas pricing policy-

Oil and natural gas producers need adequate incentives to develop new re-
sources and are entitled to sufficient profits for exploration and new discoveries.
By the same token, they should not be allowed to reap windfall profits as a result
of circumstances unrelated to the marketplace or their risk-taking.

The increase in world oil prices from approximately $3.30 per barrel to
approximately $13 in the 1973-76 period should not be permitted to create un-
justified profits for domestic producers at the consumer's expense. The oil
exporting nations have, in effect, Increased the value of American oil in existing
wells. That increase in value was not the result of the working of a free market
or of any risk taking by U.S. producers. A national energy policy should capture
this increase in oil value for all of the American people. In addition, oil and
natural gas prices should reflect the economic fact that the true value of a
depleting resource is the cost of replacing it.
Crude oil pricing

In order to encourage exploration for new oil, it is proposed that the price
for such oil would be allowed to rise over a 8-year period to the 1977 world
price. Thereafter, the price of newly discovered oil would be adjusted for
increases due to inflation.
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Stripper well production and incremental tertiary recovery from oil fields
would receive the world price. The current price ceilings for previously dis-
covered oil would be allowed to rise at the rate of domestic price increases.
A tax will be imposed gradually over the next 3 years at the refinery gate that
will cause lower tier and upper tier oil to reach world parity. The tax revenue
will be redistributed to each citizen on a per capita basis.
Crude oil equalization tax

The crude oil equalization tax and rebate plan operates by changing the price
of petroleum products relative to all other items in the package of consumer
expenditures while maintaining the original level of consumer expenditures.
The tax simply adds an increment to the price of petroleum and the petroleum
content of other goods and services. Faced with a higher relative price of
petroleum, consumers will change their purchase package to include less pe-
troleum and petroleum-intensive Items and more of other items. The tax changes
the relative prices and redirects consumption. A tax, without a rebate or some
other method of reintroducing the money into the economy, would reduce the
overall level of economic activity.

To insure that the level of economic activity is unaffected by the tax, a per
capita rebate has been made an integral part of the proposal. To insure that con-
sumer spending power is undiminished, especially during a period of rising
'prices, there must be a very short time lag between the collection of the tax
and the receipt of the rebate. President Carter's proposed plan provides a con-
current rebate by adjusting the withholding schedule for individual income taxes.
Redietribution of the tax

The rebate is a fiat, per capita tax credit which Is refundable only for those who
are eligible for the earned income credit of the individual income tax. As noted
above, the rebate is actually received by taxpayers through adjustments in the
withholding schedules. Only the final reconciling Is accomplished on the tax form
at the time of filing. Those receiving Social Security benefits or retirement checks
under a Railroad Retirement Program, will receive a check to cover their per
capita rebate. Those receiving payments under the Aid to Families with Depend-
ent Children will also receive a rebate check. Finally, a special energy payments
program is established for those not covered by the above. In order to receive a
rebate check, they can file a form certifying that they have not already received
a rebate, that one has not been received in their behalf, and that they had no
taxable income for the year. These last two rebate mechanisms are to be adminis-
tered by the States.

In addition, there is a special provision for those who use distillate fuel oil for
home-heating purposes. Where domestically refined fuel oil is sold at retail for
home heating, the retailer will be required to pay the full price (including tax)
and he will receive a rebate of the full amount of the tax after he shows evidence
that he has reduced the price of the distillate to his customers. In other words,
the consumer would never pay the tax. Vendor Invoices would show the full
tax-paid price and the price less rebate; the latter Is paid by the consumer and the
former is refunded to the vendor by the Secretary of the Treasury.

The full amount of the net tax revenues will be rebated to consumers, except as
necessary to offset State administrative expenses and the special rebate for home-
heating oil.
Natural gas pricing

Natural gas still accounts for approximately 30 percent of the Nation's total
energy needs. It is essential in meeting the energy needs of millions of consumers.
Most of these are residential and commercial consumers, who have little choice
but to us,-- ,natural gas as a fuel.

During the 1980's gas consumption grew at an annual rate of about 5.7 percent.
In this period, the average wellhead price for gas was about 17.0 cents per Mcf.
Market growth was the order of the day, as the premium value of this clean burn-
Iug fuel was recognized and an increased national awareness developed with en-
vironmental problems. For the past 10 years, reserve additions have not kept up
with consumption to the point that in 1976 we added less than one-half of what
we consumed.

During the same time, the Interstate market has seen Its gas supply decline
rapidly as producers sought to dedicate new readily available gas reserves to the
higher priced. unregulated Intrastate market. The distortion In the gas market is
due primarily to the controls Imposed on interstate prices. Until recently, intra.
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state prices were about three times as high as the regulated prices for new intra-
state gas.

The Federal Power Commission's pricing methodology Is based on historic costs
which do not reflect the investment realities of the post-embargo period, which
saw the quadrupling of world oil prices and a rapid rate of Inflation. The gas in-
dustry and other Interested supporters argue that the only effective solution in
solving the natural gas shortage is to eliminate field price controls for new gas.
But, this only deals with one side of the problem, and may not necessarily bring
the desired results.

The Administration's gas pricing policy is the most comprehensive program
offered to date to effectively deal with natural gas, both as to supply and demand.
There are four broad objectives In the proposed energy plan to deal with gas:

1. To provide appropriate incentives for natural gas production through
price stability, predictability and assurance of reasq.iable prices.

2. To protect consumers and the economy from rapidly increasing prices.
3. To eliminate the interstate-intrastate market distinction.
4. To encourage and stimulate conversions from wasteful uses of natural

gas In electric power plants and industrial boilers to coal and other more
abundant resources.

If we are convinced that the natural gas situation is not merely a question of
wellhead pricing, adoption of the above objectives will in time bring into balance
what is now a badly distorted market for gas.

Price incentives, as a relevant part of the program, are not Ignored but applied
where they belong-in the development of new gas supplies as evidenced by
the tight definition we propose for new natural gas. To remove the price de-
termhiatiou from the time-consuming and complicated FPC pricing methodology,
a new commodity value pricing formula Is proposed which relates it to the Btu
equivalent price of all domestic cruded6i1. This price will be about $1.75 per
Mcf in early 1978. It represents a substantial Increase in the wellhead price of
new gas, when we realize that only 5 years ago, the price for new gas was about
26 cents per Mcf. The price of $1.75 is above the current ceiling price of $1.45
per Mef for new Interstate gas and about equal to the average unregulated
intrastate gas price.

We are not convinced that placing the price any higher is going to increase
significantly the supply response we expect from the $1.75 price.

According to the proposed National Energy Plan, the Government would have
authority to establish higher incentive pricing levels for specific categories of
high cost gas. such as gas from deep drilling and geopressurized zones. One way
I envision the Implementation of this particular segment of the program would
be that a group of people would approach the Government with a drilling plan
involving specifically described type of high cost gas production. The Govern-
ment would review the project, including all relevant informati6inecessary to
determine the need for and amount of any incentive price. After such review,
the Government could establish a price above the national rate which would be
expected to further exploration and development. There would be no guarantees
of profit to the exploration group. If the exploration group's effort turned out
to be unsuccessful, the group would suffer the loss. If, on the other hand, pro-
duction was realized, the group could expect to receive the price established by
the Government. In either case, the Government would require a complete re-
porting of all financial data.

We have witnessed in recent years a substantial increase in drilling gas well
completions, etc., and yet, the finding rate for new gas is about half of what it
was 5 years ago. Most of the production today comes from shallow, easily ac-
cessible fields. New supplies must come from remote areas or deep drilling which
require considerable expenditures and time to find, develop, and produce.

This is not to suggest that we cannot foresee an improvement in the production
from traditional areas of supplies. The energy program addresse- this by pro-
posing new, more flexible standards for determining the price of natural gas
produced under existing gas sales contracts. But. it is In the new areas that
the potential exists for finding new supplies of any significance.
Drilling activity

The primary measure of whether incentive exists for oil and gas exploration
is reflected In the level of drilling activity. I believe the attached graph, Figure
1. will give a good idea of the Increase in the active drilling rig count since the
Arab embargo in 1973. The drilling effort has increased from approximately
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1,350 rigs in 1973 to the current figure of 1,992, an increase of about 48 percent.
The number of wells drilled in 1973 was 27,602 versus 43,000 projected for 1977,
an increase of about 55 percent.

The effect of price on drilling activity is apparent from an historical analysis.
A wellhead price increase for crude oil, from a 1915 level of about 60 cents per
barrel to a 1920 price of $2.55, corresponded to an increase in drilling from 14,000
holes in 1915, to 34,000 holes in 1920. As the 1920 price dropped back to 60 cents
per barrel in 1931, the number of holes drilled dropped to 12,000. The same re-
sponse is apparent in the period 1933-1937 (price up from 60 cents to $1.25 and
drilling up from 12,000 per year to 31,000 per year) and the 1946-50 decade
(prices up from $1.40 to $2.60 and drilling up from 26,000 to 57,000 per year).

The present situation is no exception to this pattern. The price in 1971 was
$3.80 per barrel and about 24,000 holes were completed that year. The price of
new oil now is about $11.00 and we expect about 43,000 holes to be completed this
year.

The availability of rotary drilling rigs can be summarized as follows: The
current numerical count of rigs is approximately 2,300. Rotary rig manufacturers
have projected their production as 251 for 1977, 240 for 1978, 260 for 1979, and
267 for 1980.

Since 2,000 rigs are presently operating, we are experiencing an 87 percent
utilization of available rigs which is about the maximum that can be expected
given the need to overhaul rigs and move them to new drilling sites.

It seems reasonable to conclude that the current new oil price, as measured-
by the level of activity in the drilling segment of the petroleum industry, is
acting as a good incentive.
The meaning of new oil and gaa

There is a basic need for criteria that will promote the type of exploration we
want to encourage without creating an administrative monster and opening tile
door to unending technical (geological, engineering, and legal) arguments and

ltgation.
We want to promote Imaginative wide-ranging, deep-drilling exploration

activity to locate and develop new oil and gas reservoirs.
Current incentives are driving the U.S. drilling industry at a very satisfactory

rate, at or near the limit of the short-run equipment and talent available, but
the post-embargo history of this increasing drilling effort has indicated that the
greatest Incentives, (in terms of wellhead prices for crude oil and natural gas),
promoted infill oil drilling in old reservoirs and in marginal (stripper) reservoirs.

By January 1976, the end of the first price incentive program, with the new oil
price at about $13 per barrel and the old oil price regulated at about $5 per
barrel, an infill well in an old reservoir could provide oil that actually returned
about $21 a barrel. The oil from a new well on a producing property brought
$13 per barrel and released a $5 barrel from old production on that property
so it would sell for $13, $8 more than It had been bringing. This naturally directed
the efforts of operators who had old leases, on which they could drill new wells.
to do Just that. The result was that exploratury drilling, which accounted for
about 35 percent of total drilling in December of 1973, dropped to about 25 per-
cent of total drilling in February 1975.

The 2%-mile by 1,000-foot onshore definition identifies new oil and gas in three-
dfiensional -terms that take into account the nature of oil and gas occurence.
The 1,000-foot-depth separation also implies a fourth dimension, geologic time.
The actual numbers (2% miles and 1,000 feet) were selected after consultation
with more than 20 senior petroleum specialists, including geologists, geophysicists,
and economists from the U.S. Geological Survey, the Federal Energy Administra-
tion, and universities. The majority of those consulted were petroleum geologists.

It was felt that a 2%-mile horizontal separation and a 1,000-foot vertical
separation from old (pre April 20, 1977) wells would describe most of the new
wells of the type we are encouraging and would not provide a windfall profit
for drilling in most old reservoirs.

There is no contention that these criteria will, in every instance, determine
with -scientific precision whether a new well is completed in a discrete new
reservoir or in an old reservoir, but they will definitely provide additional in-
centive for real wildcat drilling and will not provide additional incentive for
infill or close in drilling, for which the incentive is now ample.

The definition for new offshore oil and gas is based on the fact that, on April
20, 1977, an offshore operator who was holding a lease had already evaluated
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Its potential. He had also calculated a bonus bid and submitted a successful
bid based on the economics that existed before that date. This means that the
old upper tier price was incentive enough. New leases will receive the new oil
and gas price incentive and make possible higher-risk, wildcat operations.

Incentives for coal production
The primary incentive for increased coal production is provided by the ex-

tensive plans reflected in the proposed National Energy Plan for the conversion
from oil and natural gas in utility and industrial boilers to coal.

To reduce oil imports and-increase the availability of natural gas for higher
uses, the proposed National Energy Plan calls for a shift to coal in the industrial
and utility sectors. Coal, which accounts for 90 percent of our conventional energy
reserves, must play a critical role in off-setting the scarce supplies of oil and
natural gas.

The proposed National Energy Plan envisions stimulating coal demand in the
industrial and utility sectors with a three-pronged approach tailored to each.

The three mechanisms of the industrial coal conversion program Include:
A regulatory program aimed primarily at new facilities Including:

A fiat prohibition of oil and gas in new industrial boilers above 100
million Btu per hour,

Authority to prohibit categories of new non-boilers such as cement
kilns and primary smelting furnaces from burning oil and gas, and

Authority to prohibit the use of oil or gas in existing facilities on
a case-by-case basis.

A tax program which sets a national value for the price of oil and gas
to Industry as follows:

The oil tax begins at 15 cents/MM Btu (in real 1975 dollars) in
1979, and rises to 50 cents/MM Btu in 1985, and

The tax on natural gat is a variable tax equal to the difference between
the price the user pays for gas and a "target price" for gas keyed to
the regional Btu equivalent price of distillate oil. In 1979, the gas "target
price" would be $1.05/MM Btu less than the before price of distillate and
by 1985, the "target price" of gas would equal the before tax price of
distillate.

A rebate which reduces a firm's tax liability by the amount that the
firm invests in coal or other non-oil or gas related equipment.

The three mechanisms for replacing oil and gas with coal in the utility sector
include:

Conversion of existing oil and gas fired capacity to coal for those units
that have the capability to burn coal (an extension and strengthening of
current ESECA authority).

Prohibition of construction of new oil-fired and gas-fired capacity for non-
peaking purposes.

Replacement of existing oil and gas-fired capacity with new coal-fired
(or other energy sources) capacity for units that do not have the capability
to burn coal.

In addition, there would be an outright prohibition for the use of natural
gas under utility boilers beginning in 190 and a prohibition against converting
from coal or oil to natural gas without a permit.

An incentive tax system would be implemented to encourage coal use by
utilities along the following lines:

A tax on oil of 25 cents/MM Btu would begin in 1983.
The tax on natural gas would be pegged to the Btu-equivalent of the

price of distillate oil so that the effective after-tax cost of gas is 50 cents
per million Btu below the price of distillate in 1983 and increases to the
equivalent of distillate in 1988.

The tax rebate would be In the form of a tax credit related to expendi-
tures made by an electric utility for qualified replacement investments
using coal or other non-oil/gas fuel.

Nuclear power
Nuclear power, along with coal and solar power, is viewed as an alternative

to dependence on costly and uncertain oil awd. gas Imports. The Administration
recognizes the benefits to be derived from the utilization of resources in plentiful
supply which in turn accelerates the process of moderating use of those In short
supply (oil and gas).
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Approximately 10 percent of tain'ted States electricity Is generated by the
operion of 63 nuclear plants. This reflects 3 percent of the total energy output.
That contribution will, with current planning, be significantly increased.

Tile benefits afforded by and recognized in favor of nuclear power genera-
tion are many. Coal does have economic, environmental, and health and safety
limitations. Therefore, the United States must continue on the nuclear power
alternative to .ffset a share of the Nation's energy deficit.

Light water reactors are a proven technology to produce needed electrical
power. There is an availability of fuel supply and an emphasis to Increase
supply.

Nuclear power reduces reliance on foreign oil Imports. Increased capacity
of U.S. uranium enrichment services will provide a market for U.S. resources
as well as encouraging other nations to suspend development of plutonium-based
technology and to examine alternative methods of meeting their future energy
needs.

In recognizing the incentives to nuclear powered electrical generation, the
proposed National Energy Plan was formulated to arrest an invisible crisis which
grows more acute and to prepare for the energy demands of the 198Ws. Toward
these goals, the Government's commitment to safety and waste management
will be Increased.

Encouragement of converter reactors and fuel cycles will focus on non-
proliferation and safety concerns. Initial environmental criteria for waste
repositories will be developed by 1978. Licensing of the first repository long-tern
storage of spent fuel will be completed in 1981 in environmentally safe areas
away from power plants.

Emphasis will be given to centrifuge technology in producing enriched uraniui
which Is more energy-efficient and has the potential for producing fuel at a
lower cost. The new U.S. enrichment plant will be a centrifuge plant.

With regard to other emerging energy technologies, I have a few observations
that may be useful to you, Mr. Chairman. Specifically, I will now discuss shale
oil, coal gasification, coal liquefaction, and geothermal energy.
Shale oil

Probably our most difficult energy problem will be to maintain an adequate
supply of liquid fuels. Shale oil offers an opportunity to augment our liquid fuel
supplies from domestic sources other than conventional petroleum resources.

As you know, Western oil shale deposits are immense, and they represent a
large potential supply of liquid fuels. The technical, environmental, and social-
problems to be solved before a domestic shale oil industry achieves substantial
production are challenging.

The technology is available for first generation commercial shale oil plants.
The major technical uncertainties are the engineering problems associated with
scale up to commercial size and the effectiveness of current environmental
pollution control technology on commercial operations. There is ample reason
to believe that these uncertainties may be resolved with ongoing research and
development efforts coupled with early operating experience gained from
commercial size modular plants.

Estimates of the cost of producing a pumpable feedstock shale oil vary from
about the world price of oil to as much as $25 a barrel depending on the method
of production and the assumptions one uses with regard to financing. The oil
produced may be pre-refined to a quality comparable with the best Arabian
crudes for an additional $1 to $4 a barrel. The wide range In estimates indicates
the uncertainty associated with scaling up the different technologies and the
differing grades of oil shale.

There is considerable concern about shale oil production because of environ-
mental Impacts associated with shale oil production. Shale country Is relatively
pristine, semi-arid and sparsely populated region where grazing cattle and
sheep is a major use of the land. The development and growth of an oil shale
industry will affect the land, water, air quality, and existing social patterns.

Several private firms have Indicated they can solve the problems associated
with shale oil production and they are willing to proceed. These Initial ventures
should provide valuable Information about the viability of the shale oil Industry.

The proposed National Energy Plan recognizes the high risks and costs in-
volved with shale oil development. Therefore, to encourage private shale ol
development, the Administration will permit shale oil to be sold at the world
price of oil.
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Coal gasification
One of the most environmentally acceptable methods of using coal as an

energy source is to convert it to a clean gaseous fuel. Essentially, three fuels can
be produced, low Btu gas, medium Btu gas, and high Btu gas.

There are no hard and fast rules to distinguish these gases for each other. The
following guidelines may be useful. Low Btu gas contains about 100 to 200 Btu
per cu ic foot and is produced by the partial oxidation of coal with air and steam.
Medium Btu gas contains about 300 to 500 Btu per cubic foot and is produced by
the partial oxidation of coal with oxygen and steam. The raw gases produced
are then cleaned and converted to pipeline quality ga.

Low Btu gas can be used as a feedstock for producing ammonia, alcohols, in
the direct reduction of ores and to generate electrical power. Medium Btu gas
le used as an industrial fuel and for electrical power generation. With minor
modification to burner nozzles, medium Btu gas can be used in many industrial
applications ushng natural gas. High Btu gas call be substituted for natural gas

* In all its uses for home and industry.
There is adequate coal gasification technology available today for first genera-

tion plants. The principal deterrent to increased use of coal gasification technol-
ogy is uncertainty. There is uncertainty about Federal pricing of natural gas,
uncertainty about levels of imports of oil and LNG, and uncertainty about appli-
cable environmental regulations.

Coal gasification processes can make available low Btu or high Btu gas that
would have a production cost of about $2.50 to $5.00 per million Rtu, respec-
tively. The actual selling price would depend mainly on the type of gas produced,
the degree of clean up required, the size of the gasification plant, and the load
factor. In all cases, the gas produced has a higher cost than the price of interstate
natural gas. Much of the coal-based synthetic gas is priced higher than imported
LNG or synthetic gas from imported naphtha.

The Administration and the Congress, can do much to encourage increased use
of coal gasification technology by removing the uncertainties mentioned earlier.

In general, we do not seek to subsidize coal gasification technologies. However.
it is important to pursue an aggressive research, development, and demonstration
program. To accomplish this, we are carrying out a program to demonstrate com.
mercial scale low-Btu technology.

High Btu gas from coal may be available as a substitute for declining natural
gas supplies. The Administration has supported generic loan guarantee authority
for the Energy Research and Development Administration. One of the potential
uses of this authority would be to help ensure that high Btu gas technology has
been commercially demonstrated and Is available. Decisions to utilize this au-
thority for this or any other purpose will be made on a caso-by-case basis.
Coal ULquefaction

Commercially acceptable coal liquefaction technologies are not as well de-
veloped as synthetic gas technologies. The Administration supports an active re-
search and development program including pilot plant demonstrations of coal
liquefaction technology. For example, in addition to an active research program,
we are supporting a 600-ton-per-day coal-to-oil pilot facility In Kentucky.

'At this time, we believe that it Is premature to proceed beyond the research
and development stage with regard to coal liquefaction technologies. The esti-
mated price for coal derived liquid fuels with current technologies is in the $20
to $30 per barrel range. Hopefully, the research and development program will
lower these costs.
GeotherrnoJ energy

Geothermal energy, the natural heat in the Earth's crust, has a large poten-
tial for direct thermal use and for generating electricity. Most of the identified
resources are located in the Western United States. While geothermal energy
occurs in several forms, only the hydrothermal form is used to a sigufleant ex-
tent. Dry geothermal steam from The Geysers in California provides more than
500 MWe of electrical power for northern California.

Hot water geothermal resources, some at temperature high enough to generate
electricity, and others at lower temperatures suitable for space heating are found
in the West. At present, several hundred buildings use geothermal heat. With
expected technological progress, hot water geothermal resources should begin to
make contributions to our energy supplies in the 1980's.
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Geopressurized geothermal resources located along the Gulf Coast contain
large quantities of hot water and dissolved methane. Not much is known about
the production potential of these resources. The Administration is pursuing a
research program to identify the production potential and to develop some idea
of the economics. At this time, commercial development of geopressurized zones
is premature.

To stimulate the development of geothermal resources, the Administration is
supporting legislation to extend the intangible drilling costs now available for oil
and gas to geothermal drilling. Enactment of this legislation would bring about
equality of treatment among activities which compete for capital.
Solar energy

The potential uses of solar energy cover a wide range of possible applications.
It can be the source for hot water, heating and cooling of individual buildings,
manufacturing process heat, direct electric generation by photocells and wind-
mills, and a variety of other mechanical and heat utilizing applications--all in
dispersed, on-site applications. Large scale centralized use of solar energy
is also possible, such as in the production of electric energy for utility system
distribution.

Of all solar energy applications, the supplying of domestic hot water appears to
be the most economically viable, followed in turn by space heating and cooling.
Even though solar hot water and space heating systems will save the owner mon.
ey in the long run, the high initial cost is a major obstacle to rapid commercializa-
tion. In this regard, various incentives are available which could overcome the
Initial cost barrier. Grants and tax Incentives are two direct means of effectively
lowering the initial cost. In response to expanding sales, initial costs will also

- diminish as industry experience and the economies of large scale production are
realized.

In recognition of these market forces, the proposed National Energy Act would
provide significant tax credits to encourage the homeowner to utilize solar energy.
Other forms of tax benefits are also proposed under the bill to similarly encourage
the industrial use of solar energy.

A new program to demonstrate the Federal Government's confidence In solar
technology has been proposed. Implementation of this program would more
rapidly expand the manufacturing base and achieve economies of scale. To do
this the President has proposed that up to $100 million worth of solar systems
be procured for installation in Federal buildings over the next 8 years. The
President also has proposed two other initiatives: (1) a joint Federal/State
consumer education and information program, and (2) a Joint Federal/State
program of standards development and certification.

In addition to these incentives, we will encourage State governments to pass
legislation exempting solar equipment from property taxes and to pass legislation
that protects access to solar radiation.

In summary, with respect to solar energy incentives, the President has pro-
posed a number of specific actions:

Residential tax credits.
Business tax credits.
Solar In Federal buildings program.
Federal grants to non-profit schools and hospitals (i.e., for conservation,

including solar energy systems).
Federal/State program on standards, certification, training, and infor-

mation gathering and dissemination.
In combination, we believe these incentives will constitute a powerful impetus

to the early use of solar energy for heating and cooling.
The analysis of commercialization incentives for other solar energy technolo-

gies is not nearly as complete as for solar heating and cooling applications. At
the present time, we have underway a variety of studies on centralized and dis-
persed golar electric generation, biomass, process heat and other solar applica-
tions. Based on the findings of these and other studies, a national plan for the
accelerated commfercialization of solar energy will be developed and forwarded to
the Congress for consideration, in accordance with the provisions of the Energy
Conservation and Production Act of 1976 (Public Law 94-385).

This presentation has attempted to cover the items requested by the Commit-
tee utaZ If any other information i required, FEA will be pleased to provide it.
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Senator GRAVEL. Our next witness is Prof. Barry Commoner, Wash-
ington University. It is a pleasure having you here.

STATEMENT OF PROF. BARRY COMMONER, WASHINGTON
UNIVERSITY

Mr. ComI3o.xiFR. I am glad for the last question. I think this is exactly
the issue that Congress conf fronts.

In my view, there is a basic fault with the entire national energy
plan, and that is it is based on a premise which, in my opinion, is fac-
tually incorrect. At least the disagreement that exists has not been
defended by the administration.

The basic fact is-and I will quote from Mr. Carter's speech to the
Nation-he said, "1Ve cannot substantially increase the domestic pro-
duction of oil." The entire structure of t-he plan is based on that premise.

Because of that assumption, the plan does not call for a large amount
of conservation as is publically believed; that is a minor part of the
plan.

The major changes in the plan are a huge increase in the production
of coal and of nuclear power; a shift of energy away from consumerl's
to industry; a shift in the use of energy away from direct heat to the
use of electricity; finally, a commitment to a nuclear future.

The plan includes the development of a breeder, be it not a plutonium
breeder.

What I am saving, if you look at. this entire--I was going to say
"House that Jack built." I guess that is the wrong name-if you look
at the entire construction of the plan, it begins at one point., that we
cannot, produce more domestic oil and gas than we are now reducingg.
In my opinion, that statement is factually incorrect, and let me go
ahead and demonstrate why I believe that to be the case.

There has been, in my opinion, only one detailed analysis of the ca-
pability of the United States to proJuce domestic oil and natural gas
and all of the subsequent analyses havie been based upon those data.
The analysis was the report called "1.S. Energy Outlook, Oil and
Gas Availability," published in 1973 by the National Petroleum Coul-
cil.

That is a 768-page document containing 1,000 tables and charts.
Senator PACKWOOD. What is that,?
Mr. Commo.,F.R The National Petroleum Council is appointed by

the Secretary of the Interior. It consists almost exclusively of execu-
tives of the American oil industry.

In other words, when people say, well, it is the oil industry that has
all the facts, what they mean is, the National Petroleum Council.

I want to submit to you that it is impossible to fudge a thousand
pages of tables and graphs. In other words, the data are there and we
have to recognize that, and let me very briefly go through with you
what that report found.

First, let me report about the methodology. The report analyzes the
geophysics of oil production, how you have to find, drill for it. and so
on, on the one side; and on the other side, it analyzes the cost of doing
all of that, including assumptions about the rate of return on invest-
ment.
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These two sets of data are combined so to speak in a computer, and
out of it comes numbers of the average price at which oil would have
to be sold in order to provide sufficient funds to find and produce a
given amount of oil.

What that tells you right away-this is the answer to Mr. Pack-
wood's question-the amount of oil that we can produce depends upon
how much we are willing to pay for it.

One of the things that disturbed me about Mr. O'kary's answer to
you-which he agreed with you-was that in his printed testimony,
lhe cites figures from the U.S. Geological Surve3 on how much oil
there is in the country. He cites only those figures that represent the
amount of oil that could be found at the current economic conditions.

If you look at, that same report, No. 725, you will find that ny fig-
ures disagree with his, because I looked at both parts of the report.
In the report, there is a chart showing how much oil can be found.
There is a horizontal line. Above the line, the amounts are what are
called economic, what can be found under current economic conditions.
Below the line is much more oil, that can be found under higher
prices. And I think it is unfair, unwise, and misleading for the Gov-
ernment to report only what is above the line because one of the ques-
tions that comes up fere is: Suppose we decide to change the price
situation I Could we have more oil?

The answer is yes, and the Government keeps saying no.
Let us go back to what NPC did. It is very revealing. The National

Petroleum Council organized its findings around four cases with some
subcases. Case 4 is lowest production and that represents a continu-
ation of the trend which developed in the United States beginning in
1955 for reduced drilling by the industry. I have previously said before
this body that the industry delihvrately cut back finding oil in the
United States in the mjid-1950's on the testimony of industry officials
themselves.

The-reason was that they found it mote profitable at that time to
go abroad, The profits were twice as high. They simply made the
usual business decision.

Case 4, then, is a continuation of the present decline in drilling for
oil and also assumes a relatively low finding rate.

Case 1 is at the other extreme. It means a high drilling and high
finding rate, and charts in my prepared testimony show how much oil
could be produced between 1970 and 1985 in the United States under
these various cases. The simple fact is that under case 4-and we will
use 1985 as the target year, because that is the target year for the na-
tional energy plan-case 4 predicts that 10.4 million barrels a day of oil
could be produced in the United States in 1985; that is, continuing the
downtrend.

Case 1 predicts 15.5 million barrels per day, a 50-percent larger
figure. -

For some strange reason, 10.4 is exactly the number that appears
in the national energy plan for 1985. If you look at. the tables at the
end of the plan book that was published by the White House you
will find the predicted production of domestic oil in the United States
in 198.5 is 10.4 million barrels per day.

So the administration has chosen case 4 of the National Petroleum
Council report. to predict oil production.
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On the second half of the methodology chart, in my prepared tes-
timony you see the other side of the computer program. What would
it. cost?

You notice that the price for case 4 production in 1985 would be
$5.20 a barrel. These are all computed in 1970 dollars, in order to
take care of inflation.

In case 1, it is $6.69. In other words, for a relatively small increase
in price we could raise the amount of domestic oil produced in the
United States by 50 percent. What is strange about the national energy
plan is that it proposes an even larger increase in the price of oil in
1985.

To put it very simply, the national energy plan adopts the low
production figures of case 4, and it adopts the high price of case 1.
I think that this is an astonishing thing for any Government agency
to propose.

The main point that I want to make is a very simple one. I know
of no scientific analysis which has contradicted the work reported by
the National Petroleum Council. In fact, you will find that all the
FEA reports are based on these data.

I would like to make a fundamental point: the basic factual pre-
sumption on which the entire energy plan is founded is, in my opinion,
incorrect , and, at the very least, involves a serious disagreement with
an unchallenged-and only detailed study-of this problem.

It seems to me that the administration at least has the obligation
to say why it disagrees with these other interpretations. I think the
administration has got to show where its numbers come from and why
they disagree with the extraordinarily detailed report of the National
Petroleum Council.

This is something that the Congress really ought to call upon the
administration to do.

I have one point I want to make on this, which I find very disturb-
ing. Last week I debated Mr. David Freeman, Dr. Schlesinger's dep-
uty, on these issues before the New York Bar Association, and I dis-
cussed the numbers published in back of the national energy plan. I
was astonished to discover that Mr. Freeman's defense was that the
numbers should not be taken seriously, that they do not have a sub-
stantive connection with the plan.

Now, I find that an extraordinary statement. I am accustomed to
taking the numbers in Government reports very seriously, at least to
find out if they are right or wrong.

It seems to me, again, there is an issue here that Congress needs to
look into. I am talking about the tables in the back of the national
form plan book, oni pages 95 and 96. Those tables tell us that of the
energy to be produced between now and 1985 or the demand for en-
ergy, the plan would use conservation to meet only 16 percent, whereas
nuclear power would be used to meet 23 percent of the demand,
and coal to meet 50 percent.

Mr. Carter claims that the corner of the plan is conservation, but the
facts indicate that the cornerstone has been mislaid. The plan's foun-
dation is really nuclear power and coal.

Again, there is really a crucial issue here for Congress.
The rest of what I want to say carries this argument somewhat

further. You ask how shall we use various energy resources.
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What I would like to do is run through, very briefly, the advan-
tages and disadvantages of using oil, natural gas, coal, nuclear power,
and solar as the resources for solving the energy crisis.

Let me preface that discussion by redefining the energy crisis. The
energy crisis stems from one single fact, and that is that we now base
nearly all of our energy use on nonrenewable resources. That is, they
are constantly being used up.

Mr. Long, I have to remark to you that sugar is a renewable re-
source. Sugar represents solar energy.

The market behavior of sugar and petroleum are going to be very
different, and the point I am making really is this. There is no way to
continue to produce oil and gas without the price rising, no way at all.
The law of diminishing returns tells us that.

If you have a limited amount of a resource, the first barrel you ex-
tract will always be the cheapest barrel. The moment you begin to use
oil, there is a drive toward rising costs and therefore rising prices,
and that is what the NPC analysis is all about.

Senator LoNG. If I could interrupt you for just one moment, I am
not quarreling with the things that you have said here. There is no
doubt about it that we have right here, in fossil fuels alone, enough
to take care of our needs for the next 500 years. I think between now
and then somebody else would show up with a good idea.

It. is all a matter of price, as you have been saying all along, as I
understand it, so I think that you are making a very significant
statement.

When one worries about the fact that we are running out of some-
thing, one is not really worrying about the right problem.

Mr. COMMONER. No, the problem is really economic.
Senator LoNG. The problem is paying for it. You can have all you

want, all you have to do is pay for it.
Mr. COMMONER. Right; but there is a limit.
I would like to make this point. The rate of increase in price prohibits

going on that way. The rate of increase in the price, the slope of the
curve, has devastating economic effects. Let me give you one.

The price of energy in the United States relative to the price of
all commodities, what economists call the real price of energy, is now
rising at a rate that is unprecedented in the history of the country.

During the rebuilding of the country after World War II the price
of oil was flat. An engineer could predict, if you wanted to build a
refinery or any factory, what the cost of fuel would be 5 and 10 years
from now so that you could readily compute the bottom line, the
expected profit.

One of the things that is holding the economy back today is the
uncertainty of industrial investments. One reason is that no one can
predict what the price of oil is going to be 5 years from now, because
It is rising so fast.

In other words, what I am saying here is that we cannot tolerate
continuing to use a nonrenewable resource because it involves a very
disruptive economic process, namely a constant and rapid rise in the
price.

This hurts industry, this hurts the consumer. As you know, it is
the driving force of inflation. Poor people use a much greater part
of their budget to buy energy than rich people, so it is a burden on
the poor.
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. In other words, I think the energy crisis is simply this: because we
-are relying on nonrenewable resources, we have become locked into a
devastating rapid rise in the price of energy. That is the problem which
has to be solved. I do not mean by bringing the price down, but by
stabilizing it.

There is only one way to do that; to shift over to renewable sources.
There are only two possible renewable sources. One is solar energy,
the other is nuclear power with the breeder. The big issue to be dis-
cussed in developing a national energy plan ought to be how are we
going to make that shift?

Ve i- briefly let me say that the various available fuels differ very
much in theii suitability as a transitional source of energy. I think
that we can readily shift to either nuclear power plus a breeder. or
solar in 50 years. The question is, which fuels should we use in that
period of time as we introduce the renewable resource?

The obvious thing to do is to use the fuels in the present balance in
which they are used, which means 75 percent oil and natural gas, about
20 percent coal and a trivial amount of nuclear.

Why do I say that? If you make a shift, we are going to have to
rebuild the energy-using system, while we are building a completely
new energy production system. I do not think the country's economy
could stand it. If you look at the energy plan figures, you will dis-
cover that huge capital costs are involved only in getting industry to
shift over to using coal.

There is another serious disruption. Take domestic use of oil and
natural gas, which, according to the plan, is to be cut back. More
electricity will be used. Why?

The reason is, that is all you can get out of nuclear power, and it is
the easiest thing to get out of coal.

What that means is the rebuilding. so to speak, of the energy using
system in domestic and commercial- buildings. A whole shift'in that
market. I think that it will be extremely disruptive, economically.

In other words, when you look at the alternative fuels, that we have
to make the transition 'in the next 50 years, the most sensible thing
for us to do is to continue to use fuel roughly in the way we are now,
mainly oil and gas. That depends entirely on whether there is going to
be enough to carry us through the transitional period as the conven-
tional fuels are phased out.

The figures that come from USGS-725 indicate if we are willing to
pay the price, we have got roughly 50 to 75 years' worth of oil. We
have even more of natural gas, and since these'fuels will be phased out
as we make the transition, I think that the prsent fossil fuels in the
United States are sufficient to carry us through a gradual period in
which they are phased out and renewable energy is brought in.

My own opinion is that the renewable source ought to be solar, not
nuclear-and, incidentally, it makes a difference, right now what you
choose. If you choose the nuclear route, then yes, you use coal very
heavily as a transitional fuel because the nuclear route means the total
electrification of the United States. That is what you can do with coal.

On the other hand, if you choose the solar route, you are much
better off continuing to use oil and natural gas while you are phasing
them out. , -
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Why I The immediate economically feasible applications of solar
energy are for direct heat, which is exactly what you can do with oil
and natural gas. In other words, you can simply slip in solar collectors
and methane from biogas or organic waste from arictlture. In fact,
you could produce methane and begin gradually feeding solar methane
into the pipelines as you cut down the use of natural gas.

It is already beginning in Texas where a-firm has begun to make
methane out of manure and is beginning to put it into the pipeline. Our
computations show that California is a favorable State. You can make
enough methane from organic wastes or solar energy to take care of
the total electric production in the State of California right now, and
you could probably do it at a cost that would compete very well with
liquid natural gas which they are planning to bring into California.

What I an saying is that it would be very important to decide
now which renewable source we are heading toward. If you choose
nuclear, then you do what the plan is doing, build up light-water
reactors and coal and cut down on the use of oil and natural gas. If
you were to choose solar, then you would keep the present balance
of energy , sources during the transition.

A table, included in any prepared testimony, indicates that the solar
technologies that, are available could over a 50-year period begin to
provide most of our needed energy. I think that the national energy
plan-well, to put it simply, it is misguided. It is founded on what
I regard to be .an absolutely false analysis of the availability of
domestic fuel, and most of its faults flow from that.

I hope tha1tt Congress will take a look at these physical facts that
are the foundation of the national energy plan because I think if
we go ahead the way we are, we are headed toward economic disaster.

I hope that Congress will help to avoid it.
Thank you.
Senator GRAVEL. I really want to commend you. That was a very

complex national issue, bringing it down to a simple denominator.
I hope your statement will be carried forth by the media in- that

regard.
There is one question I would have. When you first started off,

you came out in a reaction to Senator Packwood's question. In show-
ing your charts, you stated the Government is using, as its interpreta-
tion. case 1 pricing and its rojections for case 4 production.

Mr. Co-MOxER. Even higher than case 1 pricing
Senator GiVEL. What happens in this regard? Is this all eaten

up in the transfer process or, if these pricing were truly to realize
themselves, would it not translate itself into production by accident-

44 not by intent, but by accident?
Mr.- CoMONEr. R. That is a very interesting point. I am going to

attach to my statement an article that I published in the Washington
Post, on May 29 in whicli I attempted to answer the question, so to
speak, what is going on here?* Where is all the money going to go?

I cited in that article the opinion of Mr. Ashley that the rebate aspect
of the plan seems to be quite soft. The administration spokesmen speak
of flexibility. They may want to use that accumulated tax money in
some other way.

*See p. 87.
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In other words, if that is true, the answer to your question is quite
simple. What the plan envisages is charging the consumer a price
which would enable increased production of oil-but using the money
for something else.

What I think it is for-yesterday I noticed an interview with Mr.
Blumenthal that begins to spell it out. I think Mr. Carter is worried
about the need for capital for industrial investment. I have heard
figures of $80 billion a year in the 1980's accumulating from fuel
taxes. That is a lot of capital.

It may well be that that capital is going to be used to support
American industry and perhaps, for example, the nuclear industry.
General Electric came to-Mr. Schlesinger and said they wanted to get
out of making nuclear powerplants cause they had been losing
money. The only way they are going to stay in is with a subsidy, anN
it may well be that these accumulated funds are designed to give the
administration capital that it can use to shore up what it regards to be
the essential parts of our energy industry. In that case, weave come
back full cycle to Mr. Ford and Mr. Rockefeller's $100 billion bill.
You remember they proposed to take the $100 billion of tax money
and dole it out to nuc lear power, coal conversion to synthetic fuel, and
so on, and for all I know what we have got is exactly that same
picture.

In other words, the scenario that the NPC report speaks of, raising
the price so that you can get the funds needed to put back into pro-
ducing more oil, that scenario is not what the administration plans
to do.

Senator LONG. If I may interrupt you, you are describing the Nelson
Rockefeller plan. I think you mean, when you mention a $100 billion
tax bill, that this $100 billion is money that is going to be printed up
at the Federal Reserve.

Mr. COMMOYER. Extra budget.
Senator LONG. There is a difference.
Mr. COMmONER. That is even worse.
What I am suggesting is, in answer to your question, that we may

have in the national energy plan something that was designed to
accomplish, not so much an energy purpose, but an economic purpose;
namely, to collect taxes.

Senator GRAVEL. The only other question I would have. in dealing
with the market forces, in answer to Mr. O'Leary's question of need aid
what I would do. I responded that I have been on the record for a
number of years advocating this approach, going to a free market sys-
tem and putting a cap on it to guarantee the money is used for what
it is supposed to be used for. Of course, that being in the form of an
excess profits tax.

But this does have one inefficiency. or one weakness as I see it, and
that is the effort of solar energy, although we are just beginning to
spurt a little bit now with some of the companies going into solar
activities that I find most encouraging.

What would be your thoughts on the advocacy of more of a free
market approach as opposed to what I would term the paternalistic
approach in the press and the administration, the last two
administrations I



Mr. COMM ONER. I have done a fair amount of thinking about this.
I have discussed it in my prepared testimony in connection with de-
regulating the price of oil.I see no way of making a rational transfer
to renewable sources without what, I would call, social governance.

Society has to have something to say about what is produced and
how it is used. -

Let me explain that. Take solar energy.
There is a physical fact about solar energy that makes it solely

unsuitable for investment by very large companies. All the energy
companies are huge companies. They have billions of dollars of
capital. Conventional energy is very suitable investment for them,
for a physical reason. In all conventional energy production there is
what the economists call a big economy of scale; the bigger the opera-
tion, the more efficient it is, and that is why nuclear power plants cost
$2 billion, refineries cost $1 billion, and so on.

That means that only a company that has big amounts of money
can afford to build these big installations and has a competitive
advantage over a small company. There is no small nuclear company.

Solar energy is exactly the other way around. There is no economy
of scale in solar energy.

For example, if you wanted to have a lot of electricity from photo-
voltaic cells what you do is put a lot of little ones next to each other.

The efficiency of that array is exactly the same as the efficiency of
the little unit that you use to run a flashlight. So if you want to have
a big solar installation, you can build it, but it is really going to be
no more efficient than a small one.

That means that companies of all sizes can compete equally in
solar energy. I think this is perhaps the most important fact that we
have to learn about. Solar energy can be entered into by a big company,
if it wants to, and also by a man with five friends operating in the back
of his garage, building solar collectors.

That means the present huge concentration of capital invested
in energy production in the hands of a handful of very big companies
must spread out if we are to develop solar energy. I do not see that
there is any way out of that.

You cannot rely on very wealthy companies to go into solar energy
because they will lose the competitive advantage they would have over
million dollar corporations, or even smaller ones.

How that is to be accomplished by the free marketplace, I do not
know. I do not think that it will work. I am compelled to remark,
with respect to what Mr. Long said earlier, talking to Senator Bell.
mon, that I think that it would be unwise for us to rely on the free

41 marketplace, to rely on the oil companies to return the rising increase
from the price of oil to oil production.

Once that capital is in the hands of the oil companies they have
the right to invest it in mail order houses, if they want to. What you
suggested was making energy production the most profitable sector
of the economy.

Well, I think that would be disastrous, because energy is essential
for every single economic operation we have. It would put a tremendous
burden on the poor. It would make the entire economy dependent on
an exaggerated rate of profit.
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There is no way of doing that without disrupting the social struc-
ture of the country. I respectfully have to disagree.

Senator LoNo. Could I respond and ask you, you have made some
very profound statements here, and your statement deserves much
fuither study.

Let me askyou now, in what area do you have your letters? What are
your degrees Y

Mr. COMMONER. I was trained as a biologist and I have my Ph. D. in
biology from Harvard University. I have a number of honorary
degrees, including an LL.D., but they do not count.

Senator LonG. Do you have a degree in economics?
Mr. CoMmoN. I have no degree in economics. I have never taken

an economics course.
Senator LoNG. That explains why you are so eminently right in

some respects and in errors in others.
Mr. CoMMoNER. I am going to disagree with you, but go on.
Senator LONG. I was referring to the annual reports on the profit-

ability of the various industries. I will be glad to provide you with
a copy, just to show you what the situation is in the industry compared
with others.

We have changed the profitability of that industry, even under the
Government price control program; the profitability of that in-
dustry has been moved up a point.

Mr. COMMONER. The average rate of return for oil companies over
the last 25 years or so is about 12 percent as compared to 11 percent for
all manufacturers. I did not take a course in economics, but I know
some.

Senator Lo-G. Are you looking at the same chart I am looking at.?
Mr. COMMONER. I am talking about the postwar average, not the

notes of return as they happen to be just now, or very recently.
Senator LONG. This is what I am looking at. As of now, for the first

quarter of 1976, the latest data we have but I think later information
will confirm the same thing, the rate of return for all manufacturing
corporations was 13.3 percent.

If you get down to comparing the nearest thing to the petroleum
and coal products industry, the nondurable manufacturing corpora-
tions, the rate of return is 14.3 percent. Petroleum and petroleum
products are 14.7 percent.

Mr. CoMlONER. A 1-percent difference.
Senator LoNG. It is higher. For the major companies in the United

States, the 10 major companies, the rate of return is 17 percent. That
is equal to the profitability of anything else shown on the chart.

All I am contending is that if you want, capital to flow into an
industry, you have to make it more profitable than something else.
Otherwise, investment is not going to go there, and it will tend to
go where it is more profitable. I am not qusirelinig, doctor, with any-
thing that you said about-the desirability of going to solar energy.

T do not uarrel with your argument that solar energy would tend
to be something that major companies could not handle because it
tends to be decentralized. When it is each household unit producing
its own solar energy, I think that is good. From the economic point
of view, if it gets to the point where something can do the job better
than oil and gas, as far as I can see, have that capital shift to something
else.
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The free-flow capital theory in free economy is something we all
ought to understand and learn to live with. When there is a shortage
of something, the price ought to go up. I thought that you were testi-
fying to that very point; in the ginning.

Mr. COMMONER. What I said was that the price of producing a non-
renewable source will inevitably rise. If you want to use it-and I
think we should-as a transitional fuel, we have to meet that cost.

Where you and I differ is whether we should rely on the difference in
profitability between different sectors of the economy as a way to
regulate the flow of capital.

I think that is the long way around to deal with what I regard to
be an extremely socially important problem. I think that if there
were any-argument for nationalizing any industry it would be the
energy in dusty be-ause it has such enormous, pervasive effects on
the economy.

Let me give you an example that struck me this winter during the
gas shortage. You remember, the Texas interstate producers wanted an
extra dollar of profit. Otherwise, they were not going to put the gas
in the national pipeline; that was the free economy working.

I think if we went down there with a bunch of $1 bills in our hands,
of tax money, and said, here is your dollar, put that gas into the
pipeline, the country would have been saved money because the disrup-
tion of the economy of the States that were cut off, I think probably
cost us much more.

In nther words, what I am saying, this particular commodity is of
suci: ,'emendous importance in our economy as a whole that we cannot
afford disruptions, and we have to have, so-to speak, social governance
at least in this commodity. Otherwise, the rest of the economy will be
in deep trouble, and what I am saying is. the very Ilt sector of the
economy that I would want to leave to the whim of the market forces
is energy. But 'I think that what ware talking about now is a question
of political philosophy, not so much the nature of the national energy
plan.

Senator LoNG. You made a fine statement. It is extremely well taken
in the area where you have your letters.
- Mr. COMMONER. I have to remind you I have no degrees in geo-
physics In fact, my degrees are all in the study of single living cells
and nothing that I have described to you, and you agreed with,
derives from that knowledge either.

The other thing I want to remind you of, is that I am not a believer
in degrees. I have studied economics. I[ am quite happy to stick my neck
out because I think we all have to take that risk. Both of us.

Senator LONG. It seems to me that we should push as hard as we
can to develop solar energy. You are for that. and I agree with you.
I still think that unless we are going to find some technology, hat
we do not anticipate, we are going to need the same energy industry
that we have right now. if, for nothing else, than to provide us with
fuel to put in an automobile tank.

How would you drive your automobile with solar energy?
Mr. COMMONER. That is really quite easy. There is a bus in Provo,

Utah, now running on liquid hydrogen. Yo6u get liquid hydrogen very
easily from solar electricity by running the electricity through a sol-
tion that produces hydrogen and oxygen.
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Another thing is that you could be making methane out of bagasse
in Louisiana, and that methane can be easily converted to methyl
alcohol that you can use as a fuel.

Senator LoNo. If you can make it on a competitive basis-again,
you are talking about price-more power to you.

Mr. CommoNRw. It is gin to hove to happen. What I am saying is
that fhe price of fossil fuels and nuclear power is going up. The
price of solar devices is coming down. There will come a point where
the two curves cross. There is no way out of it.

What I am saying is that we have to prepare ourselves in the next
50 years for a series of those crossing points. Today, solar -collectors
and methane are feasible for many parts of the country. Photovoltaic
will. probably be feasible economically in 10 years. That is the way
it will go.

'There is no way out.. We go that route or the nuclear route. For
various reasons, I think that the nuclear route would be a disaster.

If we are going to have a national energy plan, that is what it
should be, an understanding that we have got to get someplace 50,
160, or 40 years from now and to take the steps now that will lead
in that direction.

Senator LoNG. I ain the impression from your statement that, you
feel that we should have a rapid increase in the production of oil
and gas in the short run.

Mr. COMMOINER. Yes; absolutely. You see, in the next 10 years we
have to have 30 percent more energy just to keep going. The way to
supply that is increasing the present pattern of fuel production, but
at the same time, we ought to be building solar devices to begin to
phase conventional fuels out.

In other words, it makes no sense to impose this artificial restriction
on what will happen in the next 10 years-that is, no more increase in
domestic oil or gas production.

You cannot allow this to go on forever, because the amounts of
these resources are limited and we have got to plan to replace the oil and
gas we rely on for our economy. I think the wrong thing to do is
undertake a series of drastic changes in the use system, as proposed in
the nat ional energy plan.

Senator LoNo. You are saying that it is in error to force us to go
so far in converting over to coal, just to reconvert again?

Mr. Co.-.N ONER . That is right, and nuclear power as well. What
that does is to force us in the direction of producing electricity, and
in turn thtat puts a bias into where we can go in the future, which
is in the direction of the system that can produce only electricity;
namely. nuclear power. -

There are hidden jokers in this thing. If I have a complaint about
what is happening in Congress, it is that the Congress has been
looking at the deuces instead of the jokers. You have been looking
at the small fragments of this problem, how much tax here, how much
there. But buried in the plan are some very serious changes in our
economy, our entire economy, that I think Congress has not looked
at adequately.

Senator LoNe. Thank you.
Senator GRAVEL. Senator Hansen?
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Senator HAN'SEN. Dr. Commoner, I was greatly impressed with your
statement and I must say that I think it makes a significant
contribution.

There is a real credibility gap in this country today and for reasons
that are perfectly obvious. It occurs to me that any number of witi-esses
could have said what you said about the potential for development of
oil and gas in this country and the relationship between price and
supply and it would have been discounted and discredited by the
press. You certainly speak for a different constituency. I think your
contributions have been particularly. valuable.

I am not certain what you are saying in response to a question or
observation made by Senator Long. I think I may put words into
your mouth as well as the Senator's when I try to recall or try to
express what I think Senator Long was saying. Would it not make
sense to make the energy industry far more profitable than it is
today I

I believe your response indicated that you would be fearful of that
approach, that the- Government, or the social consciousness should
be brought into play some way. Is that essentially what you are
saying?

Mr. COMMONER. Absolutely. Let me clear the air a little bit. I will
give you m own personal opinion.

Senator HANsEN. Just on that one point, it would be helpful.
Mr. COMMONER. The record shows that the ebb and flow of capital

does not follow what is socially needed in this country. For example-
I have written about this a good deal-the petrochemical industry
is very profitable, and, as a result, we are surrounded by unnecessary
chemicals, plastics, and so on, and I think there is a real social problem
there.

In other words, I am making a simple point that what is most
profitable is not necessarily best for the country. In many cases, it
is worse.

What I am saying also is that this particular commodity, energy,
of all of the commodities that we have is so essential for the well-
being of the rest of the economy that I think we cannot afford to
allow it to begoverned by anything except direct social interest. In
other--words, fam in favor of governmental regulation, control of
what energy is produced and how it is used.

I realize that this flies in the fact of the great taboo that we must
not criticize the private enterprise system. I am a critic of the private
enterprise system-in print. That may be a consequence of my not
studying economics, but I still think it is not written on golden
tablets anywhere that the free marketplace is the only way to live.

So that what I am saying is that you do not have to be an oil
company executive to disagree with the national energy plan. I think
that, in one sense, what the oil companies are saying is correct, that
if there is more money available to invest in it there can be more oil.
But I do not trust the oil companies to do what is socially useful with
all of that money they would collect.

I think that it is absolutely essential that there be social governance
of what is done with it, whether it is by subsidies or by regulations
that block excess profits.
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I have been speaking against Mr. Long's proposal that you just
let everything go and make it extremely profitable. I must say that
that would be a very bad thing to do.

Senator HANsEN.-Thank you very much, Dr. Commoner. Let me
follow on with two points.

What is most profitable is not necessarily best for the country. You
talked about the petrochemical industry. I do not argue with you.
I agree with you completely. I think that it ought to be noted th'
given the freedoms that we have in this country, we may want to and
indeed, do demand in the marketplace, a lot of plastics, a lot of
things that we should not have.

We also smoke tobacco and drink a little whisky on occasion. These
are not good for us, but we have found, by bitter experience, that
people are that way, they are just that way.

You speak of the desirability of government by direct social
interest for precisely the same interests that you have in mind because
this is an energy-in'tensive Nation. Jobs do depend on its availability
and, to a certain extent, on its cost as well.

I happen to be a rancher. For every 1 man-hour that is put on
in a ranch today, we burn 1.2 gallon of fuel of one kind or another.
I do not argue if somebody could come in and mold our brains before
we are born, we would want all the good things and avoid all the bad
things. We would certainly redirect priorities, but as long as we are
human, as long as we like to be bad, as long as we take pleasure in the
evils of society, whether it be tobacco or whisky or plastics, I guess
the marketplace, in my mind, does a pretty good job of responding.

If we want to change that around, that is something else, because
energy is so important. On that point that you and I agree. I do not
want to leave it up to the Government. We are looking at an energy
plan right now with which you find little merit. I find little merit with
it, and I do not know how we are going to have the social interest
identified and injected into the marketplace, except as the Government
and our politicians decide it should be.

I read what Peter Jay had to say in the Economist, I believe it
was. He had some misgivings about the future of England, because
given the kind of government that they have. While ours is not exactly
a mirror image of it, politicians can get out on the stump and say
what they will do for people. We do not often say what we are going
to do to them. I do not see how we are going to come around to telling
people what really ought to be good for them and what is in their social
interests except to let the marketplace say those things.

Mr. COMMONER. Let me give you a quick response.
In the first place, on the factual part, there has been a survey of

what people think of plastics. It turns out that most people would be
more happy to do away with plastics than anything else, yet we are
surrounded by plastics.

Do you know why? It is built into the economy of the petrochemical
industry.

For example, one reason why acrylic fiber rugs and adr.lic soda
bottles were produced was because it happens to be a byproduct of
making pohyethylene film. So the fact that people buy meat wrapped
in polyethylene ineans that wool is going to be driven off the market by
cheap'acrylic rugs. Nobody asked for it.
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My favorite example against the argument that industry only
produces what consumers want is socks. You go into a store now and
you cannot buy a sock that fits your foot. rs that what consumers
want ? I do not know any consumer that has feet that are so variable
in size that he has to have a sock that fits everybody. That is not a
consumer-motivated change. That is a change motivated by the profit-
ability of the industry.

I think, if you look at a number of things, you will see the same
sort of thing going on.

That is one point. On the fundamental point that you are raising,
I have to express a feeling-there is a way for the people of this
country to decide democratically what is socially useful and to see
to it that it is reflected in the workings of our economic system. In my
own experience, when people understand the facts-that is what is
missing very often-they begin to see what is best for themselves
and best for'society and l]arn how to match those things up.

The main problem with the debate on the energy plan is that the
facts have not come out: for example, that Government does not
believe its own facts, if Mr. Freeman is correct, that has not come out.

I think that once we get the facts out so that people understand them,
a lot of your worries about whether democracy works or not will be
relieved; I think it will work. I even have confidence in most politicians.
We may disagree there.

Senator HNsEN. I appreciate that on a very personal basis. Thank
you very much.

Senator GRA 'ET. Senator Long?
Senator Loxo. When I first read Adam Smith's writings back in

1938, I was not the least bit impressed with him. The inspirational
language I found in the manifesto of Marx and Engels just rang a bell
with me as a college student. It took me a long time to find out that the
idea. of the Government doing everything for us just does not work.

The more I see of it, the more I have become convinced that Mr.
Reagan was right when he said on television that Washington is not
the solution to this energy problem; Washingon is the problem.

This Nation proceeded on the theory that wb would do best to rely
on the pure economics of the world economy and on foreign oil for
our Nation's energy needs. We made a decision to let the Nation's
energy industry deteriorate so that it was not capable of supplying
all of our needs. Although the disaster that one could have predicted
occurred, we have yet to adopt policies that would bring about pro-
duction for our own needs. Our policies are temporized, rather than
being based on every sort of expediency possible.

I think the performance of Government, and its failure to make the
hard choices and to tell the Nation the difficult truth that energy is
going to have to cost us a lot more and that we have no choice but to
become self-sufficient in the national interest, indicates to me that the
Government is just not the answer to the problem. Politicians have
a difficult time doing something that is so unpopular, even though it is
necessary.

People do not want to pay anything more for gasoline at the pumps.
If you tell somebody he has to pay an extra 5 cents a gallon for gams,
you are lucky to get out of that conversation without an argument.
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There is a great need for the free enterprise system. I think it has
done ,, better job than any other system. You have shown us some-
thing that I was not aware of, that is, the potential of providing for
our needs in the short run now is far more than anyone predicted.

Senator GRAVEL. I would like to associate myself with those remarks.
[The prepared statement of Mr. Commoner follows. Oral testimony

continues on p. 112.]
STATEMENT OF BARRY COMMONER,* DIREO'ros, CENTER FOR THE BIOLOGY OF NATURAL

SYSTEMS

SUMMARY

The National Energy Plan has been proposed as a means of dealing with the
energy crisis by restricting demand through conservation. However, when the
role of energy auppliee in solving the energy crisis is examined, grave faults can
be discerned in the Plan. It Is evident from the Plan's apparent data base that
it in fact accomplishes relatively little energy conservation and that its largest
effect is to sharply increase the future use of coal and nuclear power and to
reduce the use of oil and natural gas. This approach is based on the Administra-
tion's claim that domestic oil and natural gas production cannot be increased
beyond their present levels. However, this conclusion is directly contradicted by
the most comprehensive study of future oil and natural gas production in the
U.S. This study, published by the National Petroleum Council in 1973 shows
that production of domestic oil and natural gas could readily be increased enough
to meet the increase in demand for energy between now and 1985 without the
Plan-mandated rise In coal and nuclear power production and without increasing
oil imports. According to the study, the higher costs required to accomplish this
increase could be met by price increases that are less than those mandated by
the Plan. Thus, the crucial assumption of the Plan, on which its entire strategy
for dealing with the energy crisis is based, appears to be unfounded in fact.

Since the energy crisis is basically due to our present dependence on nonre.
newable fuels It can only be solved by accomplishing a transition to a renewable
energy system--either solar energy or a nuclear/breeder system. The sharp
changes in the patterns of energy production and use proposed by the Plan would
Inevitably lead to dependence on the nuclear/breeder system-an eventuality
which is, In fact, provided for in the Plan. Apart from the serious biological,
economic and political hazards involved in a nuclear energy system, the changes
mandated by the Plan would involve very high capital costs and leave the national
energy system vulnerable to disruptions. On the other hand, if solar energy Is
chosen as the basis for a renewable energy system, then oil and natural gas are
very suitable transitional fuels which, according to the NPC analysis are avail-
able in sufficient amounts to support a transitional period of about 50 years,
without seriously disrupting the present energy patterns. Thus, the Natinal
Energy Plan would lead to short term effects that would be seriously disruptive
of the national economy and which would inevitably commit us to a nuclear,
rather than solar, future. An understanding of energy supplies which is more
accurate than that reflected in the Plan shows that existing oil and natural gas
resources, together with moderate use of coal could sustain a rational, gradual
transition to a renewable, solar energy system.

THE NATIONAL ENERGY PLAN

Considered in relation to the question of energy supply, the National Energy
Plan Is In my view profoundly and fatally faulted. To begin with, despite the
claim that the Plan Is basically a scheme to control energy demand rather than
supply, in fact the reverse is true. Although President Carter has claimed that

*This testimony was prepared with the assistance of Michele Prichard and Robert E.
Scott of the CBNS Staff.
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the "cornerstone" of the Plan is conservation, the data provided in support of the
Plau show that conservation would meet only 16 percent of the added demand
for energy between 1976 and 1985. This is less than the proportion of the
demand which, according to the Plan. Is to be met by nuclear power (23 percent)
and much less than 50 percent contribution of coal; the expected contribution
of solar energy is vanishingly small (1.0-1.6 percent). Thus the Plan's basic
strategy is to meet most of the new demand for energy not by reducing it but
by sharp increases in coal and nuclear power production, increases which repre-
sent a sharp shift irom recent trends.

The greatly increased role of these two sources of energy supply is predicated
on Mr. Carter's claim that "we can't substantially increase the domestic produc-
dtion of oil" and, indeed, according to the statistics provided in the National
Energy Plan published by the White House on April 23, 1977, domestic produc-
tion of the two chief present sources of energy-oil and natural gas-would
increase by less than one percent by 1985, under the Plan. The sharp increase
in coal and nuclear power production is designed to meet the projected increases
In total demand, while holding constant the level of oil imports and the
production of domestic oil and natural gas.

Thus the entire National Energy Plan is based on an assumption about
energy supply: that, in contrast to coal and nuclear power, domestic oil and
natural gas production cannot be increased. In my opinion this fundamental
precept, on which the entire strategy of the Plan is based, is, in fact, unfounded.

THE NPC ANALYSIS OF DOMESTIC PRODUCTION OF OIL AND NATURAL GAS

With regard to the anticipated production of domestic oil, the National Energy
Plan states:

"U.S. domestic oil production has been declining since 1970. New production
from Alaska, the deep Outer Continental Shelf, and new recovery methods should
reverse the decline, but will be unable to satisfy the projected growth in U.S.
demand. Other major additions to domestic oil supply are unlikely." [Italics
added.]

"Current domestic production [of oil] is 10 million barrels per day. With
rising prices the model [i.e. the mathematical projections on which the Plan Is
based] projects total U.S. production of around 11 million barrels per day in
1985, assuming a new contribution of about 3 million barrels a day from Alaskan
oil, Outer Continental Shelf development, and tertiary recovery."

This conclusion sharply conflicts with other analyses of the availability of
domestic oil, in particular the National Petroleum Council (NPC) report "U.S.
Energy Outlook; Oil and Gas Availability", published in 1973. (This report
appears to be the basis for subsequent analyses made by FEA.) This report is
a 768-page document containing nearly one thousand tables and charts. It is
by far the most detailed and complete analysis of the amounts of domestic oil
and natural gas that could be produced up to 1985, and the economic require-
ments necessary to achieve various rates of production.

The analytical methodology is described in figure 1, which is taken from the
NPC report. First, the anal3 sis considers the geophysical factors thatdetermine
the ultimate rate of nil production; the amount of new oil discovered (which is in
turn determined by the amount of exploratory drilling, multiplied by the "finding

4W rate", which is the amount of oil found per foot of drilling) and the effect of
secondary and tertiary recovery methods on production of oil from the known
reserves. Second, the analysis considers the expected costs of discovery, develop-
ment and production, the required fixed assets, and the desired rate of return on
the necessary investment, to determine the revenue required to finance various
rates of oil production. By combining the geophysical factors with the economic
requirements, the analysis arrives at an "average oil (or gas) price", at which
the output would need to be sold (at the wellhead) in order to achieve various
rates of oil production between 1971 and 1985. The analysis reflects the fact that
oil and natural gas are nonrenewable resources, so that as the limited deposits
are exploited, production becomes increasingly costly; unit production- costs gen-
erally rise exponentially with increasing production.

93-810-77- 6
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FIGURE. .- NIC economic methodology for estimating oil and gas supply
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From U.S. Energy Outlook: Oil and gas availability, p. 33.

The NPC analysis considers four basic cases, ranging from case I, which would
yield the highest rate of production, to case IV, which would yield the lowest.
Case IV represents a continuation, through 1985, of the falling rate of drilling
which characterized U.S. oil and gas production in the period 1955-70 (when
many companies preferred to shift their operations to more profitable, foreign oil
and gas fields). Case I represents a deliberate reversal of this trend, resulting in
a sharp Increase in the annual rate of oil and gas production. Case IV assumes a
relatively low finding rate and case I assumes a relatively high finding rate. The
other cases have intermediate characteristics.

The outcome of the NPC analysis is summarized in the report as follows:
"The industry has been In a phase of diminishing activity for several years.

With positive incentive and areas to explore, the petroleum Industry can reverse
its recent trend of declining drilling activity and begin expanding to rates
achieved in the post World War II decade. * * * In addition to increased
exploration activity, adequate Incentives could stimulate the oil industry to
expand its application of secondary and tertiary oil recovery processes. By 1985,
these additional recovery methods might account for about half of the oil pro-
duction from the lower 48 states."

The report also explains clearly what is meant by the term "incentive":
"The most effective economic incentive would be to allow prices to increase to

the level at which the Industry can attract and internally generate risk capital
needed to expand activity to its maximum capability."

Simply stated, then, the NPC report indicates the future rates of domestic oil
and natural gas production that could be achieved by establishing different levels
of increased price.

Table I summarizes the outcome of the analyses of the four basic cases of oil
production. If the downward trend in domestic oil industry activity were to
continue to 1985 (case IV), production would then amount to only 10.4 million
barrels per day (MMBD). However, if a high drilling rate were established and
the finding rate of new oil was high, then In 1985, 15.5 MMBD of oil could be
produced. (If the drilling rate were high and the finding rate low [case IA] pro-
duction would be 13.1 MMBD. The required "average prices" are also summarized
in table I. To produce only 10.4 MMBD in 1985 (case IV) the price (in 1970
dollars) would need to be $5.28 per barrel; to produce 15.5 M1BD in 1985 (case I)
the price would need to be $6.69 per barrel. Thus, to achieve a 49 percent increase
in oil production, the price would need to be Increased by 27 percent. To achieve
the high rate of production characteristic of case I, the average price of oil would
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need to be 110 percent higher than the 1970 price of $3.18 per barrel. Table II
shows that similar effects could be achieved in natural gas production: In case I,
1985 gas production would be 43 percent higher than the actual production in 1970
and more than double the amount produced under case IV, with the required price
being 13 percent higher than it would be in case IV, and 155 percent higher than
the 1970 price.

TABLE I.-SUMMARY OF WELLHEAD PRODUCTION AND PRICES FOR PETROLEUM LIQUIDS

lAs projected in U.S. Energy Outlook: Oil and Gas Availabilityl

Production I (millions of barrels per day) Crude oil price if(lollars per barrel)

Projected I Projected &

Case Case Case Case Case Case Case Case Case Case
Actual I IA II Ill IV Actual I IA II III IV

1970 ....... 11.1 --------------------------------------- 3.18 ...................................
1975 ....... 10.0 10.2 9.8 10.2 9.8 9.6 4.85 3.65 3.70 3.63 3.67 3.57
1980 ............... 13.6 12.1 12.9 11.6 8.9 ------- 4.90 5.16 4.7.1 4.95 4.39
1985 ............... 15.5 13.1 13.9 11.8 10.4 ------- 6.69 7.21 6.18 6.60 5.28

I Includes c€ude oil and natural gas liquids in the total United States.
2 Average "required price," projected at 15 percent return on net fixed assets, constant 1970 dollars, for the lower 48

States.
3 The cases are defined as follows:

Highest Lowest
Variable supply, I IA 11 III IVA supply IV

Finding rate ...... High ......... Low ......... High --------- Low ........ High --------- Low.
Drilling rate ...... High High Medium Medium Current Current

growth. growth. growth. growth. - downtrend, downtrend.
North Slope pro-

duction starts:
Oil .......... 1976.-------. 1976 ......... 1976 .------ 1976 . ....... 1981 --------- 1981.
Gas .......... 1978 --------- 1978 ......... 1978 ......... 1978 ......... 1983 --------- 1983.

TABLE II.-SUMMARY OF WELLHEAD PRODUCTION AND PRICES FOR TOTAL NATUAL GAS
(As projected in U.S. Energy Outlook: Oil and Gas Availabilityl

Production I Gas field prices I

(thousand cubic feet per year) (cents per million cubic feet)

.. Projected 9 Projected I

Case Case Case Case Case Case ;ase Case Case Case
Actual I IA II Ill IV Actual I IA II Ill IV

1970 ------- 22.3 --------------------------------------- 1 7.1 ------------------------------------
1975 ....... 19.2 23.7 22.8 23.6 22.0 21.8 28.2 26.7 28.5 26.2 27.9 26.6
1980 ............... 26.1 23.5 24.4 20.5 17.3 -------- 33.7 40.9 31.8 37.8 31.6
1985 -------------- 31.9 28.1 27.3 21.2 15.0 -------- 43.6 59.4 39.8 53.0 38.7

I Total United States.
I Average required price, projected at 15 percent return on net fixed assets, constant 1970 dollars, for the lower 48

States.
a The cases are defined as follows:

Highest Lowest
Variable supply, I IA II II IVA supply, IV

Finding rates..--- High_. -Low ......... High -........ Low ......... High .------- Low.
Dril ing rate ...... High High Medium Medium Current Current

growth. growth. growth. growth. downtrend. downtrend.
North Slope pro-

duction starts:
Oil .......... 1976 ......... 1976 ......... 1976 ......... 1976 ......... 1981 --------- 1981.
Gas .......... 1978 ......... 1978 ......... 1978 --------- 1978.-. .1983. . 1983.
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The NPC analysis shows that if the down-trend in drilling rate continued to
1985, annual production of oil, in that year, could be maintained at about the
same level as 1975 if the price were to increase by 50 percent over the expected
price in 1975.1 On the other hand, if the price were to Increase by about 85
percent, production In 1985 could be more than 50 percent greater than it was
in 1975. A similar situation exists with respect to the price and production of
natural gas. As noted in the National Energy plan, the total demand for energy
in 1985 is expected to increase by about the equivalent of 11.3 MMBD of oil
over the demand of 1970. From Tables I and 1I it is evident that domestic
production of oil and natural gas could, together, increase by an amount equival-
ent to 9.2 MMBD of oil between 1975 and 198.5 (under the conditions of case I).
Increased domestic production of oil and natural gas could meet about 80
percent of the new demand for energy; these domestic fuels presently- -meet
about 52 percent of the national energy demand.

Thus, contrary to President Carter's claim, increased production of domestic
oil and natural gas, together with a relatively small increase in coal production
could meet the 19S5 demand without any increase in oil imports or in nuclear
power production. In sum, the NPC analysis shows that the sharp increase in
coal and nuclear power production that is mandated by the National Energy
plan is unnecessary to achieve the chief aim of the plan-no further increase in
the amount of Imported oil. It shows that the United States has the physical
capability of increasing domestic oil and natural gas provided that the average
price of domestic oil were to increase by about 40 percent in 1985, relative to the
actual price of oil In 1975, with a comparable increase of about 55 percent in
the price of natural gas.

PRICE AND PRODUCTION LIMITS UNDER THE NATIONAL ENERGY PLAN

When the foregoing conclusions are compared with those which appear to be
the basis of the National Energy plan, a strange disparity emerges. The strategy
of the plan is to raise the price of domestic oil and natural gas to match the
world price of oil-an increase which would be well above that required, ac-
cording to the NPC analysis, to fund increased domestic oil and natural gas
production sufficient to accomplish the purposes of the plan. Yet the plan is
based on the assumption that domestic oil and natural gas production cannot
Increase. In effect, the plan adopts the low production figures of the NPC case
IV (the plan's figure for domestic oil production in 1985 is identical with that
of case IV) and the high price figures of the NPC case I without acknowledging
the increased production which that price can, according to the NPC analysis,
support. This disparity leads to two conclusions about the National Energy
P'an 1.

First, the crucial assumption on which the entire Plan is based-that domestic
production of oil and natural gas cannot be increased between now and 1985--
sharply conflicts with the most comprehensive analysis of the problem; i.e.,
that made by the NPC.

Second, the price pattern which the Administration envisions, coupled with
the NPC conclusions regarding the physical production capabilities for domestic
oil and natural gas, show that it would be possible to meet the expected energy
demand in 1985 without the sharp increase in coal and nuclear power production
that the Plan calls for.

In my view, these conclusions raise very serious questions about the data on
energy supply and demand which are reported on pages 95 and 96 of the
National Energy Plan. According to these tables, only a one percent increase in
the production of domestic oil and natural gas is possible between now and 1985,
but the factual basis for these data is given nowhere in any of the Plan docu-
mentation. Even more disturbing is that in a recent discussion before the New
York Bar Association, in which differing views of the energy crisis were pre-
sented by Mr. David Freeman, of the White House energy staff, and myself,
Mr. Freeman asserted that one should ignore the numerical tables in the Na-
tional Energy Plan because they bear no substantive relation to the design of
the Plan itself. This astonishing statement raises very grave questions about
the entire factual basis of the entire Plan and may explain the serious dispari.
ties between what the Plan proposes, in its prose, to accomplish and what--on
the basis of the actual data-it would accomplish. (See the attached articles

I As shown in table I, the actual price of oil in 1975 was about 30 percent higher than
the price predicted when the NPC report was prepared in 1971.
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from the May 29, 1977 issue of The Washington Post and the report published
by the National League of Cities, which describe these disparities.)

Congress is presently making a series of changes in the elaborate economic
provisions of the National Energy Plan that are designed to govern energy
demand, apparently accepting the Plan's underlying assumptions about energy
supply. Since the Plan's provisions for restraining demand, and for massively
increasing coal and nuclear power production rest on its assumption regarding
the supply of domestic oil and natural gas, Congress is in danger of altering
only the more superficial, dependent parts of the Plan, without knowing whether
the factual basis of the Plan is valid.

THE HOLES OF VARIOUS ENERGY SOURCES IN NATIONAL ENERGY POLICY

In order to develop an approach that would enable the Congress to develop a
comprehensive national energy program that could provide a more rational
means of solving the energy crisis we need to examine the possible roles of
various sources of energy.

To begin with we need to recognize that the energy crisis stems from the fact
that all of our present major energy sources-oil, natural gas, coal and
uranium-are nonrenewable. As these resources are depleted, further production
becomes increasingly costly; as one barrel of oil is extracted from the ground,
the next one becomes more difficult to produce, and costs rise exponentially with
continued production.

All of the serious difficulties associated with the energy crisis stem from this
one basic fact. Energy conservation can temporarily alleviate the intensity of
the crisis but It cannot solve it. That requires a shift to renewable energy, a
transition which will take time-of the order of 50 years or so. The Immediate
question then, is to determine which of the existing sources of energy can effec-
tively sustain us during this transition. And, as shown below, this also requires
that we determine, in advance, what renewable source we expect to sustain
us in the future.

'The plan itself recognizes the need to shift to a renewable source of energy,
although it does not overtly propose how this transition is to occur. The plan is
apparently designed, at least on the surface, only as a temporary measure, to gain
tine by reducing demand and reliance on Imported oil, in order to facilitate a
later transition to a renewable source. And, as already indicated, the adminis-
tration, plans to rely on coal and uranium used by light water reactors as the
chief transition fuels. In gei.eral, then, In evaluating the plan we need to exam-
ine the efficacy of these fuels, in comparison with alternative ones, as the
sources of energy in a transitional period between the present, and the time at
which the national energy budget can become largely supplied by renewable
energy.

It is useful, at this point, to consider what features are desirable in a transi-
tional fuel. These may be summarized as follows:

(1) The fuel should be physically pr(iuceable at an economically feasible
price in an amount sufficient to carry us through the transition period.

(2) Since. the new renewable energy system will itself need to be created dur-
ing the transition period, and will require very heavy capital expenditures (which
is expected to be in short supply), the production and use of the transitional fuel
should demand minimal capital expenditures.

(3) One of the most serious har&ards of the energy crisis is that it introduces
disruptions in energy supply whih are likely to have serious economic conse-
quences (as occurred, for example, during last winter's natural gas shortage in
certain states). Tile production and use of a transitional fuel should minimize
rather than contribute to such disruptions.

(4) A transitional fuel should minimize the environmental impact of energy
production.

(5) A transitional fuel should be compatible with the pattern of energy use
characteristic of the renewable source that ultimately supports the national
energy system.

The domestic fuels which need to be examined against these criteria in order
to evaluate their relative effectiveness in the transition to a renewable energy
system are oil, natural gas, coal and uranium.

1. Avalability.-The NPC analysis shows that domestic oil and natural gas are
feasible fuels for at least the initial phase of a transitional period, up to 1985.
To my knowledge, no similar analysis has been made for longer periods of time.
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However, it Is known, from the most rc-,ent survey of the U.S. Geological Survey
that the remaining domestic oil which could be produced---albelt at the increased
costs required for tertiary recovery and for deeper wells-is between 276 and
440 billion barrels. This is enough to meet the entire present demand for oil
(about 6.5 billion barrels per year) for between 42 and 68 years, or the present
demand for domestic oil (about 3.5 billion barrels) for between 78 and 126 years.
We have no estimates of ho, rapidly the price of oil would need to increase in
the post-198 period to fund the continued exploitation of -this resource. However,
from the NPC data it would appear that for the most active rate of production
(ease 1), the real price of oil (i.e., eliminating the effect of general Inflation)
increases at about 5 percent per year, which until actual analyses are made
might be expected as indicative of future trends. In any case, it is the purpose of
the transition to replace the transitional fuel with a renewable one. which will
gradually reduce the total amount of transitional fuel needed each year, and
thus counteract the inevitable rise in its price.

Until and unless the Administration is able to show that the NPC computations
are Incorrect, and that the U.S.G.S. report grossly overestimates the actual physi-
cal reserves of domestic oil, this source must be regarded as qualifying as a
transitional fuel.

Parallel considerations lead to the same conclusion regarding natural gas. In
fact, recent evidence suggests that the total reserves of natural gas are even
larger than the U.S.G.S. estimate (890-1,290 trillion cubic feet, or enough to meet
present demand for about 46-65 years), based on its availability from geopres-
surized sources. With respect to availability, then, we can regard oil, natural gas.
and coal (reserves are generally acknowledged to represent a several hundred
year supply) as suitable transitional fuels, on the expectation that the transition
would probably require a period of the order of 50 years. Uranium must be ex-
cluded as an alternative unless the breeder is introduced, for according to a
recent ERDA report the domestic supplies would serve the expected demand
from light water reactors for a period of only 20-25 years.

2. Capital requirement..-Table III lists the capital required to produce energy
from various sources. Although the capital requirements for producing oil (and
natural gas) will of course increase as the source is exploited, it is nevertheless
certain to remain considerably smaller than the capital requirements for produc-
ing the same amount of energy from coal. If coal Is used to produce synthetic
gas or oil, the capital requirements rise by a factor of ten compared to the direct
use of coal. If coal is used to produce electricity (its most suitable use) then the
capital requirements become exceedingly high. As to nuclear power, its capital
requirements are, of course, the largest among all means of producing energy.

TABLE III.-Capital productivity of alternative energy sourccs_
[Btu's per year per dollar of capital invested]

Crude oil production ':
1974 (actual) ---------------------------------------- 16, s0, 000
1988 (projected) -------------------------------------- 4,480,000

Coal (strip mined) --------------------------------------- 2,000,000
Shale oil production ----------------------------------------- 420, 000
Synthetic fuel from coal (liquid) ------------------------------- 254, 000
Coal gasification' ------------------------------------------ 160,000
Coal-fired electricity generation ($800 per kilowatt)' --------------- 28,683
Nuclear electricity generation ($1,000 per kilowatt) ' ------- 22, 423

'The capital productivity of oil production was derived from Information In Oil: P gs"-
ble Levels of Future Production. Final Task Force Report, Project Independence, FEA
(Washington, D.C., November 1974), pp. IV-2 and 1V-21.

2The capital investment required to produce 1 ton of coal was obtained from U.S.
Energy Outlook: Coal Availability (Washington, D.C.: National Petroleum Council, 1973),
p.38.

P The capital investment required to produce different synthetic fuels was obta Inend from
the Project Independence Task Force Report on Synthetic Fuels From Coal. p. .55. and
also the Task Force Report on Oil Shale, p. 65. PEA, U.S. Department of the Interior,
Washington, D.C. : U.S. Government Printing Office, November 1974.

'The estimates for coal-fired and nuclear powerplants are for base load power genera-
tion, operating at 75 percent of capacity for I year.

Thus from capital considerations it is evident that domestic oil and natural
gas are by far the most suitable transitional fuels.

3. Minimizing dlsruption8.-The 1973 oil embargo and the natural gas shortage
last winter are reminders of the serious economic consequences caused by
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energy supply disruptions. Because energy Is essential to all production proc-
esses, it must be continuously available if serious economic difficulties are to be
avoided. For this very simple, yet basic reason, the transitional fuel, its pattern
of distribution, and its pattern of use, must be capable of sustaining, without
disruption, a gradual shift in which the nonrenewable transitional energy source
is progressively replaced by a renewable source.

The major way to avoid economic and distribution disruptions is to minimize
the-number and degree of changes In the nation's energy-using system during
the transitional period. Consider, for example, the problems created by the plan-
mandated shift from industrial use of oil and natural gas to coal. This shift re-
quires not only that industries design, build and install new energy-using, ys-
tems, but also that the timing of the new energy-distributing patterns (increased
coal production and reductions in oil and natural gas) be closely synchronized
with the rising demand. Any failure in the precise timing of these processes
will disrupt the essential flow of energy to the production system, leading to
Oant-shutdowns, unemployment and the ensuing economic difficulties. It should

evident, then, that in the transitional period, disruptions can best be avoided
by minimizing changes in the relations between specific fuels, their distribution
and specific energy-using processes.

One of the most serious faults of the National Energy plan is that it calls for
drastic shifts in the energy use-pattern, which indui major changes in the
present balance between industrial and consumer use of energy; between the use
of energy for direct heat and electricity; and In the relative availability of
oil/natural gas and electricity in the residential and commercial sector. Thus,
whereas the present energy budget assigns equal fractions (37 percent) to indus-
try and to consumers (the residential and commercial sector), the plan would
assign 68 percent of the energy increment between now and 1985 to industry and
only 20 percent to consumers. While in 1976, 46 percent of the energy budget
was used for direct heat and 28 percent as electricity, according to the plan, of
the energy added in 1976-85, 53 percent would be assigned to production of elec-
tricity and only 36 percent to direct heat. This shift would have a large and
serious effect in the residential/commercial sector. Unless oil and natural
gas supplies were carefully geared to demand, heating systems that use these
fuels would need to be replaced by electric ones, at considerable cost and at
much lower fuel-efficiencies. At the same time the Plan requires that industrial
users of oil and natural gas convert to coal at an estimated cost of about $45
billion. These shifts, and the resultant risk of disruptions could be avoided If
oil and natural gas rather than coal and nuclear power- (as the plan mandates)
were used as transitional fuels. It is noteworthy too, that the one change in en-
ergy use-patternM that would improve efficiency-the development of electrified
mass transit and railroad systems-.-is totally absent from the plan.

4. Environmental impact.-It-is-widely recognized that the environmental im-
pact of different energy sources increases in the order: conservation and solar
energy; natural gas; oil; coal and nuclear power. Of the energy demand added
In the period 1976-85, the plan would rely on conservation to mcet 16 percent of
demand, and on solar energy for about 1 percent, on coal for 50 percent, on
nuclear power for 27 percent, on oil for 7 percent. The plan's displacement of oil
and natural gas by coal and nuclear power would make the maintenance of en-
vironmental quality much more difficult than it Is at present. Rather than em-
phasizing those energy sources that are most benign in their effect on the environ-
ment, conservation and solar energy, the plan promotes those sources, coal and
nuclear power, that are most harmful.

5. Relation to renewable energy ource8.-If the purpose of w-transitional en-
ergy source is to enable us to phase out the use of present nonrenewable fuels.
and replace them with long-term renewable sources of energy, then clearly the
transitional fuel should be compatible with the pattern of energy use that will be
determined by the ultimate renewable source. In practical terms, we must choose
between a future renewable energy system based on either solar energy, or
breeder-based nuclear power.

These two energy sources imply very different relations to the energy-using
patterns of the energy system. For example, a nuclear power system produces
energy in only one useable form, electricity, and is inappropriate for most tasks
requiring direct heat. In contrast, solar energy Is applicable as direct heat, by
means of a Solar collector or by the production of methane from sewage, garbage
and other organic wastes. These process' are now technologically and econ-
omically feasible in many parts of the country. Clearly, If the nuclear power/
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breeder becomes the basis of a long term, renewable energy system, sources--
such as coal and light-water reactors-which foster the development and use of
electricity rather than direct heat are suitable as transitional fuels. On the other
hand, if solar energy is to become the long-term renewable source, transitional
fuels that can be used for direct heat-such as oil and natural gas-are the most
appropriate.

As already noted, the Plan heavily favors coal and nuclear power over oil and
natural gas, and in this sense structures the transitional period toward the ulti-
mate choice of nuclear power, rather than solar energy. Unfortunately, this bias
does not appear fortuitous, for the Plan in fact states that the Administration
proposes to develop a breeder as the "next generation of nuclear power". Con-
trary to popular impression, President Carter has not opposed the breeder con-
cept itself, but only the plutonium-breeder, proposing in the Plan to reduce fund-
ing for that type of breeder and "* * * to redirect it toward evaluation of alter-
native breeders * * *", apparently referring to a thorium-based breeder. It would
seem, then, that the Plan is Intended to establish breeder-supported nuclear
power as the ultimate, renewable source of energy. The Plan's heavy emphasis
on coal and light-water nuclear reactors, over the use of oil and natural gas,
favors this direction over the alternative choice of solar energy as a renewable
energy source.

THE ALTERNATIVES FOR A RENEWABLE ENERGY SYSTEM

1. Nuolear power.-As indicated in the previous section, the success of im-
mediate plans for developing a transitional energy source will depend a great
deal on what is chosen as the ultimate, renewable energy source. Only two en-
ergy sources are in being which could possibly serve this purpose. One is solar
energy which is, of course, essentially infinitely renewable. The other is breeder-
supported nuclear power which could probably be sustained by available nat-
ural fuels for a period of 1,000-2,000 years. Thus, the question before us is to
decide which of the available sources of energy, either nucleAr power or solar
energy, can best relieve, or solve the energy crisis.

While the Administration proposes to speed up the licensing and construction
of nuclear power plants, it has failed to address the chief factor which has
resulted in the recent decline in new orders for nuclear power plants: the
massive, and rapidly rising demand for capital for construction of such plants.
As a result, it is now evident that nuclear powe~l has failed to live up to its
promised advantage as an energy source-that it could produce cheap electric
power.- The basic reason for the rapidly rising capital cost of nuclear power
plants (which has been increasing three times faster than-the cost of a com-
parable coal-fired plant) is the need to make unexpected design and construc-
tion changes as newly discovered environmental and safety problems arise. It
is unlikely that this generic problem will be remedied without sacrificing en-
vironmental quality or safety-an expedient which the Administration has
pledged to avoid. There Is no evidence that this problem can be resolved in the
near future, because of the environmental and safety problems associated with
the reprocessing of spent fuel, and the disposal of high-level waste that are yet
to be solved. If and when these problems are solved, It will undoubtedly occur
through further capital and operational costs, adding to the industry's already
heavy economic burden.

It should be noted that the two major U.S. suppliers of nuclear powerplants,
General Electric and Westinghouse have found this enterprise unprofitable
in recent years, and that General Electric has already indicated an interest in
abandoning the field if it does not soon become profitable. It is likely, therefore,
that the further expansion of light-water reactors mandated by the National

--En ergy plan will not take place without direct government subsidies to the
plant manufacturers, the utilities, or both. Thus the already considerable in-
vestment of public funds in nuclear power would need to be substantially in-
creased if the plan's proposed expansion of nuclear power production is carried
out.

According to the most recent ERDA analysis, the present nuclear power sys-
tem is likely to run out of its fuel, uranium, around 2010--2020. Since uranium,
like all nonrenewable fuels, will escalate in price as supplies are diminished,
the conventional nuclear power system will begin to replicate the present pat-
tern of spiraling energy costs (beyond those costs already incurred through
safety controls). Unless plutonium reprocessing, and a breeder is introduced, the
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country will again be confronted, in the near future, with an energy crisis-this
time stemming from limited uranium supplies, rather than limited oil and natural
gas supplies. Thus, on these grounds alone, the present nuclear power system is a
poor candidate for alleviating or solving the energy crisis in a long-term way.
Only If it is a prelude to the introduction of some form of nuclear breeder, which,
as already indicated, the Administration seems to be planning, will conventional
nuclear power serve as a long-term renewable energy source.

2;-Solar energy.-There has been a good deal of misunderstanding about the
feasibility of solar energy both in the',near-term and as the basis of a long-term
system of renewable energy. Recent studies by CBNS for the area of St. Louis,
and an ERDA sponsored Mitre Corporation study for a number of diverse geo-
graphic regions have demonstrated that solar collectors, used in conjunction
with conventional electric space heat to about 50 percent of the overall heat
requirements, are already economically advantageous in many parts of the
country. Another solar technology, now technically feasible, and in some cases
economically advantageous, is methane production from sewage, garbage and
other organic wastes. Methods of producing electricity from solar energy-directly
by means of photocolatalic cells, or indirectly by windmills or thermal difference
in the oceans-are also technically feasible, but not yet economical. The key factor
in understanding the potential of solar energy is that as the price of conventional
fuels, particularly electricity, continues to rise, coupled with the more efficient pro-
duction of solar devices, solar energy-including the generation of electricity-is
certain to become the most economical source of energy. The most detailed
projection, made by the Report of Solar Subpanel IX (prepared for the 1973
report, The Nation's Energy Future), predicts that photovoltaic power systems
of 100-megawatt capacity would be economical for use In towns and power net-
works by 1990.

The economic requiremefits for applying these potential solar sources to the
national energy budget are varied. As shown in the attached document (published
in American Banker, Dec. 7, 1976) the massive application of solar collectors for
space heat, hot water and (shortly) air-conditioning (all representing about
25-30 percent of the total national energy budget) require only the establishment
of local "energy banks" to provide the necessary financing. This could be acceler-
ated by establishing a system of Federal loan guarantees and equipment per-
formance standards to support the local programs. With such strong Federal
initiative behind local programs, solar collectors could be immediately introduced
in the central latitudes of the country, and eventually In most of it, with con-
siderable economic advantages to householders and commercial operators.

The essential financial requirement for the immediate application of methane-
production technology Is the allocation of public-works funds for the reconstruc-
tion of appropriate municipal solid- waste, garbage- and sewage-handling sy. tens.
The necessary technology is well-developed, and when applied to municipal waste-
handling systems, is certain to be economically advantageous-aside from the
important job-creating features of such a program. As such systems are expanded
to Include organic wastes from feedlots and other agricultural sources, canning
factories, and lumbering operations, It will become technically and economically
feasible to incorporate them Into the national natural-gas pipeline system.

For the remaining solar energy technologies, rapid development efforts are
4r required to reduce production costs. If the present ERDA budget were largely

devoted to solar energy research and development-instead of nuclear power-
most of these applications would become economically competitive in about a
decade.

The extent to which solar energy sources could contribute to the national
energy budget in the immediate future is estimated in Table IV. This shows that
solar collectors and methane production, which are Immediately available could
supply the equivalent of about 15 MMBD of oil by 2020, and all of the technologies
together could provide about 35 MMBD. Although these figures are rather con-
servative, they would represent 85 percent to 70 percent of the total demand for
energy in that year, depending on how that demand is estimated. In this period
of time solar technologies could produce not only electricity but also liquid fuels
for transportation by chemical conversion of methane or of hydrogen produced by
electrolysis of water, using solar-generated electricity. However approximate,
these estimates support the belief that with sufficient effort the national energy
budget could be largely based on solar' energy following a 50-year transitional
period.
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TABLE IV.-STIMATED SOLAR ENERGY SUPPLIED IN 1985, 2000 AND 20201

[Quadrillion Btu's (quads) 21

Year
Source - 1985 2000 2020

Biomass............ ------------------------------ 2 5 itSolar heating, residential and commercial --------------------------- 3 9 18Solar heating, industrial ------------------------------------------- 0 0 4
Solar electricity ....................................-.............. 0 1 11Wind ------------------------------------------------------------ 6 15 26

Total ---------------------------------------------------- 11 30 70

I The estimate for potential use of wind energy is extrapolated from a recent study by Lockheed (Solar Energy Intelligence
Reort, 1976), which estimates that wind could contribute as much as 12 quads by 1995. All other estimates are from
Solr Energy in America's Future: A Preliminary Assessment prepared by Stanford Research Institute for the EnergyResearch and Development Administration (January 1977). Their solar emphasis scenario for maximum development
of this resource Is presented in this table.

1 1 quadrillion Btu's is approximately equal to X million barrels of oil per day for yr., The Stanford and Lockheed studies did not estimate the potential for producing electriity from ocean thermal electricconversion (OTEC) plants. These are ailsoa major potential source of solar energy.

THE TRANSITION TO A RENEWABLE ENERGY SYSTEM

From these considerations it Is evident that the solution to the energy-crisis,
which requires a transition from nonrenewable to renewable energy sources, can
follow only one of two routes: to a nuclear/breeder system or a solar energy
system. Apart from their more obvious differences-that compared with solar
energy, nuclear power involves very considerable environmental risks; domestic
and international political problems; huge financial investments, leading to con-
centrated- control; the necessity of military protection of installations-these
alternative renewable sources present very different transitional problems. If-
as seems inherent ir-the National Energy plan-the transitional phase is directed
toward nuclear/breeder renewable energy systems, profound changes in the
existing structure of the energy-use system will be required. Energy-using instal-
lations based on direct heat are now supplied by oil and natural gas. These would
need to be replaced by electrically operated devices (which In many instances
will operate at a reduced efficiency), and additional power grids would need
to be constructed to replace existing pipeline distribution systems. Since a cor-
plex, nuclear system could not possibly be built rapidly enough to achieve the
(lesired reduction in the use of oil and natural gas, coal production would need
to be intensified In the interim, (as the Plan calls for.) All of these efforts would
involve extremely high demands for capital relative to the expected output of
energy, and would aggravate the expected shortage of capital for industrial
investment.

In contrast, solar energy would require very little change in the present struc-
ture of the system of energy use. Immediately, and over a period of the next
decade, solar collectors and methane production could be used to meet the demand
for direct heat (for space heat and hot water), thus reducing the demand for
oil and natural gas that now largely satisfies these tasks. As this initial tran-
sition Is completed, solar-powered electricity would begin to become economical,
thus phasing out the present sources of electric power-coal-, oil-fired, and
nuclear power plants. Apart from the development and production of solar
devices, the only new capital investments would be those for converting land
transportation. as completely as possible, to electric power (which is, thermo-
dynamically, the most efficient energy source for transportation) : for producing
liquid fuel from hydrogen for air transport (the use of which could be restricted
to relatively long distance travel, as a national high-speed electified railroad
system is built :-and for developing fuel cells to enablepower production from
stored hydrogen during periods of darkness. There would b6 relatively little need
for new power grids, since most solar electricity installations would be decen-
tralized, operating only at the place of use. Existing power lines would be used
only to supply power when local generation Is inadequate, or to receive power
from local sources when they provide power in excess of local energy needs.
. If most of such a transition to a solar system could be achieved in, let us
say a period of 50 years-a reasonable estimate on both technological and
economic grounds-we could rely on-the present pattern of energy production
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during the transitional period (i.e., with oil and natural gas providing about
75 percent of the energy budget, coal about 20 percent, and a marginal con-
tribution from nuclear power, probably requiring no new plants beyond those
now constructed.) As the appropriate form of solar energy becomes available,
beginning immediately with the replacement of oil and natural gas for direct
heat by solar collectors and methane, the use of each of these conventional fuels
could be gradually reduced. Even if we allowed for a small average annual
growth rate in energy demand over the next 50-year period, it seems evident
that existing nonrenewable supplies of fuel would be sufficient to tide us over
without resorting to increased reliance on coal or nuclear power. As already
explained, light water reactors would exhaust present fuel supplies about half-
way through the transitional period, so that solar-electric installations would
be used preferentially, at first, to replace nuclear power. Where that is impossi-
ble, electric power would be produced transitionally from coal, since there is
no supply problem, provided this fuel is used in its present proportion (20
percent) In the national energy budget.

While this discussion has concentrated on the technical feasibility of a ra-
tional transition to a renewable, solar energy system, we should not lose sight
of the political problems that are involved. Among them perhaps the most
crucial relates to the role of the oil companies.

The oil industry has responded to the National Energy plan by calling for
deregulation of oil and natural gas prices. Industry spokesmen claim that this
would provide the "Incentives" needed to Increase domestic oil and natural gas
production-that the added income from higher prices would enable the industry
to meet the higher cost of increased exploration and production. The administra-
tion seems to oppose this approach because it would inequitably increase oil
company profits. But this response only begs the issue.

For the reasons already discussed, there is no doubt that increased domestic
oil and natural gas production, which would facilitate the most effective transi-

"flon to a renewable energy system, would-inevitably mean higher costs, and
therefore higher prices. However, if the added funds generated by higher prices
were left in the hands of the oil industry, there Is no assurance that the funds
would in fact be used to produce more oil. The principles of private enterprise
give the oil companies the right to govern the investment of their own capital
in whatever way enhances their own Interests-which are generally defined as
profit. Recent oil company Investments in mail-order houses and mineral produc-
tion warn us that they are prepared to use that right in ways that do not foster
enhanced oil and gas production. In a word, an effective transition based on oil
and natural gas will require the Introduction of some formit of social governance
to ensure _hat the rising prices of these fuels will lead to enhance production.

In sum, If we choose the solar route to a national renewable energy system,
the transition could be accomplished gradually, with minimum disruption of
the present structure of energy production, distribution and use. But it would
require, for the sake of the nation's future, that we at last learn how to govern
the production and use-of our essential energy resource In keeping with social,
rather than private Interests.

[From the Washington Post. Sunday. May 29, 1977]

TuE HIDDEN JOK,:RS IN CARTER's ENERGY DxcK

(By Barry Commoner)

The popular response to the National Energy Plan is that. although President
Carter deserves credit for confronting the long-neglected energy crisis, his plan
has many faults. In Cri~iess, most of Its numerous provisions have already come
under attack. Presumably, the surviving fragments will eventually be patched
together to legislate the great national effort which Carter has urged upon us as
"the moral equivalent of war."

But such piece-by-piece criticism will miss the plan's most serious fault: that,
wittingly or not, it is a deception, an exercise In political sleight-of-hand in which
the words about what the plan is supposed to achie-e say one thing and the
numerical facts about what It would achieve often tell us the opposite.

The plan claims to be an equitable program of energy conservation, but in fact
saves little energy and heavily favors industry over consumers and the rich over
the poor.
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Carter has promised to use nuclear power as only a "last resort," but the plan
proposes a sharp increase In nuclear power plant construction.

The plan claims to "... stimulate the development of a large solar market,"
but would in fact block solar energy from the markets that it could now enter.

The plan is supposed to be a means of gaining time before we decide how to
make the Inevitable transition to a long-term renewable energy sources, but in
fact it covertly makes that choice and commits us to a nuclear future.

And all this raises a final question: If the plan is not what it seems to be, then
what is it really?

According to Carter, ". . . the cornerstone of our policy is to reduce demand
through conservation," encouraging the popular impression that the plan is lr-ii
marily a way of meeting the crisis by shrinking energy demand rather than by
increasing supplies. It cL-res as something of a surprise, therefore, to discover
from the National Energy Pl m (the detailed 103-page description recently r(-
leased by the White House) that in 1985, the plan's target year, total U.S. energy
demand would be the equivalent of 48.3 million barrels of oil per day without the
plan and 4.4 million barrels of oil per day if the plan Is implemented. This
amounts to only a 4 per cent reduction in total demand. -

However, it must be kept in mind that the total energy demand expected In 19W5
is made up of the present actual demand plus the increase in demand anticipated
in the next 8 years. The new plan can, of course, only affect this future period, so
that it is pertinent to judge the plan by how it would meet the increase in energy
demand that is expected to occur between now and 1985. According to the plan,
between 1976 and 1985, 16 per cent of the additional demand would be met through
conservation and 84 per cent of increasing the energy supply. Coal would axeet .50
percent of the added energy demand; nuclear power, 23 percent; domestic oil, !)
percent; and solar energy, 1.6 percent. Oil imports would remain essentially
unchanged.

Judged by these numbers, rather than by its prose, the plan would rely more on
nuclear power (23 percent) than on conservation (16 percent) to meet new de-
mand. The plan's "cornerstone" would appear to be mislaid.

The administration's rhetoric is concentrated on the voluntary "sacrifices"
needed to cut energy demands and on the plan's goal of equitably distributing
this burden among different sectors of society. In fact, the main stress of the plaln
is to redistribute energy supply-and to do so inequitably.

BLOW TO TIlE CONSUMER

Consider, for example, how energy supply would be shared between consumers
and industry. Their relative shares call be estimated from the division of demand
among the three conventional energy categories: residential and commercial
(which supports consumers and the sqle (of consumer goods) ; industrial (which
supports industrial production) and transportation (which is divided between
consumer passenger traffic and the industrial freight).

In 1976, each of the first two sectors received about 37 percent of the total
energy budget and transportation received 26 percent. With the plan In effect,
only 15 percent of the energy added during 1976-85 would be allotted to resi-
dential/commercial demand and 74 percent to industrial demand, ith trans-
portation receiving 11 percent

In mandating this drastic shift iII energy allotments, the administration- tech-
nicians have changed the ground rules that usually govern computations of fu-
ture energy demand, which are customarily based on past trends. For the last 10
years, the share of the national energy budget devoted to residential and coin-
mercial uses has Increased steadily while the share used by industry has declined.
The projections on which the plan is based sharply reverse this trend. As a re-
sult, whereas the plan assigns 74 percent of the Increase in demand in 1976-85
to industry, the comparable figure projected by the Federal Energy Administra-
tion on the basis of past trends Is 44 percent, with the residential/commercial
.sector receiving 56 percent and transportation no increase at all. Although this
shift in favor of industrial energy consumption Is not attributed to tile plan in the
administration documents, it is in fact incorporated in it and is just as much
a policy decision as the plan's other proposals.

The shift in demand projected by the plan would have serious consequences
for consumers, who, under the plan, would be alloted much less energy than they
would expect to receive in the next 8 years on the basis of other projections,
such as FEA's. This amounts to a form of rationing, with all the problems en-
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tailed when involuntary restrictions are imposed on an economic good as essen-
tial to one's living standard as energy. Further, the plan imposes a much heavier
burden of voluntary conservation on the residential/commercial sector than on
the industrial sector, relative to their shares of added energy. Far from equitably
distributing the burdens of the 1976-85 period of energy restrictions, the plan
would heavily favor industry, assigning most of the burden to consumers.

Among the plan's more elaborate features are several for taxing fuel. Recog-
nizing that the resultant increase in the price of energy would place an especially
heavy burden on low-income families (energy costs take a relatively large part
of their budgets), the plan envisages a system of rebates to relieve this burden.
However, the complex bureaucratic machinery that would be created to admin-
ister such schemes would only encroach on the funds available for bther govern-
ment social programs-given that Carter plans to balance the budget--on which
the poor most heavily depend. Thus, the plan's acknowledged cost to the poor
would only be transferred from one pocket to another, with the likelihood that
the poor will only suffer in the process.

Once more, the plan's words and its proposed actions are in conflict. The plan
speaks of equitably sharing the burden of conservation-of voluntary reductions
in demand-but the real inequity of the plan lies elsewhere: in a thus-far un-
mentioned diversion of scarce energy supplies from consumers to industry and
in a new bureaucracy that would further jeopardize the financial insecurity of
the poor.

The plan, we are told, is supposed to solve energy problems "... while protect-
ing Jobs, avoiding rampant inflation and maintaining economic growth." Here
again, the plan's promising words point in one direction and its actions in an-
other. It is widely recognized that the sharply increased energy prices mandated
by the plan would only accelerate the current, unprecedented escalation of energy
prices, which is already responsible for much of the recent increase in the rate
of inflation. Also, since the sharp rise in energy prices makes predictions of fu-
ture costs highly uncertain, it considerably increases the investment risks in-
volved in building new industrial plants, contributing to the present lag in indus-
trial capital investment.

WASTING CAPITAL

The plan, too, would reduce the efficiency with which capital is used to produce
energy and therefore tend to worsen the shortage of investment capital. Capital
invested in domestic oil production yielded annually (in 1974) about 17 million
BTU (British thermal units) per dollar; about 2 million BTU per dollar when
invested in strip-mined coal; 29,000 BTU per dollar for coal-fired electric power;
and only 22,000 BTU perdollar for nuclear power. In general, the capital effi-
ciency of energy production technologies is highest when fuels are used for direct
heating and lowest when fuels are used to produce electricity. Yet, perversely,
according to the National Energy Plan, 53 percent of the energy added in 1976-
85 would be used for electricity and 36 percent for direct heat, In contrast with
1976 when only 28 percent of the national energy budget was used for electricity
and 46 percent for direct heat. This shift would sharply increase the average
amount of capital needed to produce a unit of energy.

If the plan is implemented, in 1985 about 54 percent of U.S. electricity would
be produced by coal-fired plants, 25 percent by nuclear power plants, 12 percent
by oil- and gas-fired plants and 10 percent by renewable sources, chiefly hydro-
electric power. This results from a plan-mandated shift from oil and natural gas
to coal and nuclear power. Since the capital requirements of power plants fueled
by oil or gas are relatively low, somewhat higher for coal-fired plants and highest
for nuclear plants, the plan would reduce the overall efficiency with which in-
vested capital produces electricity.

Thus, the plan would intensify the demand for capital for energy production,
draining capital from other investments, so that the energy sector would be im-
peding the economic development of its own customers.

Moreover, by diverting energy supplies preferentially to industry, the admin-
istration's program would encourage the post-war trend toward energy-intensive
industries (that is, those with a low economic yield relative to the Amount of
energy used). Inasmuch as Industries that are energy-intensive are also capital-
intensive, this aspect of the plan would also increase the overall industrial de-
mand for capital. Since in the next decade the economy is expected to be nearly
30 percent short of needed investment capital, the plan's heavy Impact on the
demand for capital is hardly a good way to "maintain economic growth."
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Contrary. to its claim of maintaining employment levels, the plan is likely to
do the reverse. Many of the industrial sectors which use energy and capital in-
tensively tend to be correspondingly low in their demand for labor. The outstand-
ing example is the petrochemical industry, which not only burns energy but uses
it as raw materials, flooding markets previously held by energy-conserving natural
materials (such as leather, cotton and wool) with synthetics. As the energy-con-
serving, labor-intensive industries are displaced, technological unemployment-
which now accounts for about half of the unemployment rates-is bound to in-
crease. Thus, rather than encouraging economic growth, the plan would affect
the industrial uses of energy, capital and labor in ways that would worsen the
basic problems that now threaten the economy-unemployment, inflation and
the shortage of investment capital.

A HIDDEN NUCLEAR COMMITMENT

Finally, we come to the climax of this exercise in political conjuring, in.which
the plan--stensibly a program to trim the fat out of the U.S. energy budget in
order to facilitate a later shift to renewable sources of energy-turns into some-
thing quite different: a long-term commitment to breeder-supported nuclear
power.

The plan acknowledges the well-known fact that the root cause of the energy
crisis is our present, almost exclusive dependence on non-renewable energy
sources. As supplies decrease, the law of diminishing returns takes hold and en-
ergy become ever more costly to produce, driving prices upward at an escalating
rate. Obviously-as the plan also acknowledges--a transition from our present
non-renewable energy sources to renewable sources is the only long-term solution.

In practical terms, only two renewable eirgy sources are in being and would
be available at the turn of the century when, at the very latest, the transition
would need to begin. One choice is solar energy. The other option is nuclear power,
with breeder reactors used to extend the life of the non-renewable fissionable
fuels-which wQuld otherwise run out in 20 to 30 years-for perhaps 1,000 years
or more.

As long-term solutions to the energy crisis, the nuclear and solar options are
mutually exclusive. Nuclear power requires a highly centralized energy system,
based on. a relatively few very large and extremely expensive installations; it
would produce only electricity for powergrid distribution. An energy system
based on solar energy would be highly decentralized, consisting of numerous
relatively small units; at present, it would produce only direct heat, and later,
when solar electric power becomes economic, much of it will be produced directly
where it is being used.

As a result, each source would require its own kind of national system with very
little overlap; the nation, already short of capital, could afford to build only one of
these systems. If the plan is indeed designed to gain time before the choice ber"
tween two options is made, clearly it ought not foreclose one or the other of them.

As already indicated, the plan mandates the massive introduction of light
water nuclear reactors at a rate far exceeding the pace achieved in the last few
years. Although only a few nuclear plants have been ordered in the last two years,
the 70-90 new 1,000-megawatt plants that the plan requires would need to be
built in the next 8 years. By the turn of the century, nuclear power plants would
generate a major part of the nation's power, and since we would then heavily
depend on electricity, -there would be no choice but to continue the nuclear fission
systems. With uranium supplies depleting and rapidly rising in price, it would
then be necessary to extend the supply of fissionable fuels-by adding breeders
to the system.

In-keeping with its proclivity for beguiling us with one goal while in fact mov-
ing toward another, the plan's commitment to a breeder-based nuclear program is
as promised by this statement, an "alternative breeder" would be ready to feed
is widely regarded as anti-breeder: "It is the President's policy to defer any
commitment to advanced nuclear technologies that are based on the use of plu-
tonium while the United States seeks a better approach to the next generation of
nuclear power than is provided by plutonium recycling in the plutonium breed-
er... The President has proposed to reduce the funding for the existing breeder
program, and to redircct it toward evaluation of alternative breeders, advanced
converter reactors and other fuel cycles." (Emphasis added) By the turn of the
century then, the nation would heavily depend on fuel-short nuclear reactors and,
as promised by this. statement, an "alternative breeder" would be read, to feed
them for a thousand or more years.
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Meanwhile, the plan would have effectively foreclosed the choice of the solar
route. For one thing, research on alternative breeders-perhaps based on thorium
rather than plutonium-would, like the present development of the plutonium
breeder, be so expensive as to preclude all but minor research on Qtber energy
systems. Moreover, as anticipated by the National Energy Plan, electricity would
heavily replace 611 and natural gas in the residential/commercial sector-where
the largest, tinsaturated market for electrical appliances is in space heat, hot
water and air-conditioning. This would effectively block solar energy from the
one market that is presently open to it, which, as it happens, is also space heat,
hot water and (shortly) air-conditioning. Thus, if we adopt the National Energy
Plan, at the turn of the century, when the nation would have to choose its re-
newable energy source, we would find that this crucial decision had already, long
ago, been made.

The decision, is portentous. The nuclear route would saddle the country with
the risks of radiation for thousands of years. It would concentrate the nation's
energy system in a few, necessarily huge and expensive units that would In.
evitably fall under the control of either mammoth corportion or the government.
The enormous damage that could be inflicted by even a few handfuls of stolen
nuclear fuel-turned into homemade bombs, or even used deliberately to
contaminate the environment-would, with equal inevitability, place nuclear
Installations under military control. The nuclear route could easily end with the
nation's energy system, and therefore its entire life, nominatedd by 'whatever
economic, political or military force could capture control of its few, central
generating stations.

The solar route goes the other way. Because sunshine falls everywhere and
small solar, installations are as efficient as large ones, solar energy is inherently
decentralized; there is no economy of scale in most solar operations 'and busi-
nesses of all sizes could compete equally. Solar energy can be directly controlled
by those who use it. The solar route fosters democracy.

The nation's future hangs on the choice between these two route. We cannot
afford to make the choice in the dark, without open, public debate. But that is
what would happen if the National Energy Plan were adopted as it now stands.

BUSINESSMAN'% BONANZA

How can we explain the striking disparities between what the plan says it
would do and what it would actually do? The least interesting explanation would
be that it is very difficult for a newly appointed staff in only three months to
produce an consistent plan to reorganize the nation's fearfully complex energy
system. It is more Interesting to work backward from the real effects of the plan
(as distinct from Its claims) in trying to discover what unexpressed goal it might
serve.

A major clue is that the plan would -heavily divert energy supplies toward
industry, while simultaneously worsening the shortage of investment capital,
thereby severely limiting the ability of industrial development to absorb the new
supply. However, another outstanding feature of the plan can resolve this seem-
ing inconsistency: the missing capital could be provided by the huge amounts of
new taxes-estimated at $80 billion per year by 1988---that, according to the plan,
would be collected largely from consumers. Despite original claims that these
funds would be returned to the people as rebates, the chairman of the House En-
ergy Committee, Rep Thomas L. Ashley (D-Ohio), has said that".., in this area,
as in others he [Carter] has been soft."

Given the "flexibility" which Carter wants, the tax funds could be diverted
to industry, Lockheed-type. A likely recipient of such subsidies might be the nu.
clear power industry. General Electric has already informed the administration
that, because of continued unprofitability, it may abandon its nuclear operations.
Government subsidies could be justified as a means of avoiding the demise of a
major supplier of nuclear plants when the plan calls for building them at an
unprecedented rate.

Such an approach would nicely fit a prescription for meeting the capital short-
age that has been frequently voiced in business circles: to cut consumer spend.
ing so that savings will grow and produce more investment capital. As a New
York Stock Exchange report has put it, "Essentially, the task of accumulating
enough capital means that people must save more and consume less."

The plan's energy tax program could respond to this admonition in two ways:
If, as the administration hopes, the stand-by gasoline tax successfully reduces con-
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sumption and the resulting savings were not devoured by inflation, they could be
accumulated by the banks and thus increase the supply of investment capital. On
the other hand, if the gasoline conservation program failed, and the tax was im-
posed, the resulting funds, accumulated by the government, could be used as sub-
sidles for the capital-short energy industry.

This would bring us full circle, back to President Ford's proposal to spend $100
billion of tax money to subsidize nuclear power, synthetic oil and other capital-
intensive energy operations. The new administration's energy plan could accom-
plish the same thing, but this time under the banner of conservation--a way of
convincing the public "to save more and consume less" that might be regarded less"
suspiciously than if its origins in the business community were more apparent.

This hypothesis might also explain one of the plan's most puzzling features-
that support for mass transit and the railroads is wholly absent from the plan,
although they are four to 10 times more fuel-efficient than autos, planes and
trucks--far more effective ways to conserve energy than most of the plan's meas-
ures. This would -equire huge capita expenditures that would benefit con8umer8
rather than industrial production. But that is not what the business community
has in mind, for the capital shortage about which businessmen complain is for
investment in profit-making enterprises, among which mass transit and most rail-
road operations are rarely included.

Behind these considerations lies a fundamental problem of the U.S. economic
system--that its rate of investment in new productive machinery is lagging far
behind the rest of the industrialized world. In the United States between 1960 and
1973, 13.6 percent of the gross national product was devoted to industrial invest-
ment, less than Italy's 14.4 percent and far less than our main competitors in
word trade. Japan (29 percent) and West Germany (20 percent). This deficiency
could be readily eliminated if the United States were to reduce the military
budget's share of the GNP to match that of the losers of World War II.

As a result, in the last decade labor productivity (output per man hour) in
U.S. manufacturing industry has increased at en average annual rate of only 2
percent, compared to Japan's 9.5 percent, Italy's 5.7 percent and West Germany's
5.3 percent. Thus, the capital shortage threaten.4 the long-held U.S. dominance of
world markets for manufactured goods--a spectre which is likely to haunt the
halls not only of the Chase 'Manhattan Bank but of the White House as well.
Perhaps the National Energy Plan is really a response to this crisis, which in some
quarters might be regarded as the more ominous threat.

All this suggests that the plan must be scrutinized more profoundly than it
has been thus far. While its numerous, smaller defects can be corrected in Con-
gress, there is one fundamental generic fault which cannot be reconciled by piece-
meal modification: The plan would commit the country, without its consent, to an
ominous nuclear future and deprive the people of the United States of their
democratic right to direct the only step that can solve the energy crisis rather than
delay It--the transition to renewable energy. The answer Is to begin an open
public debate on these, the real issues of tMe energy crisis.
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THE
NATIONAL

ENERGY
PLAN

A CRITIQUE
by Barry Commoner. Director

Chairman of the Board
Scientists' Institute for Public Information

presented at

National League of Cities
Task Force on Energy Meeting

Washington, D.C.

fMjOn May 10, 1977, Dr. Barry Commoner addressed the Energy Task Force
of the National League of Cities, in criticism of President Carter's energy
plan. His objections were:
Mi./"First, it should be clear that, despite claims to the contrary, the plan does
very little to foster the introduction of solar energy, either operationally, or
in terms of research. We have shown that according to the plan, solar energy
would constitute only 1.5 percent of the additional energy supplies that would
be needed to meet the additional demand generated in the 1976-85 period.
Moreover, the plan would devote very little of the proposed energy research
budget to the solar option.
' , Second, the plan mandates the massive introduction of light water re-
actors at a rate far exceeding the pace achieved in the last few years. By the
turn of the century, nuclear power plants would represent a major part (per-
haps one-;half) of the nation's generating capacity.
t'i "Third, it would appear that the plan already envisages a future commit-
ment to breeder-supported nuclear power.

,j"Thus, if we become committed to the plan, at the turn of the century
when the nation would have to choose its renewable source of energy, we
would find that this crucial decision had already been made."

93-810 0---77-7
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There is no simple solution to the energy'
problem, but there is a sensible one. TIat solu-
tion is to rehce or dependence on foreign oil
supplies. thereby' lessening our vulnerabiliti, to
foreign price manipulations, uhile uurking touurd
the long-term goal of balancing our domestic
energy demawlandisupply. Such an approach to
energypolicy ould require serious study' of uays
to use energy more efficiently as iull a tuu s to
use less energ,'; it u'ould require development of
alternate sources of ener. as urll as new sources
of conventional energ, iit uould require that the
development and use of all tipes of energy he
consistent uitb the need anl desire to protect
the environment.

A national energy, polic, that mneets the needs
of this country and all of its people cannot be
created without widespread debate, understanding.

and support. Without information hou e* er.
debate ill be pointless. understanfingfauly.
and support l tcking.

77m National League of Cities is pleased to
offer the participants in this vital national debate
the following paper. prepared for. and presented
at. a meeting of our Energ, Task Force on May
10. 1977. by, the distinguishedscientist and author.
Dr. Barrs Commoner. chairman of the boarl of
the Scientists "Institute.for Public Infornwtion.

The rieus in this publication do not neces-
sariti represent official-policyof the National
hague of Cities thev are the rieis of the author.
Our intent in publishing and distributing these
vieus is to pro ide information that uill make
public debate, and the resulting energy, policy.
more meaningful and more effective for all
Americans.

Neil Goldschmidt
Ruby Hunt
C-chairpersons. Energy Task Force

Alan Beals
Executive Vice Preident

a
Bairry Commoner is direcor of the -ntcr fv O. Biology of Natural Systerns. Washington University in St. Louis, Missouri.
and chairpteson of the Board of Directors of the Scientists' Institute for Public Information in New York City.
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The National Energy Plan confronts the people

of the United States with an unprecedented chal-
lenge. The President has urged Congress to speedily
adopt the Plan, without substantial change. assert-
ing that".. the alternative may he a national catas-
trophe." Under the pressure of Mr. Carter's
sonorous invrat ives. there is a tendency togo along
with his definition of the crisis and with his convic-
tion that the Plan-apparently an exact product of
computer science-is inexorably, undebatably
sound.

Yet, both the energy crisis and the Plan Cvhich
seeks to solve it are extraordinarily complex, with
pervasive but poorly understood effects on nearly
even- aspect of national life, We would be wise,
therefore. to resist the pressure to acquiesce, or the
temptation to be content with modifying a few, par-
ticularly troubkeomc features of the Plan. Instead
we must take on the difficult task of understanding
the problem as a whole, of evaluating the logic of
the proposal solution. and of deciding. for our-
selves, whether this course of action, or an entirely
different one, will best serve the nation's welfare.

The Plan's goals and the strategies for reaching
them have been set forth by President Carter in two
recent speeches.2 and an extensive document, The
NatioialEnerg Plan. I describes its effects. Briefly,
the Plan has the following main objectives:
* Significantly reduce oil imports
* Reduce the demand for energy b- conservation
measures
* Equitably distribute the necessary sacrificess"

@ Continue economic growth, despite the economic
adjustments mandated by the energy plan
* Protect environmental quality from the effects of
intensified energy production
* Overall, to gain time and to prepare for a transi-
tion from our present nonrenewable fuels to renew-
able sources of energy.

Each of these individual goals is meritorious and
deserves support. But when the Plan is considered
as a whole. difficult iks arise. Cn tLonservat ion mc-a-

sures ba1std largely on sharp price increases a-t ually
Ib carried out equitably. and without hindering eco-
rnmic growth? Can energy supplies hx adjusted
without causing serious economic problems and en-

vironme-ntal &-gradlation? Will the Plan change the
structure of the national energy system in ways that
foretso, certain options for the future transition to
rtnewabke energy?

To answer these questions and the many similar
ones that have arisen since the Plan was introduced,
we need to delineate the logical design of the Plan
and determine whether it is likely to accomplish its
stated objectives.

Although the Administration has not yet told us
how the Plan's specific proposals were &rived from

Lhe basic facts about the energy crisis, we have been
given a summary of their overall effects on the na-
tional energy situation. These are described in The
NationalEnerg Plan in a series of tables which list,

under various categories, the amounts of energy
produced, consumed and imported by the U.S. in
1976 and the comparable figures for 1985, with
and without the Plan in effect.' The last two sets
of figures are, of course, predictions, and we are told
in The National Energv.Plan that these are based
on a computerized mathematical "model" of the
U.S. energy system. Presumably. the effects of the
Plan on the U.S. energy system were determined
by instructing the computer to work out how the
energy model would respond tothe Administration's
intentions -for example, that oil imports anticipated
in 1985 should be reduced by half. Given the nu-
nrical end results, it is possible to evaluate how

well the Plan's effects match its stated objectives.
and from this evaluation to obtain some insight into
its logical design.

IRFST copy AVA BE I
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THE PLAN'S CONTRIBUTION
TO ENERGY CONSERVATION

According to 7 h,. Nibinal Uncig.r IlTan, in 1985.
without tlW Pln in ffo. . tle total U.S. ecr g do-
mand would x ,18.3 ,IID (that is. the crg)

equival'nt of 1$.3 million karrels of oil Ixr dal
while with the Plan in effect. demmd would 1v -16.3
\LBl). I'hus the conservation efforts proposed

in the Plan would retuc' demand bw ablout -4 per-
cent of what would otherwise be exixted in 1985.

1 los ever, while: he Plan was in efl,4t. U.S. energ'
demand would necessarily increa . so that it is rel-
es ,1l to examine how the Plan would affect the in-
'remeni in energy supply that might o'cur lItween

1976 (the last year for which energy statistics are
a\, flablel and 1985. In that lx'ritd. according to the
Administration's model. the supply of coal. nuclear

power. knxstic Xtroleum and solar energy is ex-
pected to increase ty a tca! of 12.3 MMBD without
the Plan and by 10.3 \IIMI) with the Pla.i in tf

fect. The difference. 2.0 MMII)D. woul be met bw
the Plan's conservation measures. "l'hts. conserva-
tion would reduce demand in that period] ot time by
16 percent.

According to the Plan. the remaining &I percent
of the total increment in energy demand in 1985
would be met by supplies of various forms of energy.
Coal would provide 50 percent of the needed energy
increment: nuclear power. 23 percent: domestic
oil. 9 percent: and solarenergy. 2 percent (see Figure
.0. Thus. cntrary to the popular impression that
the Plan would respond to the mandated reduction
inoil imports primarily byreducingdemanrd. through
conservation, the main effect of the Plan would be
quite the reverse. Conservation measures would ac-
count for only 1/6 of the rise in demand between

1976 and 1985 while 5/6 would be nxt by inrwr.ed
domxstic energy supplies. About to-half of the ir
creased energy supply would come from col d. and
nearly one fourth from .a source which according to
Mr. Carter shiuld he used Only aIs a 'last r(srt"--

nuclear power. This pattern repnLsents a striking
change from the structure of the present energy
budget (see Figure 2 ).

Oix- option for increasing the -nergy supply has
been ruled. out I' Mr. Carter's assertion that "..we
can't substantially increate our domestic foil I pro-
duction."'5 Nevertheless. according to an
FEA analysis.6 domestic oil production could
he increased about 50C percent by allowing the
price to rise from $7 to $11 (expressed in
1972 dollars) per barrel, or approximately to

the world oil price, in order to provide the
necessary investment funds. Thus. Mr. Car-
ter's statement would appear to be a policy
decision rather than a fact of nature. However.

since the Plan does provide for a general in-
crease in the ?rice of oil to world price levels.
the Administration has apparently also decided
that funds accumulated through taxes and
higher energy prices would be used not to in-

crease domestic oil production. but for other
purposes.

On these grounds it would appear-contrary
to the general impression-that the National
Energ:r Plan is not prinarili a program of/
'et,,wi conservation. It appears to be &.signed not
sonmuch to relucedenimnd as togosern how the sup-

ply of energy is to he increased.

I ETGO ABLE
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Figure I

The National Energy Plan
How the 1976-1985 Increment In Energy
Demand (12 3 Million Barrels of Oil/Day]
Would Be Mel*

Cor: 9rvation
20 MMBD

Domestic"
Petroleum

, 11 MMBD

Nuclear
28MMBD

1.6%
Solar
02MMBD

"During this period natural gas and im-
ported oil supplies decline, and therefore
do not contribute to meeting the incre-
ment in demandt
**Includ""- ierygain

Figure 2

The 1976 Energy Budget

Total: 37 Million Barrels of Oil/Day
(MMBD)

Petroleum
Imports
75 MMBD

coal
71 MMBD

4.1%
Renewable
Hydro-electric
and
Geothermal
1 5 MMBD

Domestic
Petroleum
Production
99MMBD

Natural
Gas
100 MMBD

Nuclear
1 0 MMBD
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Figure -

The National Energy Plan
Increments in Annual Net Fuel Supply to
Major Consuming Sectors: 1976-1985

Total Increment: 11.3 MMBD Id Conserved

0.8 MMBD
Industrial 7.1%
7.7 MM8D Residential

and68.1% Commercial
2.3 MMBD
20.4%

Figure 4

Energy Use In Major Consuming
Sectors- 1976

Total: 37 MMBD

R&C
Conserved
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Conserved
0.3 MMBD
2.7%

Transporation
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Figure 5

Energy Use In Industrial,
Transportation and Residential
and Commercial Sectors.
1965-1985.
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THE EQUITY
OF THE PLAN'S EFFECTS

Although the Plan% conservation measures would
play only a relatively small part in the changes due
to the reduced oil imports, Mr. Carter has stressed
the importance of the equitable distribution of the
resulting "sacrifices" among different segments of
society. However, equity applies not only to the de-
mand side of the problem, but also to the distribu-
tion of theavailable supplies. Given that energy sup-
plies would be limited in the 1976-1985 period by
the Plan's intention todrastically reduce oil imports,
different sectors-of society will be in intense compe-
tition for them. Since energy is essential to support
the activities of all sectors, any sector with enhanced
access to energy supplies will enjoy a distinct eco-
nomic advantage. The social equity of the Plan will
be determined not only by the distribution of the
conservation burden, but even more by the distri-
bution of available energy supplies.

Perhaps the most fundamental social division is
that between the consuming and producing actors.
The relative amounts of energy which the Plan
would make available to these two sectors can be es-
timated from thedivisionof demand among the three
conventional categories: residential andcommercial;
industrial; and transportation. The energy share for
the residential/commercial sector is roughly equiv-
alent to the energy share of consumers, since resi-
dential energy use is devoted to personal consump-
tion and commercial energy use is largely devoted
to the sale of consumer goods. The energy share of
industrial producers is equivalent to demand of the
industrial category. Although transportation in-
volves both consumption (e.g. personal autos) and
production (e.g. freight traffic), we shall see that

the effect of the Plan on this category of demand is
minimal.

The burden of the Plan's energy conservation
measures is distributed among these threecategories
of demand as follows: of the total of 2.0 MMBD of

oil that would be saved through conservation mea-
sures in 1985, 45 percent would occur in the resi-
dential/commercial demand, 40 percent in the in-
dustrial demand, and 15 percent in transportation.
Thus, the Plan does not distribute the burden of
conservation equitably-consumers would carry
the larger share of the conservation burden, relative
to their share of the energy supply, which, accord-
ing to the Plan, would be less than the industrial
share in 1985 (see Figures 3 and 5).

The Plan would achieve a surprisingly small sav-
ing of energy in transportation-only 15 percent of
the total saving due to conservation, or a net saving
of 3 percent. Nevertheless, a very large part of the
Plan's elaborate administrative proposals (such as
gasoline and car taxes, rebates, and so forth) is de-
voted to achieving this very small effect.

The Plan would be even more inequitable in its
distribution ofavailableenergy supplies between the
consuming and producing sectors. At present. each
sector receives 37 percent of the total energy budget
(see Figure 4). In contrast. the Plan would allot only
20 percent of the added energy made available in

the 1976-85 period to the residential/comnmercial
demand and 68 percent to industrial demand. with
transportation receiving I I percent (see Figure 3).

In order toappreciate the force of these proposals.
it is useful to compare the Plan's intended effects
with recent trends in energy distribution (see Figure
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5). Between 1965 and 1976. the proprtion of the
national energy budget devoted to the consuming

sector (residential/conumercial) increase d steadily.
from 33.5 percent to 37.0 percent. The National
Energy Plan would reverse this trend, reducing the
residential/commercial share of the energy budget
to 32.9 percent hi' 1985. In contrast, the industrial
energy share fell from 41.6 percent in 1965 to 37.3
percent in 1976. The Administration expects to re-
verse-this trend as well. so that the industrial energy
share would rise to 43 percent in 1985.7

It scenm evident, then. that the Plan represents a
policy of shifting the present balance of energy Ix
t%%ven consumers and producers heavily in favor of
industrial production. In the 1976-85 energy-short

period, industrial production. %,hich previously had
about the same energy share a. consumers, would

be allotted five tinxs the consumers' share of the
added energy, and Ixar a disproportionately small
part of the burden of energy conservation. Far from
equitably distribution the advantages and burdens
of the 1976-85 period of energy stringency, the Na-
tional Energy Plan would impose m st of the burden
and least of the advantages on consumers.

It has been widely recognized that the increasing
price of energy would create even nore serious in-
equities between poor families and wedthier ones.
since energy expenditures represent a much higher
proportion of a poor family's living costs (see Figure
6). The Administration has attempted to correct
this inequity by' tmans of a complex system of trans-
fer payn-ents. However. the elaborate bureaucratic
machinery needed to implement th(se transfer pay-
mients would itself represent a new social ot with
inequitable effects on the rich and the poor. The
welfare of poor people depends heavily on govern-

ment-administered programs. and these are likely
tosuffer from the additional administrative expenses
generated by the Plan, especially since President
Carter has asserted that military expenditures are
to be maintained, and the budget balanced. In-one
form or another the poor are likely to carn' the
larger burden of the elevated energy prices proposed
in the Plan.

Finally. it is important to note that the cost of
energy enters into personal and busixss income
taxes in very different ways. Businesses can deduct
energy expenditures from taxable income, but r-si-

dcntial energy expenditures are not deductible. The
net effect is that the tax schedule reduces by nearly
one-half the burden of the increased cost of energy
to business, while consumers must meet the full
cost.

From these considerations it becomes evident
that. contrary to President Carter's claim, the Na-
tional Energy Plan woudd leid to a major social in-
equity: consumers generally, and the poor in par-
ticular. would bear the greatest share of the burden
that the Plan would iniposeon the nation. 1x, Plan
would impose on consumers much more than their

fair share of the burden of conservation, and give
them much less than their fair share of the limited
supplies of energy. And despite the transfer pay-
ments that are supposed to equalize the effects of
the rising price of energy that is mandated by the
Plan. this burden too would inevitably be borne
most heavily L" the poor. In contrast, industrial
production-and therefore the relatively small seg-
ment of society represented by investors in indus-
trial production-wdd benefit most from the
effects of the Plan.

40
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Figure 6

% of Before Tax income Spent on
Energy by Urban & Rural Families
& Single Consumers
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Figure 7

Relative Price of Energy,
1900-1976.
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partment of Commerce, Washing-
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Figure 8
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THE PLAN'S
IMPACT ON THE ECONOMY

No one needs tobe reminded that the Plan, if im-
plemented, wAld have a very complex. and as yet
poorly understood. effect on the economy. Within
a few days after the Plan was announced. Mr. Lance
was compelled to correct what he regarded as an
overly opt imistic assessment ot its economic effects.
And even an economist as prominent as Arthur
Burns of the Federal Reserve has asserted that he
does not understand the National Energy Plan-a
prerequisite that would seem essential to gauging
its economic effects. But even with these disclaimers
in mind, it is nevertheless possible to make a pre-
liminary evaluation of how the Plan might affect
some of the large-scale economic factors.

Several important factors link the energy system

to the economic system:
First, because energy is an essential input to the

production of all goods and services and to the main-
tenance of households, its price greatly affects the
cost of living.

Second since the machinery required to produce
energy-oil rigs, refineries, nuclear and conven-
tional power plants-is complex and expensive,

energy production is a heavy drain on available in-
vestment capital.

Third, the production processes that make par-
ticularly heavy useof energy-such as steel and paper
mills, the petrochemical industry, and highly auto-
mated factories-also involve complex and expen-
sive machinery, and therefore create a particularly

heavy demand for capital.
Fourth, the introduction of new production tech-

nology-in the form of energy-driven, capital-in-

tensive machinery-nearly always reduces the

amount of labor needed per unit of output.

Each of these links between energy and the eco-

nomic system would be strongly affected by the Plan,

with results that are likely to disrupt and harm the
economy.

The effect of the P/an on energy prices.
The Plan is deliberately de-signed to sharply increase
the price of energy, on the challengeable issump-
tion that this would significantly reduce demand and
conserve energy (although Dr. Schlesinger has re-
cently been quoted as clai ming that the aim of these

increases. is psychological ). The pr.scnt escala-
tion of energy prices, which began in 1973. is un-
precedented in U.S. history (see Figure 7) and is
clearly responsible for much of the recent incrreas-
in the rate of inflation (see Figure 8). The Plan
would further accelerate the already powerful in-
flationary impact of the present upward trend in
energy prices and worsen the effects on the poor.

Since a rapid rise in energy prices makes predict ions

of future costs highly uncertain, it considerably in-
creases the risks involved in investments in new
energy-intensive production machinery-and con-
tributes to the lag in industrial capital investment.
It seems evident. then. that the Plan's proposals to
increase the price of energy would further accelc-
rate the already harmful effects of rising energy

prices on the economy.

The effect of the Pan on the energy
industry s demandfor capital
The efficiency with which inv-sted capital can yield
energy (that is, the productivity of capital, generally
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expr.sed as BTU's produced ann1LlJllV per dollar
invested) varies considerably anwng the different
energy-producing technologies (. e Table I). Thus.
whereas capital invested in domestic oil production
yielded (in 1974) about 17.(WX).(X) BTU's per
dollar invested. the corresponding figure for strip-
mined coal was 2,000.000 BTU's. 160,000,000
BTU's for coal gasification. 29A)0 BTU's for coal-
fired ek'ctric power. and 22,000 BTU's for nuclear
power. In general, the efficiency with which capital
is used to produce energy is highest for fuels used
for direct heating. and is lowest when the fuels are
used to produce electricity.

It is important. therefore. to determine how the
Plan would alter the balance between the Lse of fuel
for direct heat ascompared with electricity. In 1976.
45.9 percent of the national energy budget was used
for direct heat. 28.4 percent for conversion to elec-
tricity. and 25.7 percent for transportation Ise Fig-
ure 9). In contrast. under the Plan the relative shares
of these three sectors in the energy to be added in
the period 197&85 are 36.2 percent. 53.2 percent.
and 10.6 percent Isce Figure I. Thus. the Plan
calls for a strong shift from direct heat applications

to the production of electricity. It therefore implies
an overall reduction in the productivity of capital
used in energy production. for as pointed out earlier.
productivity is much lower in electricity production
than it is in direct heat.

The Plan would also significantly change the
present balance of the different fuels used in gener-
ating electricity by sharply reducing the use of oil
and natural gas and increasing the use of coal and
nuclear power. If the Plan is implemented, in 1985
about 54 percent of U.S. electricity would be pro-
duced by coal-fired plants, 25 percent by nuclear

power ,Jlants, 11 percent byoil- and gas-fired plants,
and 10 percent by renewable sources such as hydro-
electric power (see Figure 11 ). Compared to the

1976 energy budget. this would represent a gain in
the share of power production of about 8 percent
for coal and about 15 percent for rnwlear power.

and a lo,; of ax)ut 18 percent for oil- and gas-fired
generators. Since the capital requirements of dif-

ferent types of power plants of the same capacity
increase in the order: oil and gas < coal < nuclear.

the net effect of this shift would be to reduce the
overall productivity of capital used for the genera-
tion of electricity. Electric utilities are already the
most capital-intensive enterprises in the economy

and have been seriously hampered by shortages of

capital. If it is implemented. the Plan would con-
siderably worsen this economic problem.

In sum. relative to the energy that it would add
to the national energy budget. the adoption of the
Plan would result in a disproportionately increased
demand for capital for energy production. This would

tend to drain capital from other investments. in a
period that is expected to suffer from a serious
shortage of investment capital. The energy sector
would, in effect. be interfering with the economic
development of its own customers.

The effect of the Pan on ihe demand
for industrial/ capital
A similar problem arises in connection with the uses
to which energy is put in industry. The Plan's strong
tendency to redistribute the national shares of en-
ergy to fa ,or industrial production would inevitably
make it e: sier for energy-intensive industries such

as the petrochemical industry, or other highly auto-
mated operations. toobtain theenergy that they need.
Since there is a close correlation between the energy
productivities (value added per BTU) and capital
productivities (value added per dollar invested) of
different industrial sectors, the Plan would encour-
age the further expansion of precisely those sectors
of industry which not only have a high demand for

0

0 -

or
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TABLE I

Capital Productivity of Alternative
Energy Sources
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Figure 11

Relative Shares of All
Fuels Used in
Producing Electricity
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energy. but also generate a high demand for capital.
This effect would further intensify the Plan's im-
pact on the growing shortage of capital for indus-
trial investment.

The effect of the Plan on emphynent.
Many of the industrial sectors characterizted liy low
energy and capital productivities tend to have cor-
respondingly high labor prWmtivities (value added
per man-hour). For example, while the energy pro-
dtrtivitv and the capital prooluctivity of the petro-
chemical industry are relatively low compared to
most other industries, its labor productivity is the
highest among all industrial sectors. Since the Plan
would allot a disproportionately large share of energy
to industry. there relieving intra-industrial com-
petition for energy, it would enable energy-inten-

sive industries, such as pet rtuhemicals. to continue
invading markets previously held b. les energy- and
capital-intensive industries, such as those which
produce natural materials. In turn this would fos-
ter the dislacernent of industrial sectors that tend
to use relatively more labx per unit output. and

ttehnwlogical unempoyment %% o.', rise. In sum. the
Plan would tend to favor ihose industries, such as
petrothemicals, which nxist skriouslI aggravate not
only the shortage of energy. but also the shortage
of capital and of jos.

Theconsiderations suggest that the Plan would
affect the crucial relations among the industrial
roles of energy, capital and labor in ways that would
considerably worsen the basic problems that now

trouble the economy-unemployment, inflation and
the shortage of invettment capital.

THE PLAN'S IMPACT ON
ENVIRONMENTAL QUALITY

Although President Carter has expressed the con-
viction that the National F.nergy Plan would not
reduce environmental quality, it is not clear how
that goal could be achieved and at what cost. The
Plan calls for the installation of sulfurdioxide scrub-
hers in coal-fired plants and for measures s to in-
crease the safety of light-water reactors." 1ix Plan
document mentions that conservation measures

reduce the environmental impact that is always xs-
sociated with energy production to zero, and that
environmental quality would be enhanced through
what it terms the Plan's . emphasis on solar

energy.
However. from what we have already pointed out

about the Plan's effect on the national energy sys-
tem. it is evident that it would, in fact, have an un-
toward effect on the environm-nt. The various op-
tions for meeting the demand for energy have very
different impacts on the environment. In general.
the various energy options would increase, in their
environmental impact. in the order: conservation
and solar energy; natural gas: oil; coal and nuclear
power. As already noted. the Plan would emphasize

those sources at the upper end of this scale; coal and
nuclear would together meet about 72 percent of
the demand added in 1976-85. while conservation
would meet 17 percent and solar 1.6 percent (see
Figure 12).
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le Plan's iaikndate to h, en the licensing of
nuclear power plants is also likely; to increase the
risk of environncnrtal cLmiag,. A dtetailed stud. k

lIipp of the impact ol licensing prevcdures on the
nuc-lar power industry shows that their duration is
closely related to l bCintroduction of environmental
inlprovients. These hearings are often extended
ikauIS of issues raised 1n environnentalists-fre-
quentls persuading the- go ernnlent to improve

-safety rcequiren nts. such as tarthlquak-prmvf con-
struct ion. et, rgnew cor' cOling systenis and nore
stringent emission standards. Efforts to hasten the
licensing procedlres are likely to make it mo-re dif-

ficult to consider such improvenents in safety and

ctivironinntal standards. If this process is brought
under the jurisdiction of the National Energy Plan.
there would bea constant danger of pressure to min-

mit, the imp-ortance of environmental problems in
ortk,r to avoid delays in implementing the overrid-
ing Plan. There would probably Ie similar pressures
to relax the stringent efforts ncnled to control the
ntmrLrotcs environkintal haixrds involved in rnin-

ing and burning Coal.
In sum. although the Plan docs aim to maintain

environmental quality, its effects on the pattern of

energy production will make the accomplishment
of that aim increasingg; difficult.

THE LONG-TERM EFFECTS
OF THE PLAN

The National Energy Plan acknowledges that the
root cause of the energy crisis is our present. almost
exclusive, dependence on nonrenewable energy)
sources. While the Administration's statements on
how rapidly world oil supplies are being depleted.
and on our falling prtelshction of donestic oil are
highly db,Miable. the lbsic fact remains that these
supplies are nonrenewable and are the fundcn-ntal
source of the crisis. It is ob% ious then. as the Plan
notes. that the only long-term solution is to replace

the present nonrenewable energy sources with re-
newable ones.

I lowever. the Plan itself is not designed even to
bigin the transition to renewable energy, but is in-

stead designed only to delay the anticipated crisis
xtween supply and demand. Presumably. the tine

gained by reducing oil imports, conserving energy

and developing our relatively large reserves of coal
would help to facilitate the transition when it is

eventually made.
This strategy presupposes that the Plan will not

hinder our frckedm tochoosc one or nore renewable
sources of energy in the future. In practical terms.

only two renewable encrg) sources are in being and
would i available at the latest time (roughly around
the turn of the century) when the transition would
need to be begun. One choice is solar energy. This
includes the production of space heat and hot water

and the production of methane from organic wastes

(applications which are noss available and e..anom-
ically competitive): wind power (available, and in
some areas economically competitive): photovoltaic
cells (available. but not Net competitive): and power.-
generation from thermal differences in the ocean

0
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(neo yet available i. '[bet beroption is nuclear iower.
with brtedr retactors tested to extend tht. life. f thc

nonrenewable fissionable fuels for pxerhaeis I 2.(XX)
3 t Mis. What isat issue. then. istodettrmine whether

the Plan. if implermnted. would favor or foreclose
One of these optiotns.

A review of the relevant ft-atures of the Plan in-
dicates that it would strongly hirder the solar option

arxl make the choice of the nuclear option nearly
im-itable. [his is evident from the following:

46 First. it shK)uld be clear that. despite claims to the
co.ntrarv. the Plan dts very little to foster the in-
trxluction of s,)oar energy. either operationally. or
in terms of research. We have shown that accord-
ing to the Plan. solar energy would constitute only
1.5 percent of the additional energy supplies that
would be needed to mesct the additional demand
generatedinthe 1976-85 period. Moreover. the Plan
would devote very little of the propo-scd energy re-

.s-arch budget to the solar option. concentrating in-
stead on the development of a nonplutonium breeder
-an effort which, like the present breeelr research
program. would 1x so expensive as to preclude all
but tinor research efforts on other energy systems.

Second. the Plan nmndates the massive intruduc
tion of light water reactors at a rate far exceeding
the pace achieved in the last few sears. lBv the turn
of the century. nuclear power plants would repre-
sent a najor Ixtrt (perhaps one- half) of the nat motions
generating capacity. and since the nation would by
that time heavily depend on electricity, there would

be no choice but tocontine the nuclear fission sys-
tern. With uranium supplies depleted and escalating
in price, it would then Ie necessary to extend the

supply of fissionable fuel -by adding bree&rs to

the svsten.
7/ird it would alp.ar that the Plan already en-

'isages a future commitment to breeder-supxrted
nuclear power. 'Te Nitiona/ l'twrr PAn states
that:

'ii is f/'e P es/ent :r polit': to c/c/jr ancl CoMMi-
nment to advanced nuclear ec/hnolwies f/it are

hased on the use of plutoniun ith// the I 'nileel

States seeks a shelter approach to lhe nest genera-

tion of nuclear poer Ito is prn i/ded hi p-.

Ioniutm recelclinq and the phlonim hretder....

I', Presi/ent hat proposed to rehce lhe/unthng

for th, e.isling breet/er program and to redirect

it tc yard evaluation of alternative breeders. &a-
-Ta/uel cot-l verfor #e'dae.ors. a/ other /le/ cit es.

I dtwl .ljkkkll

lr. Schlesinger has recently confirmed this ap-
prach. A ro.vnt news report desc'ribes his position
-n this matter as follows:
"After the firsl e/ecade. new energy, leehnoqi,

inc'nci//,e perhaps even he breeder reactor, uil/

b,:qin to lake up the slact cared by- depletion of
donlest'ic n1hliil goaf adoil supplies. "

t I i11.- ml lii. April 25. I7'. I', 271

Thus. if we lcon' committd to the Plan. at the
turn of the century when the nation would have to
choose its renewable source of energy. we would
find that thiscrucial decision had already b-n made.
By implen.-nting the Plan we, would hae made an
unwitting choice- which nis alre dy be anticipated
inthe thinkingof its authors-to purstie thenuclear
roLite.

What can we learn from this examination of the
National Energy Plan? Cl erly. no justification
exists for swallo%%ing the Plan whole, for its effects
fail to neet the goals which it clain-s to pursue.
Tested agairLst its stated effects, the Plan slightly
reduces t h, dlema nd for energy, but powerfully mani-

pulate-s the supply: it generates ineuitic s that f Ior

producers over consumers and the rich over the

*xaor: it intrudes heavily upon the relations among
energy. capital and labor and worsens the problems
that trouble these crucial s(tors of the economy:

93-810 0-77--8
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it will make the task of environmental protection
more difficult.

Can these faults be corrected by piecerm-al modi-
fication of the Plan? I think not. for the Plan's basic
fault is generic: It would prevent the nation from

considering-through open debate rather than

covert implications-the one course of action that

can solve rather than delay the energy crisis: transi-
tion to a renewable source of energy.

The National Energy Plan is not a suitable ve-

hicle for making such a momentous decision. We
hardly need to be reminded of the enormous hazards

inherent in the nuclear route: the very great radio-

logical risks: the economic difficulties arising from

its extreme capital intensivenesis: the political prob-

lems inherent in not only nuclear proliferation, but

also in the inevitable super-centralization of the na-
tion's power system. At the sax, timxe the nation

has hardly begun to realize that solar energy- can.
beginning today. deliver significant amounts of

energy, at economically competitive costs. Certainly

we could. in the next ten years. install enough solar
collectors and met hanegenerators to supply perhaps

onx-fifth of the energy budget. At that time solar

elhttricity could Ix-gin to be economical. And as
solar electricity is introduced, solar hydrogen pro-
duction becones possible and opens the way to the

production of a wide range of solar fuels. We could

then create a renewable, solar economy-an (-on-
omy that would best rengthened L" the decentralized

structure of solar energy. by its stimulus to small
business rather than big business . byA the numeroLs

jots it ovuld create. by its ability tocombat inflation.

What is called for. I believe, is a new ixginning.

a wholly new effort. We should debate. right now.

the relative nrits of the nuclear and solar paths.

and decide where we are headed before we work out
the means of getting there. Such a debate would help
us discover how to develop renewable sources of

energy amd protect the environment, how to solve

the energy crisis and rebuild the t.onomy. h-iow to
remake the nation's energy system and protect its

democratic heritage. Most important. such a debate
would help to restore our peile's faith in their own
power to decide, for themselves, the nation's future.

0

g
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Senator GRAVEL. I would like to adjourn the hearing now and re-
convene at 2 o'clock. We have two other fine witnesses to be heard this
afternoon, Joseph Lindinayer and Prof. Paul Jones.

[Whereupon, at 12:15 p.m. the hearing in the above-entitled matter
was recessed to reconvene at 2 p.m. this same day.]

AFTER RECESS

Senator GRAVEL. The hearing will be in order.
Our first witness is Dr. Lindmayer. It is a pleasure having you back

before us. You have not testified before us since 1974.
Please proceed as is most comfortable for you.

STATEMENT OF JOSEPH LINDMAYER, PRESIDENT, SOLAREX CORP.

Mr. LINDMAYER. Thank you.
Mr. Chairman, I am here today to discuss the effect that the admin-

istration's proposed national energy plan will have on the production
of alternate energy devices, specifically photovoltaic energy systems or
solar cells as they are more commonly known; and to recommend Gov-
ernment initiatives that would rapidly develop photovoltaic produc-
tion capacity.

As you probably know, there are different solar energies. The most
commonly known one is that of solar heat. That is the source of energy
that most people are experienced with.

When we come to photovoltaics, unfortunately we are talking about
a physical phenomenon that is far away from human experience and
therefore, it is much more difficult to transmit what it can do. Never-
theless, I will try.

My comments on the energy plan itself will be quite brief, inasmuch
as there is nothing specific in the plan about the production of energy
from photovoltaic devices to comment about. The plan, however, does
recognize and I quote:

Photovoltaic systems . . . have a potential for dramatic price reductions that
would make them economical for a broader range of applications. Increased fund-
ing is proposed to accelerate the development of economic photovoltaic systems.

Unfortunately, not enough attention is being paid to this readily
available electric energy source. I would like to discuss briefly how this
technology works, why it should be developed and where we are today'.

Solar energy for most people today means heat. In being preoccu-
pied with solar heat, we tend to forget that most of the Sun's energy
is arriving in the form of light. Solar light arrives in so-called photon
units which are particles of energy. These incoming photons are re-
sponsible for the support of most living things, and for most of our
present energy supply include gas, oil, and coal.

As far back as the last century, people have observed that in the
boundary layers of different materials, electricity can be generated,
when these boundaries are illuminated by light. This observation led
to the term "photovoltaic effect"-meaning light-generated electricity.

Solar cells are semiconductor devices that utilize this "photovoltaic
effect" to convert light energy directly into electric energy. The most
efficient and inexpensive solar cells available today are made of silicon.
Thin wafers of silicon create electricity by transferring units of light
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energy, called photons, into positive and negative charges, thus caus-
ing an electric current to flow and a voltage to develop.

This phenomenon is best understood by actual demonstration; and I
have brought along a television set that is powered by a small solar
panel thatI would now like to demonstrate.

Mir. CLIrFoRD. Here we have a small solar cell panel a foot square
and a small television set. The only connection is between the panel
and the set, and if we illuminate it with a light source, you will see
direct conversion of light. There is no maoic to it, just move the light
away and bring it back, and you have a television set operating.

While this light may look somewhat bright, it is roughly equivalent
of a single sun.

'Mr. LINDIMAYER. As you say, there is a direct conversion of light into
electric power and this is basically accomplished by these simple sili-
con discs. With the bigger panel that I have here-this happens to be
approximately 25 watts, and in principle, one can identify a manu-
facturable basic building block that can be used to build any size sys-
tem, whether it is for the home or some other area application.

About 600 square feet of panels similar to the one powering this tele-
vision set would provide all the basic electric power needed for a
typical house.

Senator GRAVEL, How many panels like that would you say it would
take to heat up the average house, or power for the average'home?

Mr. LINDMAYER. I was referring to the electric needs of a house.
That was 600 square feet; 125 or so such panels.

As the television display just showed, photovoltaic electricity pos-
sesses many of the attributes of an ideal energy source. Solar cell sys-
tems operate without moving parts and without pollution. Fuel for the
systems-sunlight-is free and universally available. The major raw
material in solar cells--silicon-makes up 27 percent of the Earth's
crust.

It is not only plentiful, it is not being used up in the process.
Moreover, the technology is completely safe. There are no worries

about radiation leakage or possible misuse of the technology for weap-
ons development.

At present, America possesses world leadership in solar cell tech-
nology. Rapid development of the technology would offer tremendous
export potential. It would also f ree our fossil fuel reserves for more
valuable uses.

Moreover, the technology places minimal demands on our Nation's
water supply and other valuable resources. Distribution is also, sim-
ple--we are not shipping energy but only the converting device to the
user.

Large scale use of solar cells could significantly restore the energy
independence of individual Americans, as well as the Nation as a
whole. Rooftop solar cell systems could provide all the electricity re-
quired by an individual home.-

Larger systems can easily meet the needs of entire communities.
Such on-site and community use of solar cells would restore a measure
of energy independence. Even today. radio equipment, microwave re-
lays, and irrigation through pumping represent applications with
actually energy independence.
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In fact, the many letters we have received at Solarex and the many
audiences we have addressed have convinced us that a major motiva-
tion for the growing popular support of solar energy is related to ihe
question of energy independence.

While everyone is impressed by the energy we have provided for
the many industrial users-they can hardly wait to have it for them-
selves--it does require detailed explanation for why such a clearly
operating solar energy source is not produced in larger quantities, at
a lower price, and why it is not distributed widely. Invariably, the
average person complains that the Government is not serious about
supporting solar energy.

It is now more than 3 years since I first discussed solar cells on Capi-
tol Hill in front of this committee in January of 1974. In reviewing
my testimony from that time, I can draw both deep satisfaction from
the progress in photovoltaic development that has been made; and, at
the same time, be rather dismayed when I compare this progress to the
potential that is inherent in this technology.

Some significant accomplishments since 1974 are:
One, prices for solar cell panels have dropped from early 1974 prices

of $50 to $75 a peak watt to $13 to $15 today.
Two, photovoltaic manufacturing is becoming a serious industry.

There are now six companies active in manufacturing.
Three, the technology's technical feasibility and potential for cost

competitiveness is no longer seriously disputed.
Senator GRAVEL. Could you give a comparison of what it costs per

peak watt today for oil-fired furnaces in the house?
Mr. LiNDMAYER. Peak watt in this case means the energy that is

delivered in full sunlight, or the power that is delivered in full sun-
light. The equivalence, for the proper reference, is that the utility now
charges 50 cents, 60 cents per peak watt.

Senator GRAVEL. Peak watt 50 to 60 cents?
Mr. LINDMAYER. That is the equivalent level. The comparison is

difficult because we are dealing with average energy out of this panel
rather thai continuous energy, but that is the established level.

For that reason, it is said to be 50 cents a watt by 1985.
Senator GRAVEL. What is that?
Mr. LINDMAYER. To develop the industry to the point that it can

develop solar panels of 50 cents a watt by 198.
In the past 3 years, prices have dropped rapidly; solar cells have

come into common use in many remote applications and most solar
cell scientists, solar industry leaders, and Government solar officials
agree that solar cells will become cost-competitive with conventional
sources of power.

This is probably an important development because it is only lately
that this conclusion has been reached.

With this as background, I would now like to discuss what it will
take to bring the industry from its'current price levels to cost competi-
tiveness-the 50 cents to $1 per watt region. The keys to rapid cost
reduction include: One, automation of production facilities; and two,
rapid penetration of megawatt markets.

Senator GRAVETL. Would you expand upon rapid penetration of inega-
watt markets?



115

Mr. LiNIMAYER. In a few minutes, I was going to talk about this
chicken-and-egg probleii.

Senator GRAVEL. If you will develop that further, just hold off.
Mr. LINDM AYER. I will come to that.
You may have noticed that I have not mentioned any technological

barriers to rapid cost reduction. We do not need basic technological
breakthroughs for cheap solar cells-only the less risky, but no less
demanding, challenges of actually automating available technologies.
This is not to say that no additional solar cell research is needed, rather
it is to suggest that the focus must change.

The scientific challenge in the solar cell field today is to transfer tech-
*1 nologies from the laboratory to the production floor in an automated

setting.
In other words, we have a technology backlog-and this backlog

should be exploited in a cheap production setting so that quantities
of solar systems could be distributed to the waiting public.

Today, the photovoltaic industry is in the midst of the classical
"chicken and egg" industrial development problem. Simply stated, to
reduce prices you must automate; but to justify automation you must
have very large markets; but you cannot sell to very large markets
unless you automate, train a new generation of personnel in this revo-
lutionary new field.

We have found markets very easily. These have been in the areas of
communication, mostly in remote areas, microwave repeaters, irriga-
tion systems, and so on, have used these systems because the price is
already cost competitive in those situations. But we have to find the
ever larger market at ever lower cost.

This is why we say the market development is very important in a
fuel-oriented society. You have to finance the installation of new tech-
nologies in an automated setting and develop trained manpower.

All of these factors can be dramatically impacted by Government
policy.

The Congress right now can give a tremendous boost to photovoltaic
development by favorably considering two pieces of legislation cur-
rently being proposed.

Title II of the solar energy Government building program, S. 672,
provides for the purchase of some 150 megawatts of solar cells for
* apartment of Defense use and for $25 million a year for 5 years
for engineering support. Passage of this bill will rapidly stimulate
development because:

One, the DOD provides a large, multimegawatt cost-competitive
market for solar cell array.

Two, the size of this market and the prospect for a guaranteed
market over a multiyear period will provide solar cell manufacturers
with the incentive to automate.

Three, the prospect of a large market will make financial insti-
tutions and investors much more willing to put their money into solar
cell companies.

Four, the $25 million a year will provide for any engineering sup-
port necessary to adapt and install automation techniques that will be
truly required to support the proposed growth rate.

Second, Congress should extend the tax credits proposed for solar
hot water and space heating technology to include photovoltaics. At
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present, I believe this would serve as a psychological boost for the
industry for it would be an indication of congressional commitment
to cheap solar cells.

It would also serve as a means of making the public more aware
of the potential of the technology. Lastly, in a few years, when solar
cells are nearing cost competitiveness, individuals will begin to put
them on rooftops. Market development at that time will proceed
more rapidly if individuals can take advantage of existing legis-
lation.

Passage of these two pieces of legislation will provide the incentives
that the photovoltaics industry needs to rapidly bring down prices.
They will also serve another important purpose. They will provide
the administration with needed guidance in the formulation of their
photovoltaic development programs.

One comment that I heard at a conference-in 1973 and relayed to
the committee in my previous testimony is even truer in 1977 than it
was in 1974. At that time, someone sarcastically said, "If we would
burn all the papers written about solar energy, the energy crisis would
be over." ERDA's photovoltaic programs to date have been character-
ized by a plethora of paper studies, nearly a shotgun approach to tech-
nological research, little effort in transferring the technology from
the laboratory to an industrial setting and an insufficient market
support.

In recent conversations with ERDA officials, I have been told that
ERDA programs will become more oriented toward industry develop-
ment. I hope this is really the case. However, I would feel much more
confident if Congress directed such a change in program emphasis.

In conclusion, I would like to relay a historical analogy about the
role of the Department of Defense in the development of the transistor
and integrated circuit industries. Early DOD support led to rapid
price drops, production volume increases and commercial develop-
ment of these semiconductor industries. Defense markets, defense pro-
duction support and defense-related research and development were
the basic catalytic efforts in the development of these now major in-
dustries.

The March 1977 issue of Science magazine was devoted to electron-
ics. One article entitled "Intellectual and Economic Fuel for the Elec-
tronics Revolution" detailed the Government role in development of
the transistor and integrated circuit industries. It reads in part:

The importance of the transistor to defense electronics was immediately ob-
vious. Army, Navy, and Air Force agencies immediately began the support of
transistor electronics for the defense need. The pursuit of excellence was intense;
competition developed among the various defense agencies to support the best
ideas and the best teams in the various industrial laboratories and in the uni-
versities. Moreover, the commonality of interest among the contractors to the
Federal Government promoted the high diffusion rate of new information in
semiconductor electronics.

In 1962, defense production was 100 percent of a $4 million IC mar-
ket. Six years later, the market had grown to over $300 million, prices
had dropped by a factor of 25, and defense production was only about
30 percent of the market. At this point it is largely consumer oriented.

Gentlemen, the same scenario can hold for the solar cell industry.
However, we need a level of Government support and commitment
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comparable to the DOD's catalytic support of the transistor and inte-
grated circuit industries.

This type of support and commitment is embodied in the two pieces
of legislation I discussed today. With some redirection of the present
R. & D. programs toward industrialization together with proper leg-
islation the day will not be far off when the solar cell industry is in-
stalling cost-competitive solar electric systems on the rooftops of your
constituents.

Senator GRAVEL. Thank you very much, Doctor. Let me recap the
points that you are recommending. One, the 672 which goes to the mili-
tary use of DOD, I might add in that regard, have you had any meet-
ings with the military or the people of the Pentagon about the rami-
fications of this type of packaged energy?

Mr. LINDMAYER. Yes; we have. They are very enthusiastic about it.
In fact, a number of studies have been made at all levels of what is the
cost of a kilowatt hour. It turns out in many military situations you do

* not have to think in terms of 5 cents a kilowatt hour. Frequently, it is
up to 50 cents and even $1 a kilowatt hour, depending on the situation,

- and that is a level at which we can start competing today and they have
use for it.

There are already a number of demonstrations in use at the present
time.

Senator GRAVEL. Do you know if within their budgetary process they
themselves are trying to increase that budget in additional to what
efforts are being made on the Hill? I believe that Senator Humphrey's
bill, S. 6728-

Mr. LiNDMAYER. Yes; I think they are primarily looking for sepa-
rate legislation for a separate budget to do this work.

Senator GRAVEL. The second point was the tax credit, putting it in
with other forms of energy. One point that you mentioned privately
to me, and I would like to have you bring it up now, is the comparabi1-
ity to the benefits that existing utility companies get, the tax prefer-
ence-apparently they get 20 percent off the top from an investment
and expanded investment. Is that correct?

Mr. LINDMAYER. I think-so.
The tax benefits, as well as tax benefits for the potential user, are

both important because it will only be a few more years before these
will actually appear in homes.

Senator GRAVEL. You are right on that. If the progress you made
from January 1974 to today vas going down from $50 and $60 to $13,
then if we wait another 3 years and have another hearing, you would
have made considerable progress, with or without our help.

Mr. LINDMAYER. You are right, Senator. As compared to the conven-
tional energy sources that continue to go up in price, here we start to
live with the idea that it has togo down.

Senator GRAVEL. Let us hope that we can give you some support to
accelerate that,

Mr. LINDMAYER. We would appreciate it.
Senator GRAVEL. I want to thank you very much, Doctor, for coming

forward. We appreciate your testimony. It would be valuable, and I
can assure you in my own case I will make every effort to try to get
some more changes in the law, as I have in the past in this regard.

Mr. LINDMAYER. Thank you.
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Senator GRAwV.. Before we go on to our next witness, I would like
to take a short break.

[A brief recess was taken.]
Senator GRAVEL. Our next witness is Prof. Paul Jones, Louisiana

State University.
Professor Jones?

STATEMENT OF PROF. PAUL JONES, LOUISIANA STATE
UNIVERSITY

Dr. Jo.NEs. Thank you, Mr. Chairman. I must apologize for not
having a written testimony to give to the committee at this time. I have
submitted three of my published reports that deal with the subject of
geopressured geothermal resources* and I would like to have the oppor-
tunity first to discuss the general characteristics of the geothermal
resource, prior to identifying some of the facts that would be very
important in accelerating the commercial development of the resource,
and expanding that development. _

Geothermal resources are Earth-heat resources and, in the present
technology, they are essentially hot groundwater resources, either in__
the form of liquid water or in geothermal steam.

People in the United States may be familiar with the geothermal
steam field about 60 miles from San Francisco which produces half
the electricity requirements of the San Francisco area. This derives
from a volcanic origin (a heat source close by) and the small amounts
of Water in the rock foi'mations.

A second class of geotherma! energy is the so-called hot water con-
vectional systems that are associated with igneous intrusions or molten
(liquid) rock in the Earth's crust at considerable depth, perhaps 6
to 10 miles below the zone where the geothermal resource is tapped by
wells.

A third class of geothermal resources, the one I would like to talk
about today, is geopressured geothermal resources. These occur in the
gulf coast of Texas and Louisiana, onshore and offshore, and underlie
an area of some 150,000 square miles. These resources are peculiar in
that the water in the rocks actually supports part or all of the weight
of the overlying rocks. They are, in effect, in a sealed container. In the
sealed container there are interbedded layers of sand and clay, these
layers being continuous over broad areas. Geothermal heat flow has
been retarded by these layers because water is a very poor conductor
of heat, and has a very high specific heat-I should say thermal
capacity-and thus causes these beds to be excellent heat insulators.
The specific heat of water is some five times of that of the rocks in
which it occurs.

Where geopressured rocks underlie the gulf coast, parts of Wyoming,
Colorado, and California (the Los Angeles basin) we find these geo-'
pressured geothermal resources. None of them have been studied in
great detail. The most intensive studies have been made in the gulf
coast, where electric logs are available for more than 300,000 wells
that penetrate the deposits--more than 10,000 of which penetrate the
geopressured zone.

*See p. 125.
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The 6,600 gas reservoirs of the geopressure zone in southern Louisi-
ana yield about 51/2 trillion cubic feet per year, from the sandbed
aquifer systems that also include the geothermal reservoirs. The ques-
tions that must be addressed are, first, who owns the energy resources
(heat, hydraulic energy, and dissolved gas) in the geopressured geo-
thermal reservoirs? S-econd, how can these energy resources be pro-
duced? and third, what will be the consequences of large-scale energy
production from geopressured geothermal reservoirs?

ERDA has e.ddressed these problems and, in the past year, has spent
about $6.5 million on investigations, including paper studies at the
University of Texas, field studies by the Texas Bureau of Economic
Geology, field studies by the Petroleum Engineering Department at
Louisiana State University, and field demonstration of the energy
potential of the resource in Louisiana at Tigre Lagoon, for which you
may have seen a press release during the past week.

Regarding the nature of the resource, it is hot water under high
pressure, containing dissolved methane. A well designed to tap this
resource at a depth of 15,000 feet, with the top of the geopressure zone
at 12,000 feet, would, according to general conditions that we can
define, produce some 3,000 gallons of water per minute with a flowing
pressure of about 3,000 pounds per square inch. If the water were at
3250 F., and if the waters were at saturation in methane-which we are
convinced is the case-the flow of water through a turbine at the well-
head could generate about 8 megawatts electricity; the heat energy
could generate about 6 megawatts of electricity using a vapor turbine
and heat exchanger to convert the heat energy to electricity; and the
gas exsolved from produced water could be used to produce about 8
megawatts of electricity using a conventional gas turbine-or it could
be sold, of course, to a pipeline company. Recognizing the importance
of this resource, the Federal Power Commission has established a study
group to appraise the resource in southern Louisiana, both onshore and
offshore. I am chairman of Task Force I, Gas Dissolved in Water. Our
study concerns deposits above a depth of 16,000 feet, for which we
have the necessary field data.

The State of Louisiana, recognizing the importance of these re-
sources, has passed the Geopressured Geothermal Resources Act of
1976 which makes the resource the property of the landowner; and
the dissolved gas, as well as the dissolved solids in the water, belong
to the. landowner and are not covered by existing oil and gas leases on
the land. This is a very important factor in the development of the
resource; the State of Louisiana will issue the administrative code in
August or September of this year. Lands are now being leased in
Louisiana for the development of geopressured geothermal resources

A couple of points about the development of this resource must be
considered. First, development will involve production of hot salty
.water at very high rates-far greater than anyone has ever before
produced salty water from subsurface sources. today, in Louisiana,
about 300 billion gallons of fresh water is pumped from wells, to irri-
gate rice and for industrial and municipal consumption. In order to
produce 2 to 21/ trillion cubic feet of natural gas from the geopressured
zone, it would 9e necessary to flow 2,000 billion gallons of salty water
per year, something like seven times as much as the present discharge
of fresh water.
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- Second, no one has yet constructed a water well 15,000 feet deep to
produce at the rates that I am talking about. However, there are no
serious technological problems or impediments to this production that
have been identified at this time. Water wells would require large
diameter casings, and screens in the aquifer sands. Wells would be
located in places where the oil and gas developers would not drill; they
should not be on structural "high."

For large sustained yield and long life, water wells should be located
as far as possible from zones of structural deformation-faults, or
barriers to flow. Wells should not be near salt dome structures, nor
near growth faults, principal targets in oil prospecting. In other words,
the areas that are the most attractive for the development of geopres.
sured geothermal resources are areas in which the oil companies have
little interest, and herein lies a major difficulty. Because the reservoirs
which contain this resources are not mapped by the oil companies, a
new approach to resource assessment and development must be formu-
lated and applied. With this in mind, ERDA has had in progress for
about 2 years a comprehensive aquifer mapping study. The size of the
dissolved natural gas resource in the geopressured zone, which I have
estimated using a model based on many geological cross sections
through the area between the Rio Grande and the Mississippi River,
is enormous. Between the top of the geopressured zone and a depth
of 25,000 feet, sand bed aquifers contain some 49,000 trillion cubic feet
of dissolved methane.

Reservoirs in the geopressure zone contain water that supports the
rock overburden load. This means that, in the sand beds, the pressures
are very high, and the temperatures are moderately high. Gas solu-
bility increases exponentially with pressure, and oil is also soluble in
the formation water under these conditions. Thus we have inadver-
tently, in defining the occurrence of geothermal resources, identified
the principal factors which control the occurrence of commerial de-
posits of oil and natural gas.

The geopressure zone is now known to be the place where oil is
formed from kerogen in the clay beds. It is also known to be a natural
catalytic cracker, where all of the oil that is formed by the thermal
conversion of the kerogen (organic matter) is gradually converted to
natural gas, unless it goes into water solution and escapes from the
geopressure zone. Leakage is mainly upward through fault zones dur-
ing loading by subsequent depositional cycles.

Methane formed by the natural cracking of petroleum goes into
water solution as it is produced, in the conditions of high pressure and
high temperature of the geopressure zone. All of the waters in sand
bed aquifers in the zone become saturated with methane; and then,
because more methane is produced by this process than can go into
water solution, gas begins to accumulate in vapor form. The 8,200 pro-
ducing gas reservoirs of the geopressure zone originated in this way.
Individual wells that tap these reservoirs may produce up to 20 million
cubic feet of gas per day.

These wells are very, very costly. Such a well was recently completed
near Baton Rouge at a depth of 22,000 feet.

Senator GRAVEL. That means that you would produce exactly what
we consume as a nation?
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Dr. JONES. The total volume of production from a single well is
20 million, a maximum of 20 million cubic feet per day. Several such
wells have been completed within the last 6 months in Louisiana. A
well to produce gas from 22,000 feet in Louisiana-say near Baton
Rouge-would cost $6.5 million at today's prices. To design and con-
struct a water well, to flow high-pressure water to the land surface
for gas extraction, from a depth of 20,000 feet, would be an extremely
interesting and important step to take at this time.

Recognizing the potential value of this resource, a company inter-
ested in developing the deep gas reservoirs tested an aquifer at a depth
of 20,000 feet in the vicinity of Baton Rouge within the last 6 weeks.
The water temperature was 4250 F. The sand bed was 180 feet thick.
The reservoir pressure was 16,000 pounds per square inch. The dis-
solved salts were 12,000 milligrams per liter. The gas content was 107
cubic feet of gas per barrel of water, or about 21/ cubic feet of gas in
each gallon of water. This gas content is exactly what the Russian
solubility curves predict.

The well was produced for 50 hours at a rate of 100 barrels of water
per hour, and the gas content of 107 cubic feet per barrel is based on
this 5,000 barrels. This test demonstrates first, that methane gas does
occur in formation waters at this pressure and temperature and is not
broken down into carbon dioxide and water under these conditions, as
some petroleum engineers and geologists believe. Second, it tends to
support my estimate, published by the National Academy of Sciences
in 1976, of the total amount of gas dissolved in the geopressure zone
aquifers above a depth of 25,000 feet.

The figure derived with the geologic model that I mentioned a
moment ago, is 49,000 trillion cubic feet of gas. I was skeptical of it,
and had it checked by two competent engineers. If one accepts the
model, then this is approximately what we are looking at in terms of
the resource base. How much of that could be produced is a matter of
conjecture, but I have estimated between 5 and 10 percent.

The U.S. Geological Survey estimates that 24,000 trillion cubic feet
of methane is dissolved in sand bed aquifers of the geopressure zone
above a depth of 19,000 feet, onshore, in Texas and Louisiana. We have,
then, a geopressured geothermal resource that can yield three kinds
of energy at the wellhead: kinetic energy, natural gas, and thermal
energy in the water. Temperatures will range from 3000 to 5000 F.
with most of the temperatures in the range of 3000 to 4000 F. These
temperatures are not hiph enough to be interesting to geothermal
energy developers of our Western States.

The ERDA well at Tigre L, goon has a temperature of about 240°
F. at a depth of 12.800 feet. The well was recompleted to flow water
simply by perforating the casing in a water sand. It flowed ulp to
10.000 barrels of water per day, and produced 1,000,000 to about
1.800,000 standard cubic feet of gas each day for the first several
days. The sand bed tapped was less than 200 feet thick and the elec-
tric log showed it to be a water sand, with no gas in the vapor phase.

Inteiestingly. a considerable amount of distillate was produced with
the water. The formation pressure was 11.000 pounds per square inch.
Steam was flashing on the way to the land surface, and gas was com-
ing out of solution. This gives us two points, one at a depth of about
20,000 feet and one at 12,800 feet with methane-saturated formation
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water. Actually, the water was saturated in gas and the gas came out
of solution with pressure drop as the water rose to the land surface.

The maximum amount of methane in produced water at Tigre La-
goon was 18 standard cubic feet per barrel. The water was saltier than
expected, and laboratory solubility tests in the water confirmed field
observations. Salinity increase reduces gas solubility.

The press release of ERDA describes the conditions found in the
well at Tigre Lagoon to be an extremely important discovery. It is
a very important step, as far as I am concerned, in the appraisal of
the resource.

Water that escapes upward from the geopressure zone carries gas
at saturation, and is hot enough to be useful for industrial processing
purposes, and space heating or air-conditioning. Temperatures range
from 1800 to 220° F. Wells 3,000 to 5,000 feet deep that tap aquifers
that overlie the geopressured zone have produced, for as long as 7
years, water at saturation-, with methane content ranging from 14 to
15 standard cubic feet per barrel. These wells are located just off-
shore from Grand Isle.

Regarding development offshore, the Federal Government now has
no legal basis for leasing geopressured geothermal resources beneath
the Outer Continental Shelf, and the question of royalty payment
that was raised with regard to the gases produced by'the'four wells
mentioned above was resolved by the Government by considering this
gas, to be produced by an oil well on the same platform.

So, what do we do? In order to increase, let us say. the rate of de-
velopment of the resource, in order to get this 2 to 4 trillion cubic feet
of gas that could be produced each year by approximately 2,500 wells
in South Louisiana, at locations which can be identified at this time--
what do we do to make this possible?

First, we should consider this gas new gas: actually, it should be
producible at an uncontrolled price because the value of the gas
could offset the cost of developing geothermal well technology. No
one has built a well to produce this water at these rates, so therefore
there are a lot of unknowns in the cost..

The second thing, of course, is the depletion allowance. This geo-
pressured geothermal resource development is a depletion process and
for tax purposes should go under the same classification as oil and
gas; and, third, steps should be taken to modify the Geothermal Steam
Act of 1970 to make possible the leasing of the Outer Continental
Shelf for development of the geopressured geothermal resource.

As far as the ERDA program is concerned, it will be increased to
about $15 million next year, but this should be doubled. Contracts
have been awarded for the construction of two geothermal wells in
the Texas coast. There are plans to construct a geopressured geother-
mal well in Louisiana, but they are not definite at this time.

The value of the resource I have indicated, in terms of the 2 to 4
trillion cubic feet a year, could be produced by some 2,500 wells
installed in carefully located well fields. This is only the beginning.
The greatest value of the resource can be realized b'y the generation
of gas caps within the reservoirs by skillful designs of well fields to
produce geothermal water. Gas wells would be installed to tap created
gas caps using brightspot seismic methods.
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All geothermal waters in the geopressured zone are salty and must
be disposed of underground after the heat, dissolved gas, and kinetic
energy are derived. This is a costly operation, but it is not prohibi-
tively costly because, in a large part of the area of development, be-
neath coastal Louisiana, very thick and extensive salt-water aquifers
could be tapped. Disposal in those areas would not be a serious problem.

The permeability of geothermal reservoirs in Louisiana is perhaps
10 times greater than the average of those in Texas; this is partly be-
cause the deposits are geologically younger and are less hot, also.

Senator GRAVEL. What is a gas cap ?
Dr. JONEs. If one reduces the pressure in the sand bed aquifer which

has a slight domal character, by constructing a wellfield, a circular
welifield, for example, around the structural high, and produces water
from the wells at high rates, the fluid pressure in that reservoir will be
reduced. Dissolved gas will exsolve and accumulate in the upper part
of the aquifer, producing an artificial gas reservoir, a so-called gas
cap. A well, or several wells, tapping that artificial reservoir would
produce gas without water.

Senator GRAVEL. The water has to be produced from the other wells?
Dr. JONES. Production of water serves to generate the gas cap. Once

the gas cap is formed, gas is produced at a rate that is sufficient to
maintain reduced pressure, and the gas will exsolve from and move
upward through formation waters surrounding and underlying the
gas cap.

We take off a certain amount of water to create the gas cap, maintain
the pressure drop by producing gas at high rates causing exsolution of
the gas from the associated waters. It is well known that the 8,200
geopressured gas reservoirs that are now in production produce far
more gas than the reservoirs could have contained at the time they
were first tapped, and the question has always been. "Where did the
extra gas come from ?" or "How was the pressure sustained ?" The plot
of cumulative production from the geopressure reservoir versus the so-
called PZ/curve-showing pressure declining with time-does not
give a curve that conforms with the natural gas law, the PV relation-
ship of the conventional gas reservoirs.

The question has always been, "What is the pressure maintenance
system ?" Over the years, it has been attributed to shale water influx-
water in the adjacent shales is believed to have moved the sandbed as

Ap a consequence of progressive reduction of pressure in the reservoir. It
has also been thought that perhaps the reservoir was compacted and
crushed and the porosity reduced as the pore pressure was reduced.

There is no published paper except mine that attributes maintenace
of gas reservoir pressure to exsolution and recovery of dissolved gas
from the associated formation waters. The validity of the assertion
that the sandbed aquifers of the geopressure zones are saturated with
gas is still questioned by many.

We have a very special geothermal resource in the Gulf Coastal
Plain; it has the advantage of also being a very large natural gas re-
source. The waters are not generally hot enough to be suitable for the
production of electricity, but ERDA has, at present, ongoing research
of geopressured geothermal resources in Louisiana for use in food
processing, petrochemical industries, oil refining, and other industrial
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purposes, as well as for air conditioning and space heating; we are
moving along, but I think we could-move a great deal more rapidly.

ERDA has projected that a significant contribution to the gas re-
sources of the country will occur only after 1985, and estimates pro-
duction will be 2 to 4 trillion cubic feet per year by the year 2000. As
has been said, there are no barriers to the development of this resource
at this time. In fact, private industry efforts to lease and develop the
resource are underway, and the funding of these efforts from private
sources looks promising. This resource will be developed by the private
sector before ERDA does it, in the present prospect.

Senator GRAVEL. That is par for the course.
Dr. JONES. Yes. This has been a longwinded discourse. But even the

oil companies do not understand much about the resource, so we had
to talk a little about its characteristics.

Senator GRAVEL. I think in the process you have answered most of the
questions that I had. This is a new discovery, as far as I am concerned,
with respect to energy potential in this country, and I am glad both
the Government and the private sector have focused on it and I am
sure that, as soon as there is more economic interest, the State of Texas
will address itself to some legislation.

I have always seen it happen. If there is a buck to be made. the laws
will quickly follow.

Dr. JoNEs. I agree with you. At least the number of phone calls
of interest that I have been getting suggest it will not be long.

There are, as I mentioned, no technological barrier,--there are some
institutional barriers-and, of course, a legal barrier outside of Louisi-
ana?

Senator GRAVEL. There is no legal barrier in Louisiana?
Dr. JONES. No.
Senator GRAVEL. There already is some private, so I think the suc-

cess of that will expand very rapidly.
Dr. JoNEs. One point that I did not make. The gas pipelines needed

to develop this resource are all in the right place right now, and most
of the subsurface geopressured reservoirs are crossed by existing pipe-
lines.

Senator GRAVEL. Are not a fair amount of these pipelines under-
utilized?

Dr. JONES. Oh, yes, this past year they were.
Senator GRAVEL. This would fill a gap?
Dr. JONES. This would fill a gap. A careful selection must be made

of reservoirs to be produced because, of course, this is a ground-water
resource; the well fields will have to be designed accordingly.

Senator GRAVEL. Is there anything that we could do in the way of
legislation thatmight add an incentive to go after this?

Dr. JoxES. I think the most important thing would be to decon-
trol the price of gas produced in the development of the geopressured
geothermal resource. If the price of gas were decontrolled, we would
see a very rapid development of this gas and, if the initial cas could
be used to make up the shortage of the pipeline gas, interstate.

Senator GRAVEL. Interstate?
Dr. JoNEs. Interstate.
Senator GRAvEL. Unregulated?
Dr. JoNEs. Unregulated. This would be a boon.
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Senator GRAVFL. I think that is a very, very good suggestion. Maybe,
since this is something new, those people who have more control in the
Congress may focus on it, and we may be able to get through an obvious
demonstration later if we are prepared to pay the price. We will get
as much natural gas as we need.

What you are saying, you estimate 49 million cubic feet in quantity?
Dr. JoNEs. 49,000 trillion. An absolutely st-upendous figure.
Senator GRAVEL. What is the natural reserve right now?
Dr. JONES. About 234 trillion. Proven reserves.
By the way, the Russians, in the past 2 months, have appraised the

dissolved methane resource in five of their sedimentary basins. Their
largest basin has 36,000 trillion in water solution. They are looking
at it as an extremely important addition to their own reserves.

Another point, when I said 2 to 4 trillion cubic feet per year, I
am not giving you the figure that this resource can be developed at,
just giving you a figure for a reasonable target within the next 5 to 7
years. There is no reason why large advances could not be made in
developing this resource within a year or two if the rigs were avail-
able and if an aggressive program of support could be given, cost
underwriting or a guaranteed loan program.

There is a guaranteed loan program that only has $1.5 million in it.
Senator GRAVEL. If this were deregulated, what effect would it

have?
Dr. JONES. If the price of gas were deregulated, we would not need

a loan program, I believe.
Senator GRAVEL. Doctor, thank you very much. You have made an

outstanding contribution.
Dr. JONES. Thank you.
[Dr. Jones' report "Natural Gas from Unconventional Geologic

Sources" follows. The reports "Natural Gas Production from Geo-
thermal Geopressured Aquifers"; "Gas in Geopressure Zones"; "Pro-
ceedings, Second United Nations Symposium on the Development and
Use of Geothermal Resources"; "Geothermal Resources of the North-
ern Gulf of Mexico Basin"; Geothermal and Hydrocarbon Regimes,
Northern Gulf of Mexico Basin" were made a part of the official
committee files.]

NATURAL GAS FROM UNCONVENTIONAL GEOLOGIC SOURCES

BOARD OF MINERAL RESOURCES, COMMISSION ON NATURAL RESOURCES, NATIONAL
ACADEMY OF SCIENCES, WASHINGTON, D.C. 1976, BY DR. PAUL H. JONES, DEPART-
MENT OF GEOLOGY, LOUISIANA STATE UNIVERSITY, BATON ROUGE, LA.

CHAPTER I
NATURAL GAS RESOURCES OF THE GEOPRESSURED ZONES IN THE NORTHERN GULF

OF MEXICO BASIN

(By Paul H. Jones)

INTRODUCTION

The world's natural gas resources occur within or adjacent to petroliferous
sedimentary basins, but most of the gas is not found associated with oil. More
than 80 percent of the natural gas produced in Louisiana in 1972, and 82 per-
cent of the reserves, were classified as nonassociated (Carleton 1974: 10-11).
Methane, the principal constituent of natural gas, is s stable end-product of the
thermal dlagenesis of petroleum hydrocarbons in the zone of abnormally high
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interstitial fluid pressure-generally known as the geopressured zone. At depths
where the temperature exceeds 3000 F. (1500 C.) very little petroleum is found;
this is the domain of natural gas (Fertl and Timko, 1972).

Wherever methane gas is associated with reservoir waters, those waters are
saturated in dissolved methane. Saturated formation waters associated with
the more than 8,000 producing gas reservoirs in the geopressured zone of the
Gulf Coast occur in a depth range from about 9,000 to 22,000 ft. (about 3 to 7
kin). The solubility of methane in water is a function of temperature, pressure,
and water salinity; the methane content of formation waters in any reservoir
at saturation can be estimated if data on these parameters are available (Dodson
and Standing 1944: 173-179, Culberson and McKetta 1951: 223-226).

The maturation of petroleum hydrocarbons (or more properly the conversion
of insoluble organic matter known as kerogen to water-soluble hydrocarbons),
is primarily a temperature-controlled process (LaPlante 1974: 1288). In young,
deep sedimentary basins filled primarily by noncarbonate clastic rocks (sand
and clay) where the sediments are being exposed to geothermal heat for the
first time, the conversion of kerogen to petroleum hydrocarbons progresses with
increasing depth of burial, at a rate controlled by the geothermal gradient. At
a depth where the "threshold" conversion temperature Is exceeded, petroleum
maturation accelerates. At some greater depth (and higher pressure and tern-
perature) natural catalytic cracking of trapped liquid hydrocarbons begins.
And at even greater depth, pressure, and temperature, all but the heaviest (tar)
molecules have been converted to methane (Fertl and Timko 1972).

If the amount of hydrocarbon generated by maturation of kerogen is great
enough, and if the escape of petroleum liquids is sufficiently retarded, there this
natural cracking process yields sufficient methane to saturate all of the forma-
tion waters in the geopressured zone, and more. The excess methane in reservoir
rocks collects In structural highs, forming the gas reservoirs commonly tapped
by wells for commercial production. Most of the gas occurs in reservoirs having
pressure gradients greater than 0.7 pounds per square inch per foot of depth
(psi/ft) (FPC 1966 unpublished data, Meyerhoff 1968, Perry 1969).

Methane-saturated formation waters of the geopressured zone escape upward
into the hydropressured zone (Stuart 1970: 2) and out of the sedimentary basin
as natural compaction and consolidation of the sediments occurs. As thesewaters move to shallower depths and zones where the temperature is lower and
the confining pressure is less, gas comes out of solution. This gas collects in
reservoir rocks or escapes at outcrop.

Extensive studies of the dissolved hydrocarbons in subsurface waters in the
hydropressured zone of the Gulf Coast, reported by Buckley et al. (1958), show
that "the concentration of dissolved hydrocarbons in a particular formation
Increases with depth and Increases basinward up to a certain degree" (p. 850),
and that "throughout the region sampled the Frio water .. . (was] either satur-
rated or nearly saturated with dissolved (methane) gas in nearly every well
sampled" (p. 868). The bubble point of Frio water increased linearly with depth
over the interval from 3,700 to 8,000 feet (1.15 to 2.5 kin) and closely followed
the hydrostatic pressure in the formation. No anomalous local enrichment of
methane content was observed in samples taken in close proximity to Frio oil
or gas fields.

More recently (1972), water from an aquifer at a depth of 3,200 ft. (1 kin),
pumped from an offshore water-supply well in Block 16, Grand Isle, Louisiana,
was found to contain 14.1 cubic feet (cf) of methane per barrel-its saturation
content at the situ pressure and temperature of the aquifer. At a pumping rate
of 900 gallons per minute (gpm), this well produced some 400.000 scf/day.

All subsurface waters below a depth of about 3,000 ft. (about 1 kin) in Ceno-
zoic deposits of the Gulf of Mexico Basin are probably saturated in methane.

NATURE AND PHYSICAL DIMENSIONs or BEDS CONTAINING SouRcE or GAS
Cenozoic deposits, mainly sand and clay of alluvial or deltaic origin, fill the

Gulf Coast geosyncline (Figure 1.1) to depths greater than 50.000 feet (about
15 kin) (Hardin 1962:1). Geopressure (Stuart 1970:2) occurs below tenths of
about 9,000 to 16,000 ft. (3 to 5 kin) beneath an area greater than 150,000 ml'
(388.000 kmi) (Jones 1975:1), and it probably extends downward to the base of
the Cenozoic deposits (Figure 3.6). Growth-faulted sand and clay bed systems,
formed as prograding deltas encroached upon the northwestern margin of the
Gulf, extend to depths averaging about 25,000 feet or about 8 km (Figure 1.2)
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(Ocamb 1961:139, Jones 1975:32). "Stacked" sand-bed aquifers in growth-faulted
blocks are the reservoirs to be tapped by wells designed to produce the hot, high
pressure water and its dissolved methane.

FIu E 1..-Thickness of Cenozoic Deposits in the Gulf Coast Geosyncline.

SouRcL Hardin (1962).

FIGURE 1.2.-Relation of Growth Fault System to Occurrence of Geopressure in
the Lower Rio Grande Embayment in Texas.
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The areal extent of growth-faulted blocks (Figure 1.2) ranges from about
120 to 400 mis (about 300 to 1,000 km'), but they may be grouped geologically
into larger areas for purposes of resource assessment (USGS 1975 :12). Within
each block, the sand-bed reservoirs are commonly 50 to 160 ft (about 15 to 50 m)
thick, and their cumulative thickness is perhaps half the total vertical thickness
of the fault block. Between linear fault-block trends, in long ridges subparallel to
the Gulf margin, are "whalebacks" of geopressured shale (Figure 1.2). Separat-
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ing major delta fault-block systems are subembayment shale wedges which
tongue landward between them, transverse to the Gulf margin. These shale de-
posits underlie perhaps 30 percent of the area of the geopressured system de-
scribed in the previous paragraph.

Detailed mapping of "stacked" sand-bed sequences in each of the major Ceno-
zoic deltaic systems will be necessary to enable definition of potential reservoirs
for development. Sediment facies maps should be made, in addition to cumula-
tive sand-bed thickness maps, for each major prograding delta system. These
maps, together with detailed structure maps of the same units, will be necessary
for well design and well-field layout. Information is readily available for the
mapping, and it should be done at appropriate scale-perhaps 1: 250,000.

Faulting of host beds may cut off sand-bed reservoirs, resulting in hydraulic
barriers and reduced yield from wells. Thermal diagenesis of the clay mineral
montmorillonite releases water containing large amounts of silica, and this pre-
cipitates where pressure and temperature drop. Flush of the waters of diagenesis
from clay beds and the cementation and consolidation of sand beds have greatly
reduced the permeability and porosity of reservoirs, especially where large
amounts of high-temperature water have escaped through them-as in parts of
the lower Rio Grande Embayment of Texas. Modification of permeability dis-
tribution in boost beds by natural processes must be analyzed, and the most suita-
ble zones for development must be identified and mapped.

EXTENT OF RESOURCE (GAS IN PLACE)

The amount of gas dissolved in geopressured zone formation waters in Cenozoic
d&posits of the Gulf Coast can be estimated, using the following assumptions:

1. All formation waters of the geopressured zone are saturated in methane;
2. The top of the geopressured zone can be mapped;
3. The total volume and depth distribution of sand-bed reservoirs and associated

shale deposits in the geopressured zone can be calculated (areal extent and
cumulative thickness) ;

4. The porosity of sand-bed reservoirs and associated shale deposits can be
described numerically, with reference to depth below the top of the geopressure
zone; and

5. The pressure, temperature, and salinity of formation waters can be described
with reference to depth below the top of the geopressured zone

These assumptions enable calculation of (1) the gas content of sand-bed for-
mation water at selected depths, with reference to the top of the geopressured
zone, and (2) estimation of the total amount of gas in solution in sand-bed for-
mation waters. Factors involved in the calculations include the following:

1. The methane content of fresh water at saturation, for pressures ranging up
to 10,000 psi and temperatures up to 3500 F. (1770 C.), is described by the curves
of Culberson and McKetta (1951:226), illustrated in Figure 1.3. These curves
must be extrapolated to about 25,000 psi and 5250 F. (2730 C.) for conditions in
the geopressured zone to a depth of 25,000 ft (about 8 km).

2. The depth to the top of the geopressured zone onshore has been mapped by
the U.S. Geological Survey (USGS), for Cenozoic deposits of the Gulf Coast. The
average depth, given for subareas identified by Popadopulos, Wallace, Wessel-
man. and Taylor ranges from about 0,000 to 12,700 ft (1.82 to 8.88 kin) (USGS
1975 :fig. 15, p. 126, and table 21, p. 128).

8. The cumulative thickness of sand beds between the top of the geopressured
zone and the deepest part of each growth-faulted block in the subareas mapped
by the TJSGS as described above has not been determined. Information on repre-
sentative dip sections and a proved rationale for assignment of regional sediment
faces distributions were used to develop the numbers used in making the follow-
ing estimate.

4. Porosity determinations have been made and reported for many thousands
of sand-bed reservoirs in the geopressured zone (in rate-case hearings of the Fed-
eral Power Commission 1962; 1960 : 1972). A generalized plot of porosity at indi-
cated depths is shown in Figure 1.4 (Stuart 1970), for sand beds and shale beds.
In the following estimate, only porosity data for sand-bed reservoirs in the geo-
pressured zone are used; Stuart's curve has been extrapolated to 25,000 ft (7.8
kin), where porosity of sand beds may be exlcted to average about 15 percent.
The decrease of porosity with increasing depth, from 37 percent at 18,000 ft to
15 percent at 25,000 ft (22 percent in 12,000 ft) amounts to 1.83 percent per 1,000
ft, or 5.85 percent per kilometer of depth.
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FoURE 1.3.-Solubility of methane in fresh water as a function of pressure and
temperature.
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SOURCE: Culberson and McRetXa (1951).

FIGURE 1.4.-Relation of porosity to depth for sand and clay deposits in the
gulf basin, in the hydropressured zone in the geopressured zone.
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5. Pressure and temperature gradients in the geopressured zone range widely,
from area to area as well as locally; reliable estimation of the dissolved me-
thane content of foimation waters requires detailed pressure gradient maps and
isothermal maps. For this purpose, regional maps of the 0.6, 0.7, 0.8, and 0.9
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psi/ft isiopreest'e surfaces will be required for each major geopressured deltaic
system. The 212*F (100-C), 250-F (120-C), 302F (WC), 36F (180C)'
92F (2000), 428°F (2200), and 482°F (250°C) isotherm maps will also be

needed for each such system. Formation water salinity must be mapped
wherever it exceeds about 20,000 mg/1 because methane solubility decreases
appreciably as dissolved solids increase (Dodson and Standing 1944: 173).

Although the pressure, temperature, and water salinity maps described above
are not available at this time, reasonable generalizations of them can be made
using available maps and knowledge of gradients and regional trends (Jones
1975: figs. 18-21, 24, 25, 32, 34-40, 45, 47-49). Popadopulos et al. (USGS )975:
fig. 15 and table 21) estimate the total reservoir thickness of the geopresured
zone onshore to be 9,840 to 13,120 feet (8 to 4 kin), sandbed porosity to range
from 18 to 21 percent, and shale-bed porosity to range from 9 to 12 percent.
They estimate the total amount of methane in water solution in these sedi-
ments to be 236.18 x 101 cubic feet, or 669.3 x 10 cubic meters (USGS 1975: 132,
table 24).

This figure, 286.18 x 10P cf, or 23,618 Tef of methane in formation water solu-
tion, is a conservative estimate for the onshore area of the geopressured zone in
Cenozoic deposits of the Gulf Coast. The thickness of the zone for development
is probably 18,120 to 19,680 ft (4 to 6 kin) rather than 9,840 to 13,120 ft (3 to
4 kin) ; and the average porosity of sand beds is probably close to 25 percent,
rather than 18 to 21 percent. But only about 50 percent of the area is underlain
by deltaic or delta-front deposits which contain sand beds that would serve to
drain the sales.

The calculation In Table 1.1 of the methane dissolved in sand-bed formation
waters beneath one square mile of Subarea DT-2 (USGS 1975: fig. 15, p. 126)
illustrates the method used in making the estimate given In this paper. Extrap-
olation of the gas saturation curves of Culberson and McKetta (1951: 4) may
be open to question, as no experimental data are available to support it; and
the effects of water salinity on methane solubility at high temperature and
pressure are unknown. The temperature and pressure gradients In Subarea
DT-2 can be closely approximated, however, and the calculated methane con-
tents are believed reasonable.

TABLE 1.1.-Methane dissolved in sandbed formation waters.
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'Culberson and MeKetta (1951) curves extrapolated by Jones (this volume).
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According to these calculations, the amount of methane dissolved in sand-bed
formation waters of the geopressured zone beneath each square mile of Subarea
DT-2, above a depth of 25,000 feet, is 634 billion cubic feet (Bef).'The total area
of Subarea DT-2 is 5,155 kin', or 1,902.95 ml. The dissolved gas resource of this
subarea is estimated to be about 1,200 Tef. About 70 percent of the onshore
geopressure zone in Cenozoic deposits of the Gulf Coast is believed to be under-
lain by deltaic and/or delta-front sandbed systems, and perhaps 30 percent of

U



the area of these systems is underlain by high-pressure shale ridges subparallel
to the Gulf shoreline (Bruce 1973: 819). The onshore area underlain by sand-bed
systems in which the dissolved methane resource occurs is therefore about half
of the 145,265 kms (53,624 ml') of the onshore geopressure zone, or about 26,812
ml'. The onshore resource is, on this basis, about 11,100 Tef of dissolved methane.
It conditions onshore are comparable, sand-bed systems underlie about 50,000
mIS, and the dissolved methane in them amounts to some 31,900 Tef. The total
estimated dissolved methane resource in Cenozoic geopressured sand-bed sys-
tems of the northern Gulf of Mexico basin is, on this basis, about 49,000 Tcf.
A comparable volume of methane-saturated water is present in the associated
geopressured shales, an appreciable part of which might migrate into pressure-
depleted sand-bed reservoirs as production occurs. Pehaps 100,000 Tcf of dis-
solved methane is pesent in Cenozoic deposits of the geopressure zone in the
northern Gulf of Mexico basin.

-Additional critical data needed to establish the extent of the resource include:
* 1. Dissolved methane gas content, as well as temperature, pressure, and dis-

solved solids of formation waters of the geopressured zone; sand and clay bed
texture, porosity, and permeability determinations; geologic studies-of the sedi-
ments; and hydraulic test data for aquifer systems, to enable calculation of
production characteristics of reservoirs.

2. Detailed maps of sediment faces, Isothermal surfaces, pressure gradients,
and salinity of formation waters, with respect to depth and sediment faces dis-
tribution.

3. Representative information on sediment faces and mineralogy, geologic
structure, temperature, pressure, and formation water dissolved solids and gases
sufficient for processing into computer data banks; and a mathematical model of
the basin adequate to define its structural, hydrologic, geothermal, and hydro-
chemical evolution.

No serious geologic uncertainties need be overcome to create recoverable re-
serves from this resource base.

RECOVERY

Recoverable reserves of dissolved methane from the geopressured zone of
the northern Gulf of Mexico basin are believed to exceed 258.2 Tcf, the proved
domestic natural gas reserves as of Dec. 81, 1970, reported In 1973 in the pub-
lication National Gas Reserves Study (FPC 1973). They could very well exceed
1,146 Tcf, the potential U.S. natural gas supply estimated In 1972 by the Poten.
tial Gas Committee (FPC 1975: 218, Table 9-2). The "dissolved-in-water" source
was not included in either estimate.

This estimate of recoverable gas dissolved In geopressure zone formation
water is based upon a development concept involving the installation of thou.
sands of large-capacity wells flowing hot, gas-saturated water through tur-
bines and gas separators.

All geopressured gas reservoirs now in production derive much of their gas
from this "dissolved-in-water" source (Figure 1.5) ; exsolution of methane
from associated formation waters occurs with gas production and resulting res-
ervoir pressure decline; exsolved gas moves to the gas cap. No water wells
have yet tapped the geopressured zone, but wells pumping gas-saturated aquifer
waters from the overlying hydropressured zone produce gas. Production tech-
nology Is well advanced, but as yet unproved; it could probably be proved In
less than one year.

Ultimate volumes and flow characteristics of a single project that might be
carried out are limited only by water well production rates. A reasonable facility
might include 20 water wells, each flowing 50,000 barrels per day (bpd) at
30 cf/bbl, prod,.icing 30 million cf/day of methane. Installations ten times this
size are believed possible in some areas.

A project of 20 wells could be on stream in less than 2 years; if in a "crash
program", In less than 1 year.

Gas can be recovered from this source through several different develop-
mental schemes. Multiple-use systems, In which geothermal energy, hydro-
pressure energy, and natural gas are derived simultaneously from wells, appear
to be most attractive economically. Technology is sufficiently advanced on all
aspects of such developments to make them possible now, but no field projects
have yet been undertalken. They are, however, in the planning stage, and
field demonstration should occur within a year or two under present schedules.
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Production records for many geopressured gas reservoirs show two distinct
slopes in the plot of shut-in pressure vs. cumulative production (P/Z plot), used
to predict reserves (Hammerlindl 1971: 7).

This conclusion leads to an interesting and important concept with regard to
the development of the dissolved.In-i-ater gas resource of the geopressured zone.
It could increase eniormously the recoverability of natural gas from this source.
It is as follows:

'Withdrawal of formation water at large rates by muttiple-well systems
tapping large geopressured reservoirs will lower fluid pressure over broad
areas. As reservoir pressure declines, dissolved gas throughout the reservoir
will be released from solution; this gas, when its volume exceeds 4 or 5
percent of the pore volume of the reservoir, will collect and move to struc-
tural highs in the reservoir, forming gas caps. When these gas caps have
grown to sufficient size, they can be tapped by gas wells and produced in the
same way as some 8,000 gas reservoirs now in production. In effect, water
production to obtain dissolved gas simply speeds up the natural process of
pressure decline that has resulted in the known gas reservoirs.

Such artificially-formed gas caps can be found by seismic survey, first by
locating the structural highs, and then by observing gas cap formation as
re-surveys detect it, by growth of a "bright spot" or "bright zone" in the
record.

No serious technological problems need to be overcome to create recoverable
reserves from this resource base.

W
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ECONOMIC AND INSTITUTIONAL CONSIDER NATIONS

A. The economics of a typical project to secure gas from this source are
unproved, but conceptual studies by Wilson et al. (1974) and House et al.
(1975) indicate that economical development projects are possible under 1975
market conditions. The gas is so pure that it can be converted to-commercial
grade methanol or marketed directly; it is the same gas that is produced (non-
associated) from some 8,000 geopressured gas reservoirs in the Gulf area.

B. Capital and basic goods and service requirements necessary to make this
an important source of gas are essentially "on the shelf"; some modifications
of technique in drilling and completing wells in the geopressure zone, already
pioneered, will be necessary; and specialized above-ground equipment designed
to handle the fluids in new ways, already well along in conceptual and engi-
neering aspects, will be needed. Expending comparable effort in exploration
and production of gas from conventional sources could not produce comparable
results, in terms of gas production, under the most favorable circumstances.

C. Legal, institutional, and environmental problems associated with exploita-
tion of this resource have already received considerable attention in connec-
tion with geopressured geothermal resources research since the production
effects are identical. The principal legal problem relates to ownership of the
gas dissolved in formation waters: Does the mineral lease include it, or is
it a part of the ground water (which must be produced for its recovery) and
thus governed by ground-water law? Institutional problems are largely those
of governmental regulation (federal, state, or local) and the determination
of which agency or agencies have prior authority in this matter. Environmen-
tal problems relate to disposal of saline water produced to obtain the gas,
and land subsidence that may result from the large-scale withdrawal of forma-
tion water. These problems are not unique to this resource development, and
have already received adequate study for effective management policy decisions.

D. Multiple use of fluids produced inn the gas production strategy have received
sufficient study for feasibility evaluation (Wilson et al. 1974, House et al. 1975),
even though gas recovery alone may not be economic under 1975 market
conditions.

19. The energy balance between the total energy required in a project to
explore, develop, and produce gas from this source, compared to the energy
of gas ultimately recovered from the project, is highly favorable Indeed. This
is because the exploration effort has already been largely accomplished by the
oil and gas industry; development technology has been perfected, and equip-
ment required has been fabricated by the oil and gas industry and the water
well industry; and because the production technology and equipment already
exist or are well advanced. The energy resulting is In the most desirable form;
it can be converted to methanol at the well head, used to produce electric
power at the well head, or shipped by pipeline to users through an existing
and highly effective distribution system.

-ASSESSMENT OF POTENTIAL OF THE SOURCE

The key decision required for development of this source is the choice of
location of the first project installation. Government can fund and make avail-
able government lands for such development, under a favorable lease and cost-
sharing arrangement. Industry (the oil and gas industry, a major utility, or
a major power user such as Dow Chemical, USA)_could contribute all of the
management and operational requirement. The project could be entirely done
under contract.

Key differences in judgment covering the quantity of resources or reserves
relate to: (1) percent saturation of formation waters in methane; (2) recover-
ability of formation waters for extraction of dissolved methane; and (3)
abundance of aquifers in the geopressured zone, suitable for development by
production wells. Key differences regarding the 9tate of recovery technology
relate mainly to methods of well construction and well field design, and to
reservoir permeability. Continuous rock cores for intensive laboratory study,
and a series of production tests using carefully designed well fields, are needed
to narrow the range of judgment.

The upper limit of contribution, in annual volume, from this source of gas
cannot be estimated with confidence at this time, but it should be at least 1.5
Tct/yr, or about 5 percent of the total U.S. requirement of 28 Tcf forecast
for 1975, made by the Denver Research Institute (University of Denver 1978)
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cited in Table 7-1, p. 184, v. 1, Federal Power Commission Report, National Gas
Survey, 1975. This estimate is based upon 1,000 wells each producing 4 million
gpd of water containing 1 cf/gal. or 4 Bet/day. It is possible that this source
might ultimately produce ten times this amount, mainly from the Outer Con-
tinental Shelf-perhaps half the total U.S. annual natural gas requirement.

This source could contribute very significantly to the U.S. gas supply in the
immediate future (2 to 5 years), perhaps 2 percent of the U.S. requirement
within 4 years.

The contribution of gas from this source could be half the U.S. annual require-
ment in 10 years, and perhaps 80 percent of the annual requirement in 25 years.

The methane dissolved in formation waters of the geopressured zone is by
far the largest, most readily accesible, and least expensive alternative source
of natural gas in the United States.
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Senator GRAVEL. We will stand in recess until tomorrow at 9:30.
(Thereupon, at 3:05 p.m., the hearing in the above-entitled matter

recessed to reconvene at 9:30 a.m. Tuesday, June 21, 1977.)
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INCENTIVES FOR DEVELOPING NEW ENERGY
SOURCES

TUESDAY, JUNE 21, 1977

U.S. SENATE,
SUBcOmmITTEE ON ENERGY AND FOUNDATIONS OF THE

CoMMirrx ON FINANCE,
Washington, D.C.

The subcommittee met, pursuant to recess, at 9:35 a.m. in room
2221, Dirksen Senate Office Building, Hon. Mike Gravel, chaL'man,
presiding.

Present: Senators Long, Gravel, and Bentsen.
Senator GRAvFIm The hearings will come to order.
Today is the continuation of the energy hearings that we initiated

yesterday and our first witness is the distinguished Governor from the
State of Louisiana, the home State of our chairman of the full com-
mittee, Gov. Edwin Edwards. We are happy to have you here.

Senator Long?
Senator LONG. Mr. Chairman, I am very proud to have our Governor

with us today. I have read 'his statement regarding the energy prob-
lem. There is something that is in very scarce supply in Washington,
and that is commonsense. The Governor has a view about energy, both
its production and its conservation, which I believe can be very help-
ful to this committee. We are very proud of him in Louisiana.

We have not only an exceedingly able administrator, we also have
one of -the best-looking, best-dressed Governors with the best sense
of humor.

You have a lot going for you, and we are fortunate to have you as a
witness.

Senator GRAVE,. Having served briefly with his wife, he also has one
of the best-looking wives.

With all of these plaudits, it will be hard to follow.

STATEMENT OF HON. EDWIN EDWARDS, GOVERNOR OF THE STATE
OF LOUISIANA

Governor EDWARDs. Thank you very much for your generous com-
ments, and, Senator Gravel, may I say I compliment your State for its
contributions to our energy problems and say if the States between
Alaska and Louisiana were as willing and able and anxious to con-
tribute to the problem, we would not have to have these kinds of
hearings.

Lousiana furnishes 44 percent of the interstate supply of natural
gas, more than the aggregate contribution of Texas, Oklahoma, and

(137)
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New fexico, and 90 percent of this Nation's offshore development of
oil and natural gas comes from offshore Louisiana; and 75 percent
of the natural gas shipped in interstate commerce.

I suggest that this makes us qualified to speak on the subject and
also gives us a front row seat in trying to develop some national policy.

I have a formal statement which I have presented to the clerk
of the committee i'hich I will ask be filed and I will just add to it
extemporaneously.

May I supplement this statement by saying that the bottom line,
as far as I am concerned, is national Government is overlooking a very
important American principle, and that is the free enterprise system.

I would like to suggest again, as I have done many times, that the
way the Government can best approach this problem is getting out of
the business of regulation and involving itself in the production, sup-
ply, and pricing of oil and gas and allow the free market to work its
way. That is not the opinion alone of the conventional Governor of an
oil and gas producing State. It represents the opinion of most every
national economist, most of the trade journals, most of the national
publications and newspapers such as the Washington Post and the
editorial policy of the New York Times and everyone who has studied
this problem except for a few economists who are in the employ of the
administration.

I suggest to the Senator from Alaska that many projections and
studies have been made about how much oil and gas is in place, not
just discovered, in the world and in this country. All of these projec-
tions have proven to be woefully short, or off the mark. No one really
knows how much oil and gas is in America, or the world. Pricing
mechanisms and new techniques will affect dramatically any such
projections.

In 1923, a renowned group of scientists, engineers, and geologists
predicted that the reserves of oil in this country would equate to 9
billion barrels. That, Mr. Chairman, is exactly the proven reserves
now at Prudhoe Bay. It shows how woefully inaccurate these predic-
tions are.

I suggest to this Congress that the only way to really determine how
much oil and gas is available for American consumers from our own
production is to allow the free market and the American oil and gas
companies to have the men, technology, and equipment to produce oil
and gas where it can be found to be able to do so.

Comparisons have been made about the projected $10.6 billion
budget for the Department of Energy which will represent its first
year of operation. By history, we know that if that is the first year's
budget, it is going to be more the second. third, fourth, fifth, and
ensuing years.

It has been pointed out that the Federal Government could give a
$3 subsidy for every barrel of oil produced in this country at a cheaper
price than funding the budget for the Department of Energy. I am
satisfied that it would have a far more salutory effect in resolving this
problem.

In conclusion, I suggest that the administration's program offers no
incentives whatsoever to those who know something about the produc-
tion and transportation of oil and gas. It offers no planned program
for the development of areas, particularly the Atlantic seaboard, Lake
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Erie, and other parts of the country under the Federal domain. It of-
fers no indication at all of a concerted effort to get production in these
areas.

Since the Secretary of Interior has been Secretary, he has acquiesced
in or a part of canceling three different proposed leases or lease sales
in areas that are highly susceptible for production of oil and gas. In
one of the great hypocritical statements of the decade, in 1 week he
canceled two leases that were held by companies offshore Louisiana
because he said they were not producing them fast enough and at the
same time canceled a proposed lease sale in another part of the country
stating in one instance he wanted to maximize the production of oil
and gas as much as possible. He gave you no reason whatsoever for not
even holding the sales in the other areas.

It is typical of the tunnel vision of this administration in wanting
the traditional oil and gas States to continue producing at whatever
environmental risks and consequences we would have to incur and
selling our resources at regulated prices to the Nation while the rest
of the Nation fails to respond for its opportunity to produce oil and
gas.

I would like to see the Congress of the United States adopt a firm
policy that we are going to return to the free enterprise system in the
production and transportation and pricing of all natural resources,
but recognizing that the attitude of the national media and the hysteria
that pervades the country as to what would and would not happen if
that occurred, and recognizing that these Americans seem to have for-
gotten what brought us to the greatness that we now have in this
Nation.

I know that this Congress is probably going to adopt some rules or
programs relative to this. I therefore suggest that at least the Congress
take the position, if a company or individual is courageous enough to
spend its or their money in the development of new reserves that that
person or that firm sell those reserves or develop them at the market
prices. That is the least we can do to encourage development of addi-
tional reserves and stimulate oil and gas in this Nation and move us in
the direction of independence from depending on foreign sources for
huge quantities of our Nation's energy resources.

Thank you.
Senator GRAVEL. What will be the effect on the tax revenues with

respect to the President's energy program, particularly the wellhead
tax and the regulation of intrastate oil and gas?

Governor EDWARDS. It would not have any effect. We are based on a
volume tax. We get 7 cents a thousand cubic feet, whether it brings
18 cents or 50 cents or $2.

Senator GRAVEL. I wish the State of Alaska had that kind of setup.
Ours is dependent upon the price.

Governor EDWARDS. The State of Alaska should do that. The States
who have coal--Montana, for instance, has a 30-percent severance tax
on the value of coal. It has gone up 10 times in the last 4 years when it
recognized that coal was going to become very significant in the energy
production in our country.
. Senator GRAVFL. You said that your tax is based, on volume, regard-
less of price.
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Governor EDWARDS. That is correct. I might say also, as the chair-
man knows,- we in Louisiana are willing to pay the fair market value
for gas. It is now commanding a price of $1.50 to $2 a thousand cubic
feet as compared to regulated prices which are now averaging less
than 50 cents a thousand cubic feet.

In other words, we are willing to pay the fair value.
Senator GRAVEL. Could you state that again? Intrastate is what

price?
Governor EDWARDS. It goes now, depending on the location and the

extent of the reserve, from $1.50 to $2 a thousand cubic feet. I might
say we could sell volumes more if we had it available at that price.

Senator GRAVEL. And the interstate price control is what, coming out
of Louisiana.

Governor EDWARDS. The highest control price coming out of 25 pipe-
lines that transfers out-of-State is 52 cents a thousand cubic feet, ex-
cept for some emergency gas that was sold in the last emergency that
went at $1.42.

Senator GRAVEL. The people of Louisiana are paying $1.50 more for
gas than people buying gas from Louisiana ?

Governor EDWARDS. That is right. We have a unique distinction of
the second reconstruction. One can purchase gas in New York coming
through interstate lines from Louisiana after paying a nickel a thou-
sand cubic feet per hundred miles to transport it cheaper than he can
buy gas a mile and a half from the source of the production because of
the fact that we are paying unregulated, but realistic, prices for the
gas and the Federal Power Commission is regulating the interstate
tax at unrealistic prices.

Senator GRAVEL. I might underscore something here. This strikes
me as the same situation in our State. I do not understand how we in
political office sustain ourselves in office while offering, or proposing,
deregulation when in fact our people-particularly your people more
so than mine-are paying more under deregulation than they would
otherwise. But that is still a viable concept among the electorate. We
do not have enough faith in the national electorate to understand
finance.

Governor EDWARDS. That is true. We are not sending any more gas
out of the State. Those in other -parts of the Nation that want to use
it will have to get realistic and pay realistic prices for it. As T told the
Governor of Pennsylvania. if the Congress passed a law forcing
Hershey Chocolate Co. to sell candy bars at a nickel a bar, there would
be no more candy bars, and there will not be any more 40-cent gas
being shipped out of the State of Louisiana.

Senator GRAVEL. Maybe we should make people ini Pennsylvania pay
25 cents for a Hershey bar and the people around the country pay a
nickel.

Governor EDWARDS. That is a classic example of the reversed logic
of the whole situation. We are producing, taking the environmental
risk. We have the problems. They sit on huge supplies of oil and nat-
ural gas off the Atlantic seaboard. Lake Erie, for instance, to mention
one interior area refusing to develop it because of some insane idea
that it will disturb the fish and want us to continue developing our own
resources and bleeding them and sell the produced resources for one-
third of their value.
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Senator GRAVEL. Let me underscore those figures again. Interstate
gas coming out of Louisiana is 50 cents?

Governor EDWARDS. It is closer to 30 cents. The highest price for reg-
ulation from the Federal Power Commission is 52 cents.

Senator GRAVEL. From 30 cents to 52 cents while intrastate gas is
selling-

Governor EDWARDS. Is $1.50 to $2.
Senator GRAVEL. Thank you very much.
Governor EDWARDS. Let me show youjhow unrealistic the situation

is. The State of Louisiana, not the citizens, but the State as a govern-
ment, owns gas reserves which are being produced at 9 cents a thou-
sand cubic feet because of the Federal Power Commission price regu-
I ations that are 20 years old, we are unable to do anything about it.

Senator GRAVEL. It is not the oil companies, it is the people in Louisi-
ana who are being disenfranchised from a proper legacy or proper
return on this 9-cent gas which could be about $1.50 in the interstate
market if it were unregulated. It is not the oil companies that are being
deprived of these revenues. It is all the citizens of Louisiana who
are certainly being hurt by this Federal policy.

Governor EDWARDS. Certainly my State owes 100,000 barrels of oil
production a day that sold for $5.35--this is crude worth $15 in the
open market. This Government would subsidize oil companies that
purchased oil from the OPEC nation, forcing our State to sell its oil for
one-third of its price.

The greatest tragedy of all is that that policy is depriving the Amer-
ican people of the hope, the possibility, of becoming self-sufficient in
the production of energy. Ultimately, w e will run out.

Senator GRAVEL. Yesterday we had testimony from a professor from
your university. He indicated that there is a possibility of 49,000 or
50,000 trillion cubic feet of gas in the waters underlying Louisiana
and part of Texas that will not be touched unless there is a proper price
to go after it. There is more gas than the Nation could use for a number
of years.

Governor EDw,%ms. That is right, Senator. Every time we talk like
that, people on the east. coast and. California talk about how parochial
we are. They do not talk about how parochial they are in insisting the
Federal Government cannot develop reserves on the Atlantic seaboard,
nor does California talk about how parochial it is when it announces
publicly that it would not provide for the discharge of oil coming
out of your State or that it will not permit the Government to build a
pipeline across California to the East where the demand and need for
the crude is.

Senator GRAVEL. When you talk about the transportation of oil
across Alaska, I have heard time and time again what a great surplus
we are going to have on the west coast. If a pipeline is permitted from
the west coast, it will have the capacity to move 1 million barrels a
day from the west coast to Texas, which would mean the west coast
would have a deficit surplus of some 400,000 barrels minimum a day.

The perception is that it is all the fault of industry. Of course, the
Government is not culpable for these kinds of delays.

Governor EDWARDS. The only people being blamed by some elements
of Congress for the shortage, those who have been using the cheap oil
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and gas all these years all of a sudden are blaming us and saying they
are not responsible for today's condition.

Senator GRAVEL. Senator Long I
Senator Loxo. Another point that has not been discussed, which you

touched on, I would like to develop in a somewhat different manner.
When the Government erects many disincentives for energy produc-
tion, we should not be surprised when we do not see the production
that we would like to have.

Let us look at one simple thing that we have to contend with. If a
man-

Governor EDWARDS. If I may interrupt you on that point, 3 weeks
ago I got a letter from a drilling company. We had issued 13 permits.
They had acquired $10 million. They said, take back your permits we
are not going to drill the wells, we are not going to spend $10 million
to drill 13 holes.

That is a classic example of the counterproductive effort of this
administration. The disincentives far outweigh the incentives.

Senator Loo. Let us explore for a moment the situation that exists
with regard to State leases. There are many of them in Louisiana,
about one-third of them in navigable waters of one sort or the other.
After a company has drilled down to, say 5,000 feet into a salt dome
structure, about the best place to look to find more energy would be
to drill on that some structure below the 5,000 foot level. Does that not
figure ?

Governor EDWARDS. That is the geologic principle that is used in the
development of oil fields.

Senator LoNG. One of the best places to drill, in the same area and
in the same geologic structure, is deeper in the same structure. And is
it not true that most of the oil in Louisiana is found in salt dome
structures?

Governor EDWARDS. That is true.
Senator LONG. Let us suppose that someone has drilled a well down

5,000 feet. He may find producing areas as low as 20,000 feet, but as
long as the Federal Government maintains the fiasco of price controls
which prevent the sale of that oil or gas for what he deems to be
the fair market price, does he not have a disincentive to drill deeper
and find oii or gas when it would be classified a "old oil" or "old gas"?

Governo' EDWARDS. Absolutely.
To carry, that further, they are proposing, and have proposed, that

a well drilled within 21/2 miles of where an existing well is, is not new
oil. Horizontal distance of the surface of the Earth has nothing to do
with whether it is from the same reservoir. One may drill a well half a
mile from an existing well over a fault and tap an entirely new reserve.
Or, to the contrary, you might go 10 miles down one reserve of oil and
tap from the same reserve. It depends on the geologic formation 15,000
feet below the surface of the Earth.

Whoever made that 2/2 mile proposal, or 5 mile proposal, has no
knowledge whatsoever of existing or new production as compared to
old production.

Senator LoNG. Is it not true that practically all existing leases, cer-
tainly all old ones, provide that as long as a leaseholder is producing
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minerals in commercial quantities from that structure, he can maintain
his leaseI

Governor EDWARDS. That is right.
Senator LoNG. A leaseholder is in a position to maintain his lease

and to prolong the period of its energy production, but he may forego
potential energy production because of the fiasco of price controls that
as been plaguing this Government for so long.
I believe that Federal mineral leases read about the same as the State

leases. I think they are patterned after Louisiana leases, are they not?
Governor EDWARDS. That is correct.
Senator LoNG. Until we offer the economic incentives to go out and

a produce additional energy, no one will know how mitch energy could
beproduced.

Governor EDWARDS. That is exactly the bottom line. No one knows
how much oil and gas is in this country until we say to the American
oil and gas companies, you go out there and find it and you can sell
it for a fair price in a free and competitive market. That is the best
way to determine whether we have any supplies left in this country
to be discovered.

Senator Loxo. Furthermore, the Secretary of Interior and environ-
mentalists who have associated themselves with him are still struggling
with the theory that a producer out there might, to some degree, pol-
lute the water around an offshore rig.

My understanding is that about 2 percent of the oil pollution of the
sea has occurred from oil rigs, blowouts and spills. Over 10 times that
amount, about 23 percent, has occurred from waste, spillage, and acci-
dents within the shipping industry. Ten times as much pollution
comes from shipping.

Those two sources together would account for almost 30 percent of
the pollution oil in the ocean. The other T0 percent, as I understand
it, is accounted for by the ordinary, everyday usage that occurs in the
country itself. For example, some fellow empties out a crankcase-of
oil and empties it into the sewer andt the oil flows on down the river
and finds its way to sea. In other cases automobiles driving down
the highway drip oil out of the crankcase, a drop here and a drop
there. -All those drops after awhile amount to a black streak down the
highway, and the oil later washes out to sea.

Practically nothing is being done about the 98 percent of the sea's
oil pollution. Do you know of anything substantial that is being done
about the 70 percent of the oil pollution that finds its way to the sea
because some drops from an automobile, a tractor, a truck, or a rail-
road engine?

Governor EDWARDS. Nothing at all.
Senator Lo.x-o. People are choking on a gnat, but are swallowing a

camel by- refusing to do anything about the major problem. I was told
the other day that a proposed regulation for drilling out in the Atlan-
tic would require that the water discharged into the Atlantic be
cleaner than the water taken out of the Atlantic.

Can you see any sense in that ? -
Governor EDWARDS. Not at all. I see no sense in much of what is be-

ing proposed and talked about.
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We had one spill at Santa Barbara that created a problem for the
coastline. All of the other spills occurred offshore Louisiana. We have
not had any adverse circumstances.

Senator Lo.xo. 120,000 wells have been drilled in Louisiana.
Governor Emv.%nns. Ninety-five percent of all the wells drilled in

this country.
Senator ' LoNo. In the learning stages of the oil and gas industry

there were not as many precautions as are taken today. It is my im-
pression that 10 times as much precaution is taken now as there were
in the early days.

Governor EDWARDS. A hundred times better technology.
Senator Lo.xo. Even without all of that, there is no indication of

any permanent damage to the ecology.
Governor EDWARDS. None whatsoever. Our take from oysters,

shrimp, and fisheries have increased on a steady line for the past four
decades.

When you want to fish in the Gulf of 3exico, the place to go is near
a rig because the rig constitutes a manmade reef that attracts sport
fish.

We do not have any adverse consequences from it in the Gulf of
M[exico. The national news media has the average person in New Eng-
land, of course, believing that an offshore rig is a spewing, dirty,
ugly apparatus that has to be circumvented by swimmers. That is not
true.

The place for development there is 60 miles from the coastline. You
cannot see an oil and gas rig from the top of the Empire State Build-
ing on a clear day-if theyhad a clear day to look out in the ocehn.

Senator LON'. Meanwhile, the Federal Government has a problem
with the Continental Shelf. The revenues from Federal property are
not shared with States adjacent to offshore mineral production.

The one reason why Louisiana pioneered in (eveloping the Con-
tinental Shelf is that it hoped to make some money out of it, and it did.
The Federal Governv"wnt five5 it so that the States get no share of the
revenue generated off their shores.I

So far, no program has been worked out to compensate the States
for the damage to their highways and the burden on their schools and
their public services for supporting the offshore oil industry there, is
that correct?

Governor EDWARDS. That is true. Not only that, we are not even
afforded the opportunity of taking any )art. f the crude oil and gas
coming onshore from offshore development for our own uses.

In other words, it. just, goes through Louisiana like a steam locomo-
tive, through pipelines. We never get an opportunity to use any of it.

Senator Lo.x-o. The possibilities for the States or local governments
to make a profit from the production of oil and gas off their shores
do not exist.. Can one then be, surprised that when someone tries to
drill out in the Atlantic, they are met with environmental lawsuits by
local governing bodies and States designed to tie them up in court?

Recognizing the fact that offshore l)roduction will be a burden on
the economy of those States and local governing bodies, can one be
surprised that the coastal States of the Atlantic all take the view that
they should not encourage offshore production ?



145

Governor EDWARDs. Subtly and unexpressed-I do not have any
proof of this--I think those people out-there are resisting, waiting for
the date when the Federal Government will ugree to share with the
Coastal States. They think as long as they are not getting any share,
they would rather leave it. out under the'ocean, because they assume
sooner or later that the. National Government will adopt a policy of
sharing.

When we run out of ours and there is no more to produce off the
Gulf of Mexico, then it will be a national policy to share it with
Coastal States as a matter of fairness and equity.

Senator Lo.NG. Thank you very much.
Senator GRAVEL Thank you very much.
Governor EDWARDS. Thank you" very much. See you soon.
rThe prepared statement of Governor Edwards follows:]

STATEMENT OF EDWIN W. EDWARDS, GOVERNOR, STATE OF LOUISIANA

Mr. Chairman and members of the Committee, I would first like to express my
appreciation for the invitation to speak to your committee relative to the question
of incentives for new energy production, currently under consideration before this
Subcommittee.

Without regard to its relative size and population, Louisiana's contribution to
the nation's energy needs is unparalleled. We produce approximately one fourth
of all the oil and natural gas produced in the United States. From this production,
we furnish approximately 44 percent of the interstate supply of natural gas,
more than the aggregate contribution of the states of Texas, Oklahoma and New
Mexico all at a fraction of the cost paid by Louisiana's consumers for their own
indigenous resource. This results iII Iuisiana exporting approximately 75 percent
of the natural gas produced in the state. Over 90 percent of this nation's offshore
oil and natural gas production and experience occurs off Louisiana's coastal
reaches, with virtually all of that production being landed on Louisiana's shore.
I doubt seriously that one could find anywhere in the world a higher concentra-
tion of activities dealing with the production, gathering, and transportation of
oil, refined products and natural gas. This same level of concentration and con-
tribution holds true for refining and petrochemical production.--

Given the Louisiana experience, one might reasonably assume that the State
and its people have achieved great wealth thereby. Nothing could be further from
the truth. Louisiana suffers one of the lowest per capita incomes in the nation
and like many other states is struggling to maintain traditional public services
to its people. Therefore, I make absolutely no apology for Louisiana's contribu-
tion to the nation's energy requirements, for none is in order. By the same token,
it is not my intention to boast or promote the state of Louisiana. The point is,
however, that the people of my state and I, are growing increasingly weary of
the attitudes of some segments of our society that petulantly insist upon more
of a kind of activity from my state and people than they are willing to demand
of themselves, and all upon terms and conditions they unilaterally deem appro-
priate. To do so is neither reasonable nor fair. When I or my people complain.
the response of our detractors is to the effect that we are acting "selfishly" or
"provincially" and thus the polarization escalates.

We Just passed through a terribly difficult winter as a nation. The unavail-
ability of natural gas, to some regions of the country led to massive unemploy-
ment, a concomitant loss in national production, a slowing of economic recovery
and upward pressure upon the currently unacceptable rate of inflation. Through-
out the winter natural gas producers, and Intrastate pipelines and officials in
the principal producing states did everything III their power -to locate and make
available to the distressed every parcel of surplus natural gas they could find,
which we like to feel helped to mitigate the consequences of the shortage.
Evidence of the success of these activities can be noted in the fact that FPC
chairman, Richard Dunham, who designated the Emergency Natural Gas Act, in
order to fulfill the purposes and goals of that legislation, did not have to invoke
the operative provisions of that act, mandating conduct or activity on the part
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of any producer, pipeline, local distribution company or state official. The legisla-
tion suspended the legal impediments to such activities and made It possible for
the participants to partially fill the void or deficit, thereby preventing any cur-
tailment of the high priority users the legislation was designed to assist.

Although the crisis experienced had been predicted by many fok' years and was
inevitable, cries of "withholding" and accusations of nefarious acts on the part
of producers, and in some instances producing states officials, were made. Ironi-
cally, by those who contend most vociferously that the bankrupt policies of
the past 23 years, relative to the regulation of natural gas producers, should
not only be continued but extended.

In the midst of this same crisis, the newly appointed Secretary of the
Interior, delayed and announced cancellation of previously scheduled Outer
Continental Shelf lease sales off the west coast. In addition, also during the
peak of the same crisis, a United States District court found unlawful, previously
consummated lease sales off the Atlantic coast in the area commonly referred
to as the "Baltimore Canyon", which suit was Instigated and pursued by several
states severely impacted by the natural gas shortage. In mid-May of this year,
Interior Secretary Andrus "postponed" previously scheduled lease sales in areas
off-shore Alaska, California and the southern Atlantic coast. I personally find
such actions incredible. I am Informed that approximately 50% of the known
domestic reserves of coal, oil and natural gas underlie Federal lands, both
onshore and offshore, however, production from these same Federal lands con-
stitute less than 10% of total domestic production of these same resources,
leading one to question just how one is to define the charge of "withholding.

Now that I have established what I perceive to be Louisiana's license or
entitlement to comment upon proposed solutions to the so-called "energy crisis"
I will attempt to direct my comments to the question of energy producer
incentives.

It is difficult to talk aout future sources of energy without commenting upon
the national energy plan as promoted by the Administration.

I applaude the President's courage in taking up the difficult challenge of
moving the nation toward the adoption of a comprehensive energy policy which
calls upon the people to sacrifice, conserve and accept the reality of higher
prices for future supplies. Beyond this positive aspect of the Administration's
proposal, it is my Judgment that it falls short of presenting a meaningful
solution to the problem.

I happen to be one of those who believes that any successful political and
economic system can only survive so long as it realizes sustained economic
growth. In my judgment, the overall effect of the Administration's energy plan,
If adopted and enacted into law, will be to produce pervasive economic decline
from which this nation may never recover.

The members of the industrialized community, particularly the United States.
have become profligate consumers of the world's finite energy resources of oil
and natural gas. The fact that the United States ranks first In the per capita
consumption of energy Is due to the simple fact that it has chosen as a matter
of national policy to price it cheaply both by acts of omission and commission.
As a nation, we must now pay a dear price for this generation or more of unwise
national policy. Over this point there should be little disagreement. What we
must avoid, however, is fashioning a remedy or solution that itself is terminal.
To avoid creating more problems than we seek to solve, the future equation
between energy conservation and energy production must be balanced.

Although serious questions have been raised as to the conservation goals
sought by the Administration, there can be little disagreement that the overall
thrust of the plan is tilted heavily toward the conservation side of the equation.
The Administration proposes heavy taxes on so-called gas guzzling automobiles
and rebates on gasoline efficient automobiles. The -pln proposes onerous taxes
upon industrial uses of oil and natural gas, the articulated purpose of which is
to induce conversion of the taxed industrial uses to coal fired facilities.

In addition, the Administration seeks authority to mandate conversion. Tragi-
cally, however, I am convinced that the architects of this plan have given little
or no consideration to the ability of the coal industry to expand production of
coal sufficient to meet the induced increase in demand or how the coal mined
will be transported and made available to the nation's highly dispersed Industrial
complex, or more importantly what the coal will cost. Clearly, the Administration
has not structured into the coal conversion goals the availability and cost con-
siderations that are yet unknown, resulting from pending surface mining legis-
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latlon. I am advised that the National Coal Association, whose members at least
superficially appear to be in a position to gain the cost from such policies are
in fact opposed to forced conversion for the candid reason that they foresee
a massive supply-demand Imbalance that will Induce upward pressure upon
the price of available coal and ultimately result In the clamor for price controls
over that currently unregulated industry. How the coal industry is expected
to do its long range planning and form the necessary capital to undertake a
massive increase in mining In the face of such uncertainty is beyond comprehen-
sion. I am further advised that no Administration official, during the course
of the formulation of the plan or prior to its promulgation on April 20th of
this year, consulted with the National Coal Association or any of its member
companies. It Is thus no surprise that some agencies of the Government question
the stated goals of the Administration's plan.

As I see it, over a period of time this nation, along with the rest of the
industrialized nations of the world, must undertake a monumental research
effort to rapidly develop less conventional technologies and move quickly to the
commercialization thereof. All of this, of course, cannot occur overnight. The
capital requirements will be Immense. The costs in life style, Inflation, jobs and
economic growth will be painful. This makes it essential, therefore, that during
the costly transition period we maximize the exploration for and production
of our remaining reserves of domestic oil and natural gas. Unfortunately, the
President's energy advisors have succeeded in basing the portion of the overall
plan dealing with future supplies of oil and natural gas on the misguided assump-
tion that the domestic supply of these conventional resources is all but depleted.
This of course has long been advocated by those conservationists and environ-
mentalists who have no difficulty in accepting the concept of a no growth economy.

Much lip service is given by the Administration to alleged incentives to pro-
ducers to explore for and bring on additional supplies of oil and natural gas.
In reality, the potential new supply Is understated and the incentives are equally
overstated. The Administration's natural gas proposal is the most glaring example.
First, it proposes to extend Federal price controls over the sale of newly found
gas sold in Intrastate commerce.

The price ceiling proposed is substantially below the current market clearing
price in the principle Intrastate markets, where supply and demand are In
balance. The actual btu related price structured into the Administration's nat-
ural gas proposal is below the prospective FPC cost based rate, the rate design
of which was recently approved by the Federal courts. The natural gas provisions
of the legislation are further subject to an interpretation that would empower
the new Secretary of Energy to roll back prices being paid under operative intra-
state contracts, in some instances to a level as low as 29.5 cents per Mcf. The
same natural gas provisions of the legislation extend to the President the stand-
by power, under vague and indefinite standards, to regulate the sale and resale
rates of Intrastate pipelines. The aggregate effect of the foregoing proposals is
to inflict the Intrastate market with the samo disease that has led to the shortages
experienced by Interstate consumers "protected" by the Federal bureaucracy.
This Is tantamount to contending that we will resolve the problem by allocating
the shortfall. How one can contend that this will elicit new and additional
supplies is beyond my capacity to reason.

As if this were not enough, the legislation proposes to empower the President,
under an extension of the Emergency Natural Gas Act, to allocate away from
the intrastate market supplies of natural gas for the benefit of markets that
have demonstrated in the past a total unwillingness to pay the price necessary
to secure those supplies.

It should be remembered that the gas available In the intrastate market was
produced In response to higher prices paid In that market, with capital formed
in the hands of producers through those same higher prices. Consumers In the
intrastate markets have demonstrated a willingness to pay these prices so as to
secure their jobs and their economy. The fact that the legislation proposes
somehow to compensate the loser does little to comfort and ease the anxiety of
the people of my state or to ameliorate the divisiveness the energy crisis has
stimulated over the past several years.

The President was most courageous and correct when he told the American
people on the evening of April 20th, that it was unsound national policy for
consumers to pay less for the energy they currently consume than the cost of
its replacement. This is a very basic and fundamental principle of economics,
particularly when dealing with the production and marketing of a finite resource.
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However, I -am somewhat confused by the proposal that the replacement cost to
the consumer should be achieved through a series of complex taxes, while some
of the prices permitted to producers for various increments of new supply
not yet discovered are expected to be delivered at less than his costs. Under this
policy, the vast majority of the funds derived in higher energy prices paid by
the consumer will go to the government for transfer payments instead of going
to stimulate more production and the development of both old and new energy
sources. Even here, -the Administration over the past several weeks has indicated
considerable vacilation and indecision as to how much and how these transfer
payments will be made.

In my judgment, this proposal is tragically short-sighted. It provides for the
most part only for the rationing of a shortage and not for any long range vic-
tory for the consumer through more plentiful supplies. You the Congress are
being asked to accept defeat when it is obvious that the vast majority of the
American people have little if any understanding of the nature of the crisis,
much less its depth. Second, you are being asked, through the proposed enact-
ment of the Administration's National Energy Plan and the creation of a
Department of Energy, to create and establish the most massive and pervasive
bureaucracy that this nation has ever known, empowered to reach into and
seriously affect virtually every aspect of human life. This entire package has
been conceived and submitted to the Congress in a matter of a few months.
Consultation with a few of my former colleagues in the Congress leads me to
believe that in spite of the fact that Congress has struggled with these issues
for several years that little or no consultation with Congress has occurred. I am
frightened when I hear that Federal agencies such as the FPC which have par-
ticipated in the regulation and implementation of our national energy policy
for virtually a generation were likewise not consulted. Testimony of Admin-
istration witnesses before the various committees of both the House and
Senate clearly reflect that little or no study of impacts were performed prior
to the submission of this legislation to the Congress. The credibility of some
of those that have been made are subject to question. More importantly, many
of the provisions contained within the legislation cause one to seriously ques-
tion competence of some of those who participated in its drafting.

In summary, I especially implore the Congress, and particularly the members
of this committee, to consider the impact upon the nation's economy through the
implementation of this program, particularly the tax proposals, and to recognize
the gross deficiencies of the plan relative to the supply side of the equation. Plain
and simple is the fact that the energy shortage that we now confront, and will
confront in the future, may be viewed primarily as a shortage of capital invest-
ment. Without a massive increase in the rate of investment, not only in oil and
gas production, but also in the development of and conversion to other forms of
energy, the shortage can't be reduced. Yet, the Administration's plan puts few
additional funds in the hands of the energy producers to stimulate investment.
Under this scheme, only the government will have sufficient funds and that means
a switch from the private to the public sector. Governments, including this one,
have a very bad record when it comes to making investment decisions. In this
latter regard, I would suggest that you give serious consideration to a program
calling for a sharing of the crude oil equalization taxes with producers, if they
are adopted into, even if only on a phased-in basis or on a basis calling for rein-
vestment in the quest for new supplies as a credit against the tax.

At a minimum, you should require the proponents of such drastic measures to
demonstrate to your satisfaction the economic and social costs resulting from
their implementation as compared to the alternatives.

I thank you once again for the opportunity to express my views.

Senator GRAV L. Our next witness is Joseph Downer, executive vice
president, Atlantic Richfield Co.

STATEMENT OF 3OSEPH P. DOWNER, EXECUTIVE VICE PRESIDENT,
ATLANTIC RICHFIELD CO.

Mr. DOWNER. Good morning, M.[r. Chairman and Senator Long. My
name is Joseph P. Downer; I am an executive vice president and a
member of the board of directors of Atlantic Richfield Co. I appre-
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ciate immensely this opportunity to appear before your committee to
present the views of my Company with regard to the impact of Govern-

- ment policy, particularly pricing policy, on the domestic supply of oil
and gas.

I would like to begin my testimony today by providing you a few
recent illustrations from our industry and Atlantic Richfield which
demonstrate that a reasonable regulatory climate can have a favorable
impact on increasing domestic oil and gas reserves.

One, stripper well oil reserves in the United States: At the end of
1975, stripper well reserves totaled 4.8 billion barrels of oil or about
20 percent of U.S. reserves at that time, excluding Alaska. Production
cost for this oil is very high,

According to the Nationhl Stripper Well Association, producing
well abandonments in Texas, Oklahoma, and Kansas dropped 45 per-
cent in 1976, compared to the previous year, reflecting the increased
economic life of these wells as a result of higher prices. Much of this
important reserve would, in fact, be uneconomic to produce at prices
lower than the current decontrolled level.

Two, west Texas and California reserve additions: Between 1972
and 1975, as a result of drilling and intensified secondary recovery
projects, some 2.2 billion barrels of oil were added to reserves in west
Texas and California, both mature oil provinces--an amount approxi-
mating 10 percent of current, reserves in the lower 48 States. These
important additions were made as crude oil price increases were per-
mitted under Government regulations.

Thtee, deep plays in Southeast United States and Rocky Mountains:
Discoveries totaling several hundred million barrels of oil and gas
equivalent have-been made in the last several years in deep exploratory
plays in the Southeast United States and the overthrust belt of the
Rocky Mountains. Although these were considered high-risk areas
with relatively low potential, the higher prices permitted, even under
controls, encourage the industry to risk capital on these ventures.

Four, Prudhoe Bay: Prudhoe Bay, Alaska, crude oil and conden-
sate reserves of some 9.7 billion barrels are equal to more than 40
percent of presently proved U.S. lower 48 reserves. Prudhoe Bay
producible gas reserves of 25.4 trillion cubic feet are over 13 percent
of current lower 48 reserves. Yet, as recent testimony by my company
before the Federal Energy Administration has indicated, proposed
crude oil price treatment will yield only average returns for North
Slope oil operations. If 1973 crude price levels were to be applied, there
would be a negative wellhead value for this crucial reserve and it
could not have been economically brought into production.

These four widely different 'illustrations make the same point:
Higher prices, taking into account higher costs, have resulted in
increased domestic supply of oil and gas, over levels which otherwise
would have existed. The examples cited represent major additions to
domestic reserves which would not have been economical, given in-
creasing production costs, except for the price increases which have
been allowed under regulations since 1972.

In fact, the number of exploratory wells completed as producers in
1976 in the lower 48 onshore area was more than double the number
in 1971. It is very important to recognize that, although the reserves
associated with many of these wells may not be large, all of these
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reserves were developed at a lower cost than the immediate alterna-
tive---imported oil, or the longer term substitute-synthetic liquid
fuels.

The above examples show that, in spite of overall restrictive price
controls, some progress has been made by the petroleum industry in
augmenting domestic supplies. In contrast, certain people in the
Government seem to feel mistakenly that this Nation's remaining con-
ventional oil and gas resources are so limited that it is futile to seek
them. And further, they contend present prices offer adequate future
incentives to explore for and develop the remaining amount.

I would like to make clear to you today, my belief that such persons
have too limited a view.

I cannot tell you precisely the extent to which restrictive policies
have suppressed exploration and development of domestic resources,
but I will show you some additional examples of how we can do more
to meet our energy requirements from oil and gas sources within this
country and, that we can do this at costs competitive with available
alternatives.

A Government estimate of undiscovered recoverable domestic petro-
leum resources as reported by the U.S. Geological Survey as of 1975,
is 82 billion barrels of crude oil, about 16 billion barrels of natural
gas liquids, and 484 trillion cubic feet of natural gas.

While a range of such figures has been published, these seem to be
feasible estimates in our view. Further, these figures are more than
double the comparable quantities of reported current proven reserves.
This says that there are significant undiscovered petroleum resources
available to us in the United States.

While alternative energy sources such as nuclear and solar power,
and particularly coal, offer great potential for the future, none of these
can soon meet the energy needs supplied now by petroleum. However,
our domestic oil and gas reserves are being consumed faster than they
are being replaced. Under present Government policy, we would seem
to have no alternative but to accept ever accelerating reliance on im-
ports of foreign oil. This will continue unless we are willing to do what
is necessary to increase exploration for and development of domestic-
that is, United States--oil and gas.

What prospect is there of future additions to domestic supply ? Here
are some specific areas which hold promise:

Enhanced recovery. This is oil for which we do not have to explore.
It is present in known reservoirs. Techniques are being studied to im-
prove recovery, but all such processes are expensive to implement. A
recent study by the National Petroleum Council indicates that sub-
stantial increases in rwovery are likely when price latitude is avail-
able. As an example, the study indicates that if wellhead oil prices
were increased from a base of $10 per barrel to $15 per barrel-in 1976
dollars-the increased ultimate reserves available from enhanced re-
covery techniques would almost double-from about 7 billion barrels
to approximately 13 billion barrels.

Given today's prices, we recover on the average only about one-third
of the oil we find. Thus, there is reason to believe price increases will
make available additional portions of oil already known to exist.

Improved technologies. In addition to enhanced recovery, we believe
higher prices will bring forth other new technological advances. Ex-
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amples are improved deep water exploration and production technol-
ogy which could open major new 0iter Continental Shelf areas for
development.

New exploration tools include the recently developed seismic "bright
spot" process for identification of gas reservoirs, and sophisticated
seismic techniques Tor exploring complex geological areas such as the
overthrust belt in the Rocky Mountains. Improved fracturing and
well stimulation methodology hold the promise of increasing gas pro-
duction from tight formations.

Mdny other examples could be given but these serve to illustrate
the way in which technological progress, spurred by appropriate in-
centives, can open high cost or heretofore unreachable areas for
development.

Outer Continental Shelf. It is my company's view that the greatest
potential for future oil and gas discoveries can be expected to come
from the new and extended OCS provinces-offshore Alaska, the
Atlantic coast, southern California, and untested areas of the Gulf
of Mexico.

State of Alaska. By all accounts, the frontier basins of Alaska con-
tain areas of great potential. But, a major portion of the State is
Federal lands and there has not been a Federal lease issued onshore
in Alaska during the past 10 years.

It should be noted that as to both the State of Alaska and OCS
lands, Government leasing policy must insure that prospective acre-
age will be made available in a timely fashion if industry is to pursue
a vigorous program. And, costs in most of these areas are expected
to be very high.

Kuparuk and Lisburne formations on the North Slope. As to this
particular resource in which my company also has a direct stake, an
FEA consultant has estimated that these reservoirs contain as much
as 2 billion barrels of recoverable oil--a quantity equal to about 10
percent of present reserves in the lower 48 States. Given proper in-
centives under Government policies, these accumulations could prove
to be of significant importance.

Prudhoe Bay natural gas. The most significant potential addition
to domestic natural gas supplies is the estimated 25.4 trillion cubic
feet of pr6ducible reserves at Prudhoe Bay for which there is presently
no means of transportation from north Alaska to market.

* Under a Government policy which would allow at least as much
in wellhead prices for these remote, high cost resources as would be
permitted elsewhere in the United States, we are of the opinion that
this reserve will be made L'.ailable to the American consumer.

However, by way of contrast, recent recommendations from the
Federal Powe'r Commission could yield the unbelievable result of a
wellhead price for this gas of approximately "0", or perhaps a negative
value, which dramatically underlines the follies possible under over-
zealous regulation. A major shift away from such thinking will be
required to expedite the delivery to market of these substantial frontier
gas reserves.

So, when we say there is a lot of conventional oil and gas out there,
we are not talking generalities, but specific opporU-nities. And, while
these opportunities will not solve all our long-term energy problems.
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they can significantly moderate our difficulties and help us manage
the transition to alternate higher cost energy sources.

How can Government help bring these possibilities into being?
There is a clear answer-permit a program of aggressive domestic
energy development to match the strong conservation measures pro-
posed by the President in the National Energy Act. We would hope
the Government would recognize the following in its policy implemen-
tation:

Increases in capital spending for oil and gas development, brought
forward by appropriate incentives, will increase supply levels over
those which would otherwise prevail.

These additions to supply will yield benefits of security of supply,
domestic employment, and improved balance of payment factors.

The current alternative to domestic oil is potentially insecure
imported foreign oil which is presently selling for about $14 a barrel
delivered. The longer term alternate is even higher cost foreign oil
and/or higher cost synthetic liquids.

The "in kind" alternative to domestic natural gas is imported lique-
fied natural gas which is expected to be delivered to the United States
at a landed cost of $3 to $4 per thousand cubic feet--equivalent to
$18 to $24 per barrel of crude oil-substantially above the domestic
controlled price of natural gas or crude oil.

The quantity of capital devoted to oil and gas exploration and
development is largely a function of expected return on investment
over a relatively long time frame. Even if there is capital available,
its commitment is strongly influenced by not only today's, but tomor-
row's price, available opportunities, the degree of uncertainty, and
other particular investment risks, including political factors.

Time is money. Undue delays in public policy decisions regarding
facility siting, leasing and reconciliation of economic and environ-
mental conflicts severely damage investment interest.

We are dealing here with depletable resources. Replacement efforts
are discouraged when current resources are sold at prices below re-
placement costs-the present situation.

Some common sense on pricing. A more aggressive industry ex-
ploration program depends upon prospective acreage being made
available, diminishing the risk of environmental delay, and creating
stability in national energy policy. But, there also is clearly a need
for adequate pricing incentives. This is true in terms of present prices,
but also of reliable expectation of future prices that would make new
exploration (projects economic.

The fact that at today's prices, the petroleum industry earns an
average profit for all of industry, based on historical cost accounting,
does not mean that current price levels are adequate to bring forth as
much supply as would prices based on domestic replacement costs.

It is a fundamental point that there is not a single price at which
energy becomes profitable. Instead, for each price increase, a certain
added volume of oil and gas becomes commercial.
- For a higher price, a greater volume would be found and produced.
As difficult as it may be to precisely estimate the price-volume rela-
tionship, it should be recognized that it does exist.

The Government and prices. We think marketpricing is the best
means of providing maximum domestic oil and gas development.
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We feel the country would be well served by ending present Govern-
ment control programs.

However, this may well not be tenable, given the apparent current
political climate, so that decohitrol steps taken over a gradual period
may be more feasible. Phased decontrol may be approached a number
of ways mechanically.

A gradual ending of direct controls, time-limited excise taxes on
profit segments-with proper credits for reinvestments-or other such
devices tend to yield substantially the same result.

The key point is that a phased program should clearly contemplate
decontrol as an objective and lead certainly to that result.

Need for a long-term view on pricing. Upon analysis, the Presi-
4 dent's crude oil pricing proposal addresses only the near term.

We join others who have pointed out that in his program the
President recognized the replacement cost concept in name only.

While the cost to consumer will move in the direction of the replace-
ment concept, the return to producers is not related to it.

Moreover, there is another major problem with the proposal that is
not so obvious: While new oil would be allowed eventually to reach
current import prices, further increases are limited by the GNP
deflator.

Thus, the system would in no way be keyed to the domestic replace-
ment cost of a depleting resource or substitute synthetic liquids. We
think that within a few years, this inherent deficiency would become
evident, requiring additional congressional deliberation.

What's needed is the foresight to adopt a pricing policy immediately
which will stand the test of the longer term and thereby yield the
benefits of predictability and provide the needed results now.'

The same holds true for the pricing of natural gas, a commodity even
more depressed by Government regulatory action.

Some comments on capital requirement. While more aggressive pro-
grams of domestic oil and gas development will demand the applica-
tion of increased capital, we are of the opinion that in a context of
Government recognition of the kinds of realities we have described,
including sensible pricing policy, it is reasonable to believe necessary
allocations of capital will be forthcoming.

The industry and the capital markets in our view, are ready and
willing if government will permit a clear-cut economic environment
that will allow us to proceed with the job.

Some specific recommendations. I have tried to outline for you
some important concepts as well as some thoughts on better po icy
approaches. It might be helpful if I bring together a few of these in
conclusion.

One, there are additional significant supplies of domestic oil and
gas obtainable in an appropriate economic environment, including
realistic price incentives, that will bring forth these supplies.

Two, it is crucial for the Government to attempt to ease the climate
of uncertainty surrounding energy policies in the United States.

Three, mechanism that will facilitate the timely resolution qf
environmental/energy/social conflicts are critical. Undue delays in
deciding such questions as facility siting and leasing policy must be
ended.
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-Four, contrary to the approach in the President's energy program,
natural gas should not be priced below replacement cost. There would
be favorable effects on both supply and demand if the replacement
cost concept for gas is adopted.

Five, as we have explained, the President's recommended oil-pricing
policy will quickly fall short of any concept of replacement costs,
as well as likely increases in the cost of alternative overseas oil. The
effect will be to add to uncertainty and truncate the validity of any
decisions that are taken now.

We believe that this committee can play an important role in help-
ing bring about genuinely useful energy policy determinations.

For our part, we would be pleased to provide any further informa-
tion that will be helpful to you.. Senator GRAVEL. Thank you very much, Mr. Downer, for a very,
very fine statement.

I wonder, if you can expand on your statements concerning the
need for the long-term pricing and the difference of the admin-
istration's proposal, as respect to consumer pricing and with respect to
what happens to the company aspect of pricing. And you go on to show
how it is undercut by the GNP production deflator; could you expand
on that too?

Mr. DowNEn. As you know, Senator, the President's proposal would
permit so-called new, new oil, newly discovered oil after the announce-
ment of the proposal, to rise to the current world market price of
approximately $14 per barrel over a 3-year period. After that, it
would only rise in concert with the GNP deflator factor.

As we move into more expensive, more difficult, more hostile environ-
ments--and you know the North Slope of Alaska far better than I do-
the GNP deflator increase will not provide the necessary price incen-
tives to cover the cost increases that are going to take place in areas-of
that kind.

Another illustration, which is a rather simple one, but I think it is
fundamental to the problem of our industry at this stage of the game,
if I were an oil producer and I had a reserve of 100 barrels of oil and I
was selling it today and half of it were new oil and half old oil,
I would be receiving an average price of $8.50 a barrel. If my lifting
costs, the cost to bring the oil to the surface, together with my taxes,
amounted to perhaps $3.50 a barrel-these are purely representa-
tional figures--I would be netting $5 a barrel of cash flow on my 100-
barrel reserve.

That would yield me a total of $500 over the life of that property.
Now, sir, the replacement cost for those reserves today is materially

in excess of $5 a barrel. To the extent that the replacement cost is in
excess of $5 a barrel-and let us say that it approaches $10 a barrel,
currently the case in Alaska-if I spend my $500 to replace my inven-
tory it will yield only 50 barrels of reserves. Thus, my inventory, my
reserve, my business, would have declined by 50 percent.

This is the basic problem of the U.S. petroleum industry at the
present time, and if that problem is not rectified by the recognition of
replacement costs as a pricing requirement, we will be faced with a
rapidly depleting U.S. petroleum industry, a rapidly depleting U.S.
oil and gas reserve.
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Senator GRAVEL. That is apparent. What is also apparent to me, and
I would appreciate a correction if you disagree, is that in the present
efforts of the administration there is a misunderstanding or lack of
appreciation of what replacement cost is. If they are tying the esca-
lation over a 3-year period to today's world prices, that price would be
today's world price.

Mr. DowNER. Yes sir
Senator GRAVEL. There is an implicit assumption that the world price

will not change for 3 years which, of course, is ridiculous. You just
have to read the deliberations of OPEC.

So the Government pricing 3 years hence will be 3 years out of data
with respect to world pricing.

Mr. DowNPER. That is exactly right, sir.
Also, it does not take into account the higher levels of pricing which

are required for the more exotic fuels, shale, liquification, and gassifi-
cation and coal, that get up into the $18 and $20 level in the case of
shale and go on up to $20-plus in the case of liquification and gasifi-
cation of coal.

Senator GRAVEL. I asked Mr. O'Leary yesterday, what incentive
would a company like yourself have to continue to look for oil-under
the American flag when, on the face of it, it would appear if you found
oil elsewhere you could export it back to the United States and get
whatever the traffic would bear. I appreciate the problems of national-
ization in other parts of the world. Are there no other parts of the
world where you can securely look for oil without fear?

Mr. DOWNER. I would acknowledge that the wonderful political
stability of the United States is an enormous factor in the decision-
making with respect to exploration. But, there are other places in the
world. We, and others in the industry, are active in those areas.

Our effort, however-I think we are as sensitive as any people in
the United States as to the vulnerability with respect to the Nation
of depending on foreign resources. Our efforts-because we recognize
the need-are to place as much of our capital as we possibly can in
trying to bring forth domestic energy resources.

Sometimes you would wonder why. If we had foreseen perhaps
some of the problems in Prudhoe Bay development, one would wonder
whether a logical investor would have gone forward under those cir-
.amstances, if we had been able to foresee what the difficulties were

going to be.
Ours is an eternally optimistic industry, an industry used to taking

enormous risks throughout the entire world, an industry that, despite
those enormous risks, has received only an average return on the
capital of its shareholders that has been employed and I would presume
that we will continue to take those risks. - -

But I have'to say to you that although we are used to taking eco-
nomic risks, the uncertainty of domestic energy policies makes our
risktaking decisions much more difficult.

Senator GRAVEL. What is the motivation underlying decisions to
move out of the energy area and into the sales areaI

Mr. DOWNER. I cannot speak for Mobil Oil, but for the Atlantic
Richfield Co. the future of U.S. energy policy was one factor in our
decision. We are a corporation that, we hope, will have a long and
successful life. We felt that we had to broaden our asset base in the
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light of the uncertainties of domestic energy policy--and also, I must
admit, recognizing the finite nature of oil and gas as a future source
of energy, which is so significant a part of our total business.

I should point out that our business now has a total asset basis of
$9 billion. Anaconda represents an investment of $700 million. That is
a large total number, but it represents a relatively low portion of our
total asset base.

We, as a company, are currently plowing back, largely into efforts
to bring forth domestic energy, about $2 billion a year in capital ex-
penditures.

This contrasts to the $700 million paid for Anaconda and we only
have done that once where we are putting the $2 billion in each and
every year. It also contrasts to an earnings level of something under a
$600 million level. In other words, our capital programs exceed our
earnings levels by something on the order of three times.

This has resulted in enormous borrowing on our part. We have had
$3 billion of financing over the past 3 years. That cannot go on for-
ever. We have to be able to pay that indebtedness off and continue to
maintain a sound financial rating for our company.

Pricing, and adequate pricing, is the only thing that will provide
that for us.

Senator GRAVEL. Yesterday, Mr. O'Leary spoke of the pricing that
is going to be granted on the North Slope oil, which was originally sup-
posed to be $11.28. Apparently now there is a draft public proposal
that it will be below the market price.

Would you comment on that with respect to the incentive that it
would give you to further explore in those fields I Will that do the job?

Mr. DowNER. It is very marginal, sir. Very marginal. If any further
negative factor is applied, such as entitlements; if inflation causes
the cost of the development to rise at costs that exceed those which we
are anticipating, this would require reexamination of the economic wis-
dom of proceeding with them.

It is our present hope, if the proposals of the FEA go forward, that
this oil will compete with foreign oil and should net back something
on the order of $7'a barrel at the wellhead, considering the transporta-
tion costs. If those conditions prevail and no entitlements burden is
placed on that oil, we have pledged ourselves to move forward and
initiate an exploratory program possibly leading to development of
other North Slope areas which could represent a 2-billion barrel addi-
tional reserve for the United States.

Senator GRAVEL. In March when the FEA first came out, it was out
of the question. The Government decision was almost self-destructive.
It was only with this big squawking of industry and some of us that
this was reexamined.

Now the decision has not been made to change that with what has
been floated as a proposal. So if this floated proposal does not become
accepted policy, we will be denied these two fields of 2 billion barrels
of oil. Plus the fact that you have invested in the infrastructure to
bring it to market. If it were intelligently priced-

Mr. DowNER. Exactly right. Plus, the alternative to that oil is the
purchase of foreign oil andhave those funds flow out of the country.
At $14 a barrel on 2 billion barrels that is $28 billion, sir, over time.

I~
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Senator GRAVEL What you are telling me now, in another portion
here, is that a floated proposal for natural gas pricing out of the Fed-
eral Power Commission, would price natural gas at zero at the
wellhead.

Mr. DowN ER. That is exactly right, sir.
Senator GRAVEL. What is going to be the impact of that ? As I under-

stand it, in order to produce oil you have to produce the gas, otherwise
you are going to raise the cost of producing the oil since you are going
to have to reinject. That figure is not prwenbly figured into the cost
of the oil coming out of the North Slope.

What effect will the policy on gas have on oil pricing?
Mr. Dow.ER. It will reduce the rate of return on our total Prudhoe

Bay operation to an unacceptably low rate of return.
The rate of return from oil operations per se is a very modest return

that the FEA reports indicate to be something on the order of 12 per-
cent after taxes which, taking into account that this kind of gigantic
success has to cover all of our many, many failures, as you well know,
we recently completed two very dry wells, unfortunately, in the Gulf
of Alaska, each one of which, on a gross basis, cost about $20 million.

Those are the kinds of failures that we have to cover by a reason-
able return on our successes

If the crude production from Prudhoe Bay yields something on the
order of a 12-percent return and we end up having to reinject that gas
forever at an increased cost, as you are pointing out, that will lower
that return to an even more marginal return.

The obvious solution to this, sir, is to provide that gas with at least
the kind of price treatment that has been recommended in the Presi-
dent's energy program for the lower 48 new gas, namely the $1.75
wellhead price, which would be provided for that gas, were it found
in offshore Louisiana, if it were found off the coast from the District
of Columbia in the Atlantic.

Senator GRAVEL. Is the $1.75 equal to the world price of oil?
Mr. DowNER. No.
Senator GRAVEL. What would it be?
Mr. DowNER. It would be equivalent to a little less than $12 and the

cost of foreign oil at the present time is $14.
The landed cost of the substitute was, liquefied natural gas, is going

up about $4 a thousand cubic feet, equivalent to about $24 a barrel of
crude.

Senator GRAVEL. If I recall the President's statement, he was going-
to push to have natural gas sold for its equivalent Btu in oil in order
to keep that pledge we would have to be selling North Slope natural
gas at around $2.25 a thousand cubic feet.

Mr. DowNER. There is a transportation charge of a couple of dollars.
probably given that enormously costly project which will be required.

Senator GRAVEL I would like to yield to my colleague from Texas.
Senator BENTMEN. Thank you very much, Mr. Chairman.
I have been reading over your testimony, Mr. Downer. When you

talk about a 12-percent return, are you talking about a 12-percent
return on equity?

Mr. DoWNER. No,'sir. On all capital.
Senator BE-..TSEN. All capital?

WSI--717--T-11
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Mr. DowNER. On Ohe Prudhoe Bay facility, yes, sir. It is all equity
money.

The average return on all capital employed in my company which
is a company that has a capital base of about $9 billion, as I said.
was 10.7 percent in the first quarter of 1977.

Senator BENTsiN. What do you have to pay for long term money ?
Mr. DowNER. Including equity and debt-and obviously, we cannot

use totally debt--the cost of our capital is not much under that figure.
The average oil company, we are doing a bit better, because, although

we -have the prospect of the earning power of the North Slope coming
along, as you know, many oils are selling at eight times earnings,
which would indicate a 12-percent cost after tax for equity.

Although they can borrow at 8% percent, which is an aLrtax cost
of only 4 to 4 percent. When you mix those two on a weighted
average basis you are talking about a capital cost of something on
the order of 10 percent.

We are covering that by a very slight margin while taking the kinds
of risks that we are taking with the shareholders' capital in the Gulf
of Alaska, whereas, I said, we paid $20 million for a structure, we
just drilled a $20 million dry hole in it. Shell, who operates another
structure, as Senator Gravel well knows, did the same thing.

This does not mean that we do not think that the Gulf of Alaska
still continues to be one of the great potential areas for possible large,
incremental reserves in the United States. If it fails the problem we
are talking about today, sir, is magnified manyfold for the United
States.

Senator BENTSEN. Mr. Downer, I am interested in some of the view-
points of some of the members when they complain about a company
going outside of the energy field for the investment of its capital.

There is nothing that keeps you in the energy field. Your obligation
is to your stockholders.

Mr. Down. Exactly right, sir.
Senator BENTSEN. To get the best return, commensurate with some

safety, that you can get for it.
So if you have found a better return in some other industry, be it

copper or be it a retil chain, your obligation is to your shareholders.
Mr. Dowm. Yes, sir.
Senator BENrsrw. One of those things that brings about that deci-

sion is a question of the great uncertainty in energy policy about what
is going to happen in the way of tax proposals, price proposals, or
regulation.

I also get concerned with the fact that they talk about horizontal
divestiture. If we come up with a study that shows that the concen-
tration of industry is such that it stifles competition, I will be for
horizontal, vertical, diagonal or any other kind of divestiture.

Mr. DOWNER. I, aMid the management of Atlantic Richfield, would
join you.

Senator BzwnTzN. I have not seen one of those studies that show
that. I happen to feel that we have a wealth of talent, technical know-
how, in some of these companies that we cannot do without, particu-
larly at this point in our history in light of the present situation.

I have a difficult time understanding this idea of horizontal dives-
titures, particularly if you are talking about a finite product, such as
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oil and $as. If you cannot divest, then you are in a process of self-liquidation.Yr. Dowt Exactly right sir.

Senator BZNTSEN. That is a waste of a resource of the country.
Mr. DowNER Absolutely.
Senator BENTSEN. You made some comments about stripper wells

and what it means in the way of additional oil resources for our coun-
try that would otherwise be lost.

Do we not have the same kind of marginal economic well in gas?
Mr. DowNER Exactly.
Senator BNTpSN. Should we not have such classification for gas?
Are there not gas wells that are being shut down because they are

marginal wells, that, if they had a stripper classification, might bekel open Ik r. OWN No question about it, sir.

These are enormous increments of reserves in relation to our pres-
ent situation.

Senator BENTSEN. I think that you ought to give some study to that
problem as to how we can keep stripitor gas wells in production.

Mr. Dowmn. We will, sir.
Senator BENTsEw. Something that we can defend and sustain, some-

thing that is totally justified. I would like to see you give us that in-
formation and add that to the record.

Mr. DOWNER. We certainly will.
[The following was subsequently supplied for the record:]

ATLANTIC RICHFIELD CO.,
Los Angeles, Calif., July 15, 1977.

Hon. LLOrD BENTSEN, Jr.,
U.S. Senate,
Washington, D.C.

IEAB SENATOR BgENTSr.N: At the conclusion of my testimony on June 21, 1977,
before the Subcommittee on Energy and Foundations of the Senate Finance
Committee, you requested written comments on my Company's view concerning
the creation of a category of marginal natural gas production which would be
exempt from price-controls.

While Atlantic Richfield Company strongly favors free market pricing for all
natural gas and believes that such a pricing policy would be in the national
interest, we recognize that political considerations may prevent decontrol of all
natural gas. It now appears that the most that could be expected would be
decontrol of new gas. There are several proposals for this Including, of course,
the Bentsen-Pearson bilL Recognizing the likelihood that all natural gas will not
be decontrolled, my company supports your legislation which would decontrol
new onshore gas now and phase out control of new gas offshore over a five-year
period.

'Your suggested provision for exempting marginal gas production from price
controls would be a meaningful addition to provisions for decontrol of new gas.

9- We would suggest that such an exemption be applied to all gas proration units
with gross revenue of less than $50 per well per day (approximately equivalent
to the stripper oil well ten barrel per day trigger point at an oil price of $5.05 per
barrel).

At present, economic relief for marginal properties to prevent premature
abandoDment and loss of rate in reserves must be sought on a case-by-ease basis
through the Federal Power Commission. We have found this approach to be
Ineffective. After requiring a detailed cost presentation, the Commission in these
cases will allow special relief only upon a showing that the ceiling rate will not
allow recovery of "out-of-pocket" or operating costs, with no allowance for return
of capital or return on capital.

The lack of effectiveness of this "special relief" is emphasized by the fact that
In addition to finally receiving a rate which only allows recovery of operating
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costs after the decision, the producer would commonly have to deliver Its gas at
a -net loss during the time while the case Is pending before the FPC. Clearly,
establishment of a provision to exclude marginal gas properties from price regu-
lations would certainly be a step in the right direction and would be much more
effective than the current FPC special relief provisions or that proposed in the
National Energy Act (H.R. 6831).

In an effort to quantify the effects of the marginal gas provisions, we have
surveyed a number of Industry and commercial data services In an effort to
ascertain production, cost and reserve data on an industry basis for properties
selling gas to the Interstate market. While we were unable to develop data that
seemed meaningful, analytically, in terms of your questions, we believe on an
Industry basis the producing life of a significant number of wells (or properties)
would likely be extended by higher prices. This would be particularly true where
the installation of a compressor, remedial well work or some other Investment
is required to continue operations but could not be economically justified at
present prices.

However, I should hasten to point out that the provision would not mean that
all low rate gas production would Increase in price to the free market level, even
that delivered to the interstate market, as natural gas Is ordinarily sold under
long term contract. Such existing contracts would prevent automatic increases of
currently flowing gas. However, the provision should allow the producer and the
purchaser to negotiate higher prices where they are necessary in order to con-
tinue production.

Another very important application of the proposed provision would be to pro-
vide the necessary incentive to drill low volume, marginal economic wells. Wells
In this category might include those drilled* to shallow, low pressure reservoirs
with small reserves. The provision might also encourage drilling tight formations
which would be of large areal extent but with reservoir characteristics which
would allow one well to drain only a small area.

The Federal Power Commission's optional procedure for undedi-cated gas Is in-
effective as a means of gaining price relief in order to develop gas from these
sources for delivery into the interstate market. As in the case of the special
relief provision, the FPC's optional procedure requires a detailed cost study of the
specific project proposed. Since the quantity of reserves which the producer hopes
to find cannot be definitively quantified prior to the drilling of the wells, the
burden of proof borne by the producers in the optional procedure cases is virtually
Impossible to satisfy. An additional deterrent to the use of this procedure is the
fact that if the producer finds fewer reserves than expected, the higher price ap-
proved will not be adequate to compensate him for the additional cost incurred
and to date the FPC has not seen fit to grant the producer any additional relief
In such cases. On the other hand, if the producer finds more reserves than antic-
ipated, the FPC is likely to reduce the price which the producer will be permitted
to charge.

I would like to again express my appreciation for the opportunity to participate
In the June 21 Subcommittee hearings and present my Company's views with
regard to national policies which would stimulate exploration and development
of the nation's energy resources. I also want to thank you for this opportunity
to provide additional comment which I hope will be helpful In developing more
effective policies with regard to natural gas p-'cing. If you have questions with
regard to this material or I can be of further assistance, please let me know.

Sincerely,
J. P. Dowwm,

RNeoutfve Vice Preident.
Mr. DowxzR. I might add, as Senator Gravel said, if natural gas

were just merely given, what the President has talked about, a Btu
equivalent price as contrasted and compared to oil prices, this would
have an enormously stimulating effect on bringing out additional,
hard-to-recover gas reserves.

Senator BzNTSEN. One of the comments that has been made by the
administration is that if you do that, two things would be true-one,
that producers have developed all they can develop and have full in-
centive and do not need further incentive. We get that one comment
from some administration witnesses.
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On the other side, we get the comment, if you do raise the price to
the Btu equivalent and get it up to $2.25, you are goingto have such
an incredible demand on drilling equipment that the prices are
going to skyrocket.

It seems to me that those are conflicting arguments.
What do you think is going to happen if we had a Btu equivalency

and the price was $2.25? What is going to happen to the availability
of equipment and cost of equipment?

Mr. DowNxR. Sir, the system works. An added incentive will bring
out additional equipment.

We have a very vigorous equipment industry in this country. You
and I know when the incentive died back in the 1960's and 1970's that
rigs were being stacked like cords of lumber. Now they have come back
to work and there are companies ready and willing to turn out those
rigs in order to let us do the job to bring on this additional gas and oil.

Senator BzNTSE . Well, you explain to me this argument why, on
one side, if the price is high enough, if we raised the price, you would
have no more drilling. On the other side, if you raise the price, you
would have so much demand for drilling equipment it is going to
escalate the price.

Can you tell me how that works?
Mr. DOWNER. It is very, very difficult for me to explain, sir. My view

of adequate pricing for natural gas would be that it would do the
following things, all of which are desirable for the country:

First, you will allocate a precious resource to the highest use, which
is what we should be doing with natural gas.

Second, it will affect conservation. There is no better conservation
mdechanism than paying full value for the commodity rather than
you being subsidized for wasteful use of that commodity.

Third, price will stimulate supply and supply and demand come
into balance, and that does level oif'the price increases.

Senator BENTSEN. Thank you very much.
Thank you, Mr. Chairman.
Senator GRAVEL. I would just like to pursue one point.
You spoke of the- possibility of excess profits or actually a tax on

the price of oil. I have advocated for some time an excess profits
tax based upon returns. You point out that your return on investment
capital is 10.7 percent.

Would you agree with me that the average manufacturing return
in the country is somewhere around 12.8 to 13 percent?

Mr. DowNER. Yes.
Senator GRAVEL. You are slightly below?
Mr. DowNER. Yes, sir.
Senator GRAVEL. What would be your reaction to an excess profits

tax that says, if you made about 15 percent return on your invested
capital, and there are a lot of unregulated American businesses that
do that, you would be taxed if you did not plow back. What would
be your reaction to that kind of excess profits tax ? That will give the
American public a guarantee that they are not being ripped off
through the windfall profits that you supposedly receive, which I
would call inventory profit, not windfall. You have to pay the piper
the next time you want to go down in a hole.



162

Mr. DowNER. Sir, I think it is a very interesting concept; provided
that we can have a reasonable return, we are prepared to commit
ourselves to prudent reinvestment of our capital in the oil and gas
business. Our capital programs are on the order of $2 billion as
I said. The vast majority of that is going back into energy develop-
ment in the United States.

Senator GRAVEL. We have to find some device to break the syndrome
of misconception that exists between the Government, the media, and
the people. We have not succeeded in doing that in the last 3 or 4
years and the problem has been aggravated even further.

Unless we can put something on the table and say, here is the protec-
tion device, why do we need the rest of this ? If we have that kind of
device we can still have a social determination to let the market
work its will.

Mr. DowNE. Absolutely.
Senator GiavEL. The only other question I would have is, if the

Government-I want to underscore this again because I touched on
this question earlier-would bring about in your mind a marginal de-
termination, would you go ahead with that to new fields I

Mr. DowNmR. Yes, sir.
Senator GRAvFL. That is a marginal decision right now ?
Mr. DowNwR. We have made the commitment that we would do it.
Senator GPmvEL. We had testimony from Mr. O'Leary yesterday

that everything was just great, the industry has more incentives, we
do not have to worry about the problem, everything is just moving
ahead.

Mr. DowNER. This negative realization for Prudhoe Bay gas, Sena-
tor Gravel, is almost ludicrous when you think about it.

What system requires that people take enormous risk and then
receive a negative compensation for it?

Senator GRAVE. If gas is properly priced and raised to the price of
oils your commitments that it is really going to cost you some money?Mr. DOWNER. Yes, sir.

Senator GRAvri. Senator Bentsen?
Senator BE NTsE. Mr. Downer, there has been concern about the

estimates of reserves of oil and gas in this country; estimates have been
made by associations. Do you see a problem in a U.S. authorized agency
of some kind verifying those reserves?

Mr. DowNr. No, sir, I do not. I do think, however, we all must
understand that this is almost an art rather than a science.

These are directional figures, they are approximate figures, and they
will differ, given the economic climate in which the figures are calcu-
lated and the economic projections that are made with respect to the
figures. But again, as the distinguished gentleman from Louisiana
pointed out, we have always erred on the low side in terms of reserve
estimates.

Senator BarrsmN. I believe that the President of the United States
or the Con gre, has to have what they think is the most so histicated
and most objective estimate of reserves that they can get. if that re-
_quires some Federal assistance in that regard, then I think we shouldhave it.

Speaking about erring on the low side, I have seen some erring on
the top side. I have seen some of these companies in there at the begin-
ning trying very much to sell their bonds.
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Mr. DOWNER. They were encouraged by the regulatory procedures to
do that.

Senator BENTsmr. Whatever there was, there was some pretty opti-
mistic data.

Mr. DOWNER. No question about it.
Senator BENTSEN. Thank you very much.
Senator GRAVEL. Thank you, Senator.
Thank you, again.
Mr. DOWNER. Thank you very much. It was a great pleasure.
Serfator GRAVEL. Congratulations on starting the oil.
Mr. DOWNER. The fellows up there have done that job. They deserve

the Nation's gratitude. They are getting a lot of brickbats, though.
Senator GRAVEL. I would like to interrupt the schedule to accommo-

date a time problem that we have. I wonder if Mr. Jones might come
forward and testify at this point in time.

Senator BENTS N. Let me interrupt to say that I have known Mr.
Jones for a number of years. Mr. Jones is a very able man in the oil
and gas business, and a successful one. He is a leader in his community
and his industry and we are very pleased to have him with us.

STATEMENT OF A. V. JONES, TR., PRESIDENT, INDEPENDENT
PETROLEUM ASSOCIATION OF AMERICA

Mr. JoNEs. I am appearing today as president of the Independent
Petroleum Association of America. Twenty other independent State
and regional producer associations join in support of our testimony.
Togeher these associations represent virtually all independent oil and
gas producers in the United States.

The purpose of our testimony is to suggest changes that must be
made in the administration's approach to energy development in this
country if domestic producers are to have an opportunity to meet the
future needs of consumers of petroleum fuels.

The administration is pressing for total Federal authority to fix
prices and manage supplies of oil and natural gas on a basis which,
in our view, would assure the continuing decline of production and
ultimately force shortages on all the consumers in the country.

I would like all the prepared testimony presented for the record,
please, sir, and I am going to paraphrase it somewhat.

I would like for you to look at the chart which is about 3 pages down
in my prepared testimony. This shows the history of the oil and gas
industry in this country from 1957 to 1971. In 1956 we drilled some
55,000 wells in this country while searching for oil and gas. Thereafter
we went through a long decline to a period of time when we were
drilling less than 30,000 wells. This was basically because the Federal
Government fixed the price of natural gas at the wellhead. Also, the
Government took a position of holding a stick over the industry's
head and would not let the price of crude oil rise, with the threat of
opening the floodgates of imported oil.

Senator GRAVEL. What are the datesI
Mr. JoNES. 1957 through 1971.
At the bottom of the chart you can see the dates in these little

parentheses that show the amount of money spent in increments in
those years.
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What we would like to show with this chart is the fact that during
-this period of price control by the Government, we literally pha
out the inde pndents in the industry. The spending by the independent
segment of te industry went down through these years as the number
of wells that were drilled went down. At the same time, spending by
the major companies was increasing.

During those 20 years of decline, when we went from 20,000 com-
panies in the country down to the some 10,000 which exist now, be-
cause of what we think are signals from the Government that we do
not want a sound domestic oil and gas industry. Those signals were:
(1) In 1969 percentage depletion was cut from 271/2 to 22 percent.
(2) In October 1975 most of the remaining depletion was cut,
with the exception of a small exemption for small independents.
(3) In February 1976, we had a rollback in the price of oil. This was
after, gentlemen, I might point out, that we were aware that we had
tremendous oil shortages in this country and after we thought we had
a petroleum policy in place in this country that was going to get us out
from under 'rice control. (4) In February 1976, we rolled back the
price of oil 1.50 a barrel. (5) In September 1976 we retroactively
placed a punitive tax on IDC's that would penalize a person for spend-
ing money in the oil and gas business. (6) In July of 1976 we froze
the crude oil price. (7) In December 1976 we rolled it back 26 cents
a barrel. (8) In February 1977 the fees for Federal leases, the rental
fees, were doubled. (9) Recently, in March of 1977 we had another
rollback in the crude oil price of 45 cents.

We really cannot see where, with this type of action on the part of
government, we have any signal that we want the domestic industry
to go out and find resources

I would like to talk a little bit about the resource base in the country,
a fact that Mr. O'Leary and the other people who are making policy
for the current administration have even chosen to overlook, which is
the vast amount of sediment that is available in this country for
exploration.

There is a p p in my formal testimony which shows that actually in
this country only 2 percent of the existing sediments have been ex-
plored and developed. Still unexplored are a lot of areas offshore on
the east coast, and tremendous areas in the gulf coast. How many more
Prudhoe Bays potentially lie in the Alaskan basin I This is something
that we do not know, and we have to have a policy that will -make it
economically attractive to go out and explore in these vast areas

I call your attention to a chart entitled "U.S. Petroleum Resource
Base." There are potentially between 300 billion and 500 billion barrels
of oil left in this country to be found.

This would be way in excess of -a 50-year supply at the current pro-
ducing rates. We also have good evidence to believe that there are a
thousand trillion cubic feet of natural gas, a 50-year supply at our
current 20 trillion per year use.

ERDA, the arm of the Government that would seek to understand
how to develop the resource base of the country, has put out a study
on four of the tight sand basins in the Western United States In these
basins alone they have come up with an estimate of 730 trillion cubic
feet of natural gas. These are in tight sands out there and are re-
sources that can be brought on at a price much cheaper than we are-
going to pay to import synthetic natural gas into this country.
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We maintain that the technology for bringing on these resource
are further along than liquifaction and gasification of coal or geo-
thermal resources on the west coast which the administration is hang-
ing its hat on. Why they choose to ignore this vast resource, we do not
understand.

We do say, whatever the resource base of this country a satisfactory
price will bring on the exploration effort to find it. [he following
charts show that drilling expenditures in this country were going down
drastically under the controlled prices of the 1960s. Immediatiy on
the increases in prices that we did receive in the middle 1970's, the
drilling expenditures of the industry took a drastic upwards surge.

We maintain that would be the case if you were to decontrol natural
gas now, and, were we to get a satisfactory price for all the new oil,
this money would be spent in drilling.

Senator GRAVE. According to that chart, with happened to the
world priceV .

Mr. JoxEs. The oil price did increase under controls. The industry
responded with additional drilling. A lot of this expenditure-a very
important point-was expended looking for natural gas in Texas,
Louisiana, Oklahoma, and the Southwest where the intrastate market
was not controlled and was operating under free market conditions.

In Texas particularly there were shortages of natural gas in the
early 1970's. Those shortages were immediately filled to the point
where they have actually developed a surplus of gas.

Senator GAVEL. You do not have that broken out, do you, by
chance?

Mr. JoNEs. We can certainly get it for you.
Senator GRAVEL. I would like to see a chart or some figures.
Mr. JONES. Of the gas drilling in Texas?
Senator GRAVEL. Can you show us the stimulation that took place in

the free market as opposed to the controlled market. I do not know
if you can break it out.

Mr. JONES. Yes, sir. I am sorry it is not in my testimony. It has
been documented fairly well. We can certainly provide it for you.

Senator GRAVEL. It would be a good argument lor you.
Mr. JoNEs. We think so.
We call your attention to the chart that we call "Energy Employ-

ment and Economic Growth 1955-1976." We make the argument that
75 percent of the energy employed in the country at this time comes
from oil and natural gas. This mix is not going to change very drasti-
cally for what we call a bridge peri'od-that is, the period between now
and 1985 and 1990-when we will be bringing on some of the better
uses of coal, such as liquefaction and gasification. During that period
of time, we are going to rely on crude oil and natural gas in this coun-
try and our economy runs so much on these energy resources that if we
do not have satisfactory supplies, we are going to have nothing but
a chaotic economic situation.

Gross national product, the number of people employed in the coun-
try, and our energy use are mirror images of one another. The U.S.
Labor Department estimates that there are 104 million people in this
country alive today who are going to have to be employed by 1985.
Unless we develop the resources to turn the wheels of industry in this
country to employ these people, we will have a depression by that time
that is hard to imagine.
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. If we have to rely on outside sources for this oil, if we continue to
increase our dependence on foreign sources, we say that that, too, will
bring about a situation that this country cannot tolerate. The gross
national product cannot stand a level of balance of payments deficit in
the amount that would result from buying 50 percent of our oil needs
at $40 a barrel in OPEC countries in 1985.

What kind of money are we talking about that the industry is going
to have to generate in order to bring on the resources to keep us from
having the problems that I have just alluded to ?

During the 10-year period 1956 to 1965, the industry spent $44 bil-
lion for exploration and development. During the period 1966 to 1975,
it spent $65 billion. As the last gentleman just talked about, capital
formation in the oil industry is a very difficult thing-particularly
from an independent's point of view. We cannot go into negative
borrowing for exploration project& Banks do not lend to people to
drill wildcat wells. They have to generate capital from their own re-
sources. To get where we think we ought to be by 1985, we are going
to have to spend $265 billion from the years 1976 to 1985.

That money is going to have to come from oil and gas prices. We have
got to somehow get to a replacement cost on pricing oil and natural gas.

I would like to speak for just a minute on the issue-and it has been
discussed here this morning-where are the drilling rigs going to come
from?

We maintain that we must have 4,000 rigs running domestically in
the country by 1985. Where will they come from I

We can look at what has happened in the past. That industry oper-
ates on what I call the vacuum theory; that is, if there is need, there is
the way we can build rigs--somewhere between 500 and 700 a year.
All the people have to have is the assurance that there is going to be a
need for the rigs and that we are not going to roll back oil prices again,
that we are not going to continue to control natural gas prices.

I call your attention to the attached testimony of the Petroleum
Equipment Suppliers Association and the International Association
of Drilling Contractors that they can build these rigs. We can build
rigs to the tune of 500 a year if a signal is given to the industry. We can
have 4,000 rigs running in this country by the year 1985 without too
much problem. We have the resource base in the country, we have the
peo le in the country to man the rigs. Unemployment is one of our realproblems.

in conclusion, I recommend that you very seriously consider the cur-
rent administration's program and we hope that the Congress will
understand that it is a have-not program for the energy industry in this
country.

Conservation ? We &pplaud it. But conservation alone is not enough.
We have got to have long-term incentive and long-term stability in this
country for the producers to go out and make the commitments that we
have to have.

In conclusion, we recommend that you decontrol the price of upper
tier crude oil and bring it to world market prices as quickly as possible.
Decontrol new natural gas and have some type of phased decontrol for
old crude oil.

We must have a taxation policy that is, in fact, an incentive to pro-
ducers rather than a disincentive and we must have a signal that this
country wants to go about becoming energy self-sufficient.
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Thank you, gentlemen.
Senator GRAVEL. Thank you very much. I think you have answered

my questions. I really appreciate the graphs and charts that you have
provided for us. I think they will be very helpful to us.

Senator Bentsen I
Senator BENTSEN. Thank you very much, Mr. Chairman.
Mr. Jones, your testimony will be a contribution and of help to us.

One of the things that you just touched on, you talked about the im-
position of the preference tax on cost of drilling but you did not talk
about the fact that we turn that around.

Mr. JoNEs. Right. This is the type of thing, Senator, that I am
talking about. Even though relief for one year really helped us--we
were in a real bind-we still need long term relief.

Senator BENTSEN. Of course you do. Let us talk about cash flow.
I looked at a lot of income tax returns to see what was happening

to the cash flow of the independents. What happened was the in-
tangible drilling cost is the only expense that was put on the tax. All
the rest of those things put under the preference tax are categorized
as income. This was an expense.

Now, if you do not have the cash flow and you have a negative cash
flow-and I have looked at a lot that had that-that developed in
1976, what are you going to do?

Mr. JoNs. gat I did in my case was go out and borrow money.
I had to stop drilling, literally shut down my exploration program,
in order to create some positive cash flow with which to pay the losses
that I had to sustain.

Senator BENTSEN. What you had to do was cut back?
Mr. JONES. Cut back your exploration program. We could not under-

stand why it was this type of tax. At a time that we needed to en-
courage people to do exploration, how could this type of tax be passed.

Senator BENTSEN. Mr. Jones, another thing that has developed is
that we have had an increase in the amount of drilling that is taking
place. I get the question asked of me, and I get a statement made by
the administrativewitnesses, you have all of the incentives.

One of the things I notice is that a lot of it is completion wells,
development wells, to expand known reserves, but a reduction in true
exploratory. Can you borrow the money to go out and drill a true
wildcat?

Mr. JoNEs. No, this is the real problem. This is what we think the
administration has failed to address. When he says there i' enough
incentive in this program, we think he has failed to understand, really,
what the oil an gas business is all about and independents, as opti-
mistic as they are, have to pay their bills. When it gets down to the end
of the well, they have to have a cash flow from some source to do this
drilling with,

Senator BENTSEN. Particularly to do wildcat?
Mr. JoN.,ES. Correct. We maintain that we have to have somehow a

phased, decontrol of old oil; even though the carrot will work to a
certain extent if there is a high enough price for new oil, the people
would like to go out and drill new wells, but they still have to have the
money to do this drilling with.

Senator BENT rs. Mr. Jones, the oil and gas industry is a major in-
dustry in the State I represent. I have been to a lot of association meet-
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ings during those years. I found that there are very few new people
coming into the business, very few young people. Most of the people
I saw were older.

I have noted finally some young people coming in, and that is en-
couraging.- I do not think they wll stay unless those incentives are
there and we have some consistent Federal energy policy.

Mr. JoNEs. If I could say one thing, Senator, we need to have a
policy that the producers believe is stable and it is going to be con-
sistent over a period of time and we quit having these continued at-
tacks and rollbacks.

Senator BENTSEN. Mr. Chairman, I have no further questions.
Senator GRAVEL. As I understand it today, we have some tax treat-

ment for depletion.
Mr. JoNEs. For small independents.
Senator GAvEL. What percentage would that be of your independ-

ents that would still receive depletion
Mr. JoNEs. The number was relatively large. You have to under-

stand, a tremendous amount of the independents, numberwise, are very
small.

Probably over half of the independents are getting depletion.
Senator GRAW .What about on dollar value ?
Mr. JoNEs. No, sir. I-do not know what the dollar value would be,

but it would certainly be a small percent of the total cash flow of the oil
industry that would be subject to percentage depletion.

All nonintegrated companies get it to a certain level.
Senator GRAVEL. Let me pose the question this way. I would like

to know how you view the incentives, and also what the impact would
be of the President's program now in legislation? We have depletion
to a degree. We have an investment tax credit, we have geological and
geophysical costs. Those an be written off.

Mr. JONEs. No, sir. That is one thing we are proposing, in fact. The
geological and geophysical costs should be written off as an intangible.
That would be an incentive we would recommend.

Senator GRAVEL. Then you have your intangible drilling costs and
the tax shelter drilling ventures.

Mr. JoNEs. Of course, the tax shelter drilling ventures are actually
just a method by which an individual invests and takes these things
you have already mentioned into his tax picture.

Senator GRAVEL. That is how you get your capital.
Mr. Jo-sES As high as 25 percent ofy the independents' drilling money

comes from these outside sources.
Senator GRAVEL. Where does the other 75 percent come from?
Mr. JONEs. Internally generated capital flow.
Senator GRAVEL. This is what we hgve tried to do in the Congress,

to have an incentive to get things going. How is this offset by the
administration's proposal-to tax at the wellheadI

Mr. JoNES. The administration proposal does not give the producer
anything, really. The tax that they are going to place on the wellhead
value of oil and gas and, in fact, take away after the sale and then re-
distribute to the economy in some way in which we are not sure, leaves
no incentive at all for the producer.

We think that in order for the producer to get the $265 billion that
is going to be needed in the next 10 years, some of this capital flow
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is going to have to go into the industry rather than into the U.S.
Treasury.

Senator GRAVEL. We would be raising the cost of energy ?
Mr. JoNEs. You would be telling the consumer he is paying replace-

ment costs, raising his cost of energy up to world prices, as of 1977 or
whatever term the administration uses there, yet the money really will
not be going back into replacing energy.
'Senator GRAVEL. We would-be slowly plucking the feathers of a

golden goose?
Mr. JoNE. Yes, sir, the producer would be gradually selling himself

out of business over a period of time.
Senator BENT8E N. Mr. Chairman?
Senator GRAVEL. Senator Bentsen?
Senator BE.NTSEN. I think the provision calling for a world price on

new oil by the administration is excellent. The question is the definition.
Mr. JoN.E. That is right, and getting there, Senator.
Senator BENTSEN. The definition is an extremely limited one, and I

think a rather naive one, but the Ways and Means Committee adopted
virtually the definition of the Pierce-Bentsen bill on new gas, which is
a much more reasonable definition and one that is much more workable,
and one that a number of us will be trying to inculcate over on this
side.

But that is a step forward and that will be helpful, I believe.
I brought up the question of stripper wells and trying to use that

on gas to save some of the marginal wells that otherwise would be closed
down, which I think are important to the reserves of this country. I
would like to ask the same thing of you that I asked of the preceding
witnesses.

Would your association give us information as to an appropriate
classification for something that would be correlated with the stripper
oil well?

Mr. JoNs. It is a good point, and it certainly has worked in the case
of a stripper oil well to preserve a real important resource base for
the country. We would be very happy to furnish that.

Senator BENmrsEN. Thank you.
Senator GRAVEL. I do not know if the Ways and Means is correct.

It is my understanding that the President's price would come into
being over 3 years, so the administration's world price would be 3 years
too late if you measure that from 1975. You would have a 50-percent
target.

Mr. JoN-s. This disturbed us very much. We do not move fast
enough to what we call the market clearing price on new oil. We would
hope you gentlemen would look at this.

Agsin, I would like to say of Congressman Jones' definition of new
oil we would hope the Senate Finance Committee would also look at
it favorably.

Senator BL.TsEN. Being one of the coauthors, that will be done.
Senator GRAVEL. We thank you very much.
Mr. JONES. Thank you very much.
Senator GRAVEL We appreciated your testimony.
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[The prepared statement of Mr. Jones follows Oral testimony con-
tinues on p. 204.]

STATEMENT Or A. V. JONF8, JI., PMSIDENT, Fo0 INDEPZNDENT PTROLEUM
ASSOCIATION o AmnicA

On behalf of: California Independent Producers Association; Kansas Inde-
pendent Oil and Gas Association; Kentucky Oil and Gas Association; Liaison
Committee of Cooperating Oil and Gas Associations; Louisiana Association of In-
dependent Producers and Royalty Owners; Michigan Oil and Gas Association;
North Texas Oil and Gas Association; Oklahoma Independent Petroleum Asgor
ciationi; Pennsylvania Grade Crude Oil Association; Pennsylvania Oil, Gas
and Minerals Association; Permian Basin Petroleum Association; Rocky Moun-
tain Oi and Gas Association; National Stripper Well Association; Illinois Oil
and Gas Association; Texas Independent Producers and Royalty Owners Asso-
ciation; West Central Texas Oil and Gas Association; Independent Petroleum
Association of America; Ohio Oil and Gas Association; Independent Petroleum
Association of Mountain States; Panhandle Producers and Royalty Owners
Association; and the land and royalty owners of Louisiana.

My name is A. V. Jones, Jr. I am a partner in Jones Company, Ltd., an
independent oil and natural gas exploration firm at Albany, Tex. I appear here
as president of the Independent Petroleum Association of America, a national
organization of independent petroleum producers representing some 4,700 mem-
bers in every producing area in the United States, and on behalf of the independ-
ent.State and regional associations listed on the cover page.

,The purpose of our presentation is to suggest critical changes which must
be made in the Administration's approach to energy development if domestic
producers are to have an opportunity to meet future needs of consumers for
petroleum fuels. The administration Is pressing for total Federal authority to fix
the prices and "manage" the supplies of oil and gas on a basis which, in our
view, would assure declining production and chronic shortages.

Because the United States already has a very large and growing deficit in its
domestic supplies of both crude oil and natural gas, it iL our firm conviction
that adoption of the administration proposals would so aggravate our future
supply position as to cause intolerable impacts on our balance of payments and
unacceptable security problems arising out of our loss of control over critical
supplies of energy.

The proposals suggested, Mr. Ohairman, would amount to a regulatory overkill
that would so limit domestic exploration-development investment that depend-
ence on insecure foreign energy would be extended to levels which may never
be corrected. When this occurs, many will say, "The industry has failed the
consumer. The Government must now take over." Should that happen, our country
*111-in my opinion-be on a headlong course into an energy doomsday that Is
unnecessary and therefore avoidable.

Let's look for a moment at where we stand today. In January this year for
the first time petroleum consumption exceeded 20 million barrels per day. Imports
of petroleum exceeded domestic production-that is, we are approaching 50
percent dependency whereas as recently as 9 years ago we had the ability to
produce more oil and natural gas than we consumed. Our January balance of
trade reflected the worst deficit in the history of the United States with
imported oil accounting for a major share. In -1976 the total cost of imported oil
and natural gas was $87 billion. By comparison, the total wellhead value of
all domestic oil and gas-which provided 2% times the energy equivalancy-was
about $36 billion.

There appears to be no disagreement about the need for incentives to develop
alternatives to conventional oil and natural gas supplies. What does seem to
be overlooked by both Congress and the administration Is the need to bridge
the gap from now until that day when we can rely extensively on alternatives.
Crude oil and natural gas presently supply some 75 percent of our energy. For
the next several years, we will become increasingly more dependent on insecure
foreign oil unless we have a vigorous, healthy and expanding domestic petroleum
industry. Instead of being encouraged by sound, consistent policies, oil and gas
producers have been confronted with the following:
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(1) October 9, 1900-percentage depletion cut from 27% percent to 22
percent;

(2) March 29, 1975-enactment by Congress of Tax Reduction Act of 1975,
substantially repealing percentage depletion for about 85 percent of domestic
oil and gas. This long-standing tax policy has been left intact for some 100
other extractive industries;

(8) February 1, 1976-rollback of approximately $1.50 per barrel for new crude
oil;

(4) September 16, 1976--enactment by Congress of Tax Reform Act of 1976,
retroactively imposing punitive tax on expenditures, not on income of independent
oil and gas producers;

(5) July 1, 197-4mposition of a price freeze on all domestic crude oil;
(6) December 81, 1976-a rollback of 20 cents per barrel for new domestic

crude oil and continuation of existing price freeze on crude oil;
(7) February 1, 1977-a retroactive doubling of rental fees on most oil and

gas leases on Federal onshore lands;
(8) March 1, 1977-a rollback in U.S. crude oil prices of 45 cents per barrel on

new oil.
The combined impact of these actions on domestic oil and gas producers is

to remove roughly $5 billion annually which otherwise would be available for
additional exploration and drilling. This listing should dispel any doubt as to why
our domestic oil and gas production is declining and why we grow ever more de-
pendent on insecure foreign oil. The 10,000 independent producers and explorers
who drill most of the wells should be making a maximum effort in developing
new supplies. But they are not because of the counterproductive effect of adverse
Government policy. During 1975 and 1976, active rotary rigs were at a standstill,
averaging about 1,650 rigs. Twenty years ago there were over 2,600 rigs active.
We should be utilizing 4,000 rigs if we are to bring on new production adequate
to reverse our intolerable dependence on foreign supplies. This will require posi-
tive actions by Congress and the administration.

Under long years of price regimentation and punitive tax actions, total drilling
in the United States declined by 51 percent on an uninterrupted downtrend from
1957 to 1972 (see chart "Total U.S. Well Completions"). On the bottom of this
chart, expenditures for exploration and development are shown for this same
period-divided between major companies and independent producers. As can be
seen, retrenchment by independent producers was the sole factor in the curtail-
ment of domestic exploration and development. Expenditures by the large com-
pgnies, the so-called "Chase Bank Group," actually increased during this period.

Under pressure of a progressive cost-price squeeze Imposed by rigid wellhead
price controls, about half of the independent exploger-producers active In the
mid-1950's had merged out, sold out or sImply gone woke by 1971. Some 10,000
former independents left the industry during this period. The industry was deci-
mated for one primary reason: unrealistic and anticompetitive price-fixing by
the Federal Government.

While domestic oil and natural gas exploration, development and-production
is the most highly competitive major Industry In America, there has been a trend
toward concentration since the mid-190"s. This trend was caused directly by
Federal Government intervention to fix wellhead prices, which established an
economic climate in which marginal producers could not survive. Under Govern-
ment-administered pricing, the large units with profit centers worldwide survived
better.

When Government determination and dominance of economic conditions are
carried to the extreme, only the big can survive. The Carter administration
energy program is a blueprint for such dominance.

To sum up the long experience of contraction in the domestic industry, I call
your attention to the chart 'The U.S. Petroleum Industry, 1972 vs. 1968." On
the lower portion of the chart the decline in the principal activities in the do-
mestic industry in this 15-year period are shown. Geophysical activity, which has
been a reliable barometer indicating future directions of rig and drilling activity,
dropped 0 percent. Active rotary rigs declined 58 percent, and both exploration
and total well completions dropped well over 50 percent.
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THE UNITED STATES PETROLEUM INDUSTRY
1972 vs 1956

NATURAL GAS CONSUMPTION up 170%

04L CONSUMPIION O0%

CONSUMER PRICE INDEX Up 54%

WIIOLFSALE PRICE INDEX U 1

GEOPHYSICAL ACTIVITY Down 60%

ROTARY RIGS ACT IVE DOWn 58 %

WILDCAT WELLS DRILLED Down 54%

TOTAL WELLS DRILLED Down 51%

NATURAL GAS RIP RATIO Down 51%

OIL RIP RATIO Don 32%

While these basic activities directed at finding and developing oil and gas
supplies were declining over these many years, the demand for oil Increased
86 percent and consumption of natural gas rpse 120 percent. The result was
declining reserves, resulting in inevitable and progressive domestic shortages
and rising dependence on foreign energy supplies.

This whole experience demonstrated the vitally important role of the thou-
sands of independent producers. Even though the.total number of independent
explorer-producers dropped by half from the mid-190's up to the time of the
1978 embargo, in the latest 5 years of this period, 1969-73, independents as a
group continued to dominate In domestic petroleum exploration and development.

The chart "Role of Independents" is based on data from the American Associa-
tion of Petroleum Geologists. It shows that in the 1969-78 period, independents
drilled 89 percent of domestic wildcat wells, found 75 percent of the significant
new oil and gas fields and accounted for 54 percent of the oil and gas reserves
found. This Is a significant contribution toward the total effort to provide
Increased domestic petroleum supplies. The problem has been that the Industry
as a whole, and independents in particular, have performed at a declining and
inadequate level for most of the past two decades.

Beginning in 1974, after a 17-year cost-price squeeze that progressively thinned
the ranks of independent explorer-producers, the domestic Industry set in motion
a resurgence of effort which promises to add significantly to domestic oil and
gas supplies. The industry's responsiveness in this short period has demon-
strated conclusively what producers have been saying for years--that expendi-
tures to find and develop petroleum fuels would increase in direct proportion
to Improved price incentives, as they always have.

93-9100.-77-12



174

:tOLEvOiND'4rND N..

Major Companies.
~Ind~penden~

WILDCAT
VWELLSU
'ORI LLE D

.'. -I- • , , , , .

25'01-/

NEW FIELDS

0e 46.20/o

,OIL & A$
SERVES~ISOVEREED

!im AWOm 4o

10

0

S

'0\I A-% . ,(b



175

While the increased drilling response since the 1978 embargo has been signifi-
cant, it is barely a start toward doing what can and should be done to increase
domestic gas and oil production in the next two decades until alternative energy
resources can be brought on stream.

The primary stimulus for increased natural gas exploration and development
has been increased incentives of market pricing for intrastate natural gas. It
is significant that where difficult intrastate shortages of gas existed in 1974-75,
in Texas and some areas of Oklahoma and Louisiana, the market has now
cleared and contact prices are generally down by approximately 50 cents per
thousand cubic feet from the peak prices of a year or so ago.

Instead of building on this positive experience, the Administration has adopted
a defeatist, no win approach which reflects a lack of faith in the proven ingenuity
of our industry in finding and providing increased gas supplies, and an unjustified
fAith in a regulatory system that has been a failure on every count. It is disturb-
Ing that this approach is apparently grounded on a number of premises that
ore without support in our prior experience.

I would like now to discuss specifically some of the administration's premises
-which, taken together, reflect an unjustified lack of faith in our proven capacity
to solve problems.

The primary and overriding premise of the Carter program Is the conclusion
that our petroleum resource base is not sufficient to permit significant additions
to supplies. In the case of natural gas, this conclusion was expressed by Mr.
John F. O'Leary, the administrator of FEA, who said that natural gas "has
had it." Such a conclusion is not justified by anything in the great body of both
private and Government data that reflect expert evaluations of the remaining
geologic potential for both gas and crude oil.

Professional geologists nationwide agree that vast quantities of natural gas
remain to be produced in this country. In 1967, the National Petroleum Council,
at the request of the Department of Interior, began a study of future petroleum
provinces of the United States. The results of the coordinated study, in which
dozens of the nation's most prominent geologists participated, was published In
two volumes in 1971. Over 3,000,000 square miles of basinal area in the United
States were identified as having sediments prospective for oil and gas. This com-
pares with only 50,000 square miles on which oil and gas production exists, or
has existed to date-less than 2 percent of the prospective area, and most of
that is relatively shallow (see map attached). With the nation being called on
to attack our energy shortages with the "moral equix-alent of war." it seems highly
Inconsistent that we should also be told to turn our backs on 98 percent of the
prospective oil and gas sediments, and simply lie down under a flag of surrender.
Americans have not responded to the great challenges of the past in this manner.
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The U.S. Geological Survey study of 1975 is within the range of estimates of
most resource base studies and Is considered realistic by many. The U.S.G.S.
estimates for potential conventional natural gas and oil resources are shown
in the chart "U.S. Petroleum Resource Base." The proved and potential gas sup-
plies In this evaluation amount to a 5-year supply at the 1976 production rate.
Another 10 years' potential exists in "currently subeconomic" resources that
U.S.G.S. believes will become available with improved technology and/or
economics.

These estimates do not include potential natural gas volumes from tight shales
and sands in both the Western and Eastern United States, geopressurized reser-
voirs on the Texas-Louisiana Gulf Coast, or in sediments below water depths
of 600 feet. Attached to my statement is a summary from a draft ERDA study
which estimates a total gas potential of 730 trillion cubic feet in just four tight
sand basins in the Rocky Mountain area. Obviously, development of techniques
which would bring these tremendous potentials into production would extend
our access to natural gas not by Just decades, but by more than a century.

Just as obviously, an economic climate under price regulation that would in-
hibit development of conventional oil and gas, which the Carter plan assuredly
would, also would postpone development of these high-technology resources for
the indefinite future. It would be selling the country's consumers tragically short
to write off the possibility of improving future supply when we have identified
potential supplies in such great abundance.

Another faulty premise upon which the Administration is basing its scheme
for permanent price controls is its argument that, "Higher costs (prices to pro-
ducers) do not yield more oil and gas." All past experience refutes that conteh-
tion. More oil and gas always has been provided by drilling more wells. Levels of
drilling always have been determined by prices at the well for oil and gas, as
illustrated by the chart "U.S. Oil and Gas Prices vs. Drilling Expenditures." For
each change (up or down) of 10 cents per barrel in the composite oil and gas
price, there has been a corresponding change of $120 million in drilling expendi-
tures.

Since 1973, the rise of approximately $2.36 per barrel In this composite price
has stimulated increases in expenditures of $3 billion per year. Claims have been
and are being made to the effect that this acceleration in drilling is not adding
to supply. These statements reflect an expectation that an industry which declined
for 17 consecutive years and was in an atrophied condition Just four years ago
should be able to achieve a turnaround in declining production in Just three
years. Such expectations are totally unrealistic. On the other hand, they ignore
the progress which has been made. For example, the chart "U.S. Gas Wells Com-
pleted & Gas Production, 1960-76," Illustrates that production in 1976 was 2.5
trillion cubic feet more than it would have been had drilling continued to follow
the 1960-71 trend. Except for this real gain in natural gas production as a result
of increased drilling In the past four years, oil import dependence in 1976 would
have been more than 1,250,000 barrels daily higher and our dollar outflow for
foreign oil $6.1 billion greater.

Similarly, our data shows that the decline in domestic crude oil production
has been substantially arrested, and production is some 800,000 barrels daily
higher than would have been without the 1973-77 acceleration in drilling.

Last year Congress decontrolled wellhead prices of stripper well crude oil.
As an indication of producer response to incentives, I note the following results.
Abandonments of producing stripper wells have declined sharply . . . 44 percent
in the three states which contain about one-half of all the stripper wells in the
country-Texas, Louisiana, and Kansas. Total producing wells in the United
States Increased from 497,000 to 503,000 during 1976. This resulted from increased
drilling as well as the decline in abandonment of stripper wells due to the
removal of price controls and resultant increase in the economic life of many
wells.
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-U.S. GAS WELLS COMPLETED

8N NATURAL -GAS PRODUCTION, 1960-1976
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Equally important is that stripper well production now accounts for approxi-
mately 16 percent of domestic oil production-up from 13 percent a year earlier-
and stripper reserves are now estimated at 7,5 billion barrels--up from 5.8 bil-
lion in 1973. The results of this response to the positive incentives of increased
prices are shown on the chart "U.S. Oil Wells Completed and Crude Oil Produc-
tion, 1969-76."

U.S. OIL WELLS COMPLETED

I CRUDE OIL PRODUCTIONs 1969-1976
We;Is

Thouso w bbs. doily10 .0 0 0 t

16,996

6,550

r6

8,125

7.410

1976

WPAA Chad - Feb. 1977

We have made only a small start in mobilizing the exploration-drilling arm of
the domestic industry to the level of activity at which it can and should be
operating. To make the oil and gas supply contribution necessary to see the
nation through the transition period of the next two decades, we must effectively
double the present rate of drilling. This brings me to still another unsupportable
premise of the Carter energy policy staff which in one memorandum states that
reduced energy growth is "fully compatible with economic growth, development of
new industries, and the creation of new Jobs." Contrary to the facts, they state
flatly, "there is no fixed relationship between energy and GNP."
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ENERGY-
EMPLOYMENT S

ECONOMIC GROWTH
1975-1985

Energy in billion barrels of oil equivalent
Employment in millions of jobs
Economic growth in billion $ of GNP

~4 E &0 12.2

1975 1,190

fJOB'S E 85

RENE'G~id18.0

1985 GNP 1,850
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Sources. U. $ 0e, oo,/ of /rnenor, Commerce oWd Cobh.IPAA Chart - Feb. 1977
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The chart, "Energy, Employment and Economic Growth" covers 20 years of
experience during whfch energy consumption, GNP and employment have been
mirror images of each other. In fact, energy consumption equivalent to one bil-
lion barrels of oil consistently has been accompanied by $100 billion in GNP
and the addition of 4 million new jobs.

What of the future? The next chart shows the Department of Labor's projec-
tions indicating that our economy must accommodate 104 mill io- working Ameri-
cans by 1985. This work force would generate a 1985 GNP of $1,850 billion in
1972 dollars. Based on past experience, this expansion in economic growth will
require an increase in energy use of about 50 percent.

In 1975, we consumed approximately 12 billion barrels of oil equivalent. The
Chase Manhattan Bank estimates that the petroleum industry must spend some
265 billion (current) dollars (see attached chart entitled "Expenditures vs. Ex-
ploration and Development") in the decade 1975 to 1985 on domestic exploration
and development in order to accomplish levels of energy adequate to support
our workforce in 1985. With 1976 and 1977 almost behind us, the industry will
have to expend at the rate of almost $25 billion per year on the average from
1978 until 1985 in order to achieve the lower-level of energy supply of 15 billion
barrels of oil equivalent targeted by the President's energy plan. The President's
Crude Oil Pricing Policy, Natural Gas Pricing Policy and Petroleum Taxation
Policy are inadequate to generate these substantial sums of necessary capital.

Unlike most other industries, the petroleum exploration Industry is a high
risk industry which requires investor capital in hand. Money cannot be borrowed
to carry out exploratory drilling programs. The President's National Energy
Plan (NEP) falls short in that it fails to acknowledge that the price of a com-
modity must not only provide the incentive to invest capital to bring on new
supplies and also must provide the cash flow from existing production to gener-
ate the investment capital. Even if the President's definition of "new" crude oil
were reasonable and provided market level incentives for significant numbers
of potential investments, producers would suffer cash flow restrictions under
the President's program that would disallow maximum effort to increase domestic
supply.

The National Energy Plan would price crude oil on a replacement cost basis,
but the Crude Oil Equalization Tax (COET) would tax all the increased cash
flow from the producer. The COET amounts to a massive income redistribution
plan. None of the tax would accrue to the producer for the purpose of increasing
crude oil supplies. In the face of naturally declining existing production and an
inadequate inflation adjustment factor to fully reflect increasing olifleld costs,
the producer would be unable to generate sufficient capital to replenish the re-
serves he produces.

Natural Gas Pricing Policy as proposed in the NEP suffers the same basic
economic failings. It would extend federal control of the price of natural gas sold
in the interstate market, a(oncept which has failed miserably, to the intrastate
market. The proposal would in fact, rollback process of some intrastate gas. Con-
sumers of America will have less natural gas available under the President's
Natural Gas Pricing Proposal than would be available uL4er the present situation.

Although the President recognized the adverse natur of including intangible
-drilling expenses as a tax preference item subject to minimum tax, the National
Energy Plan failed to recognize other critical limitations on capital formation
for independent producers. The provision which limits allowable depletion to 65
percent of taxable income and the recent IRS Revenue Ruling 77-176 particularly
inhibit independent oil and gas producers from generating internal funds and
raising capital from outside investors.

We have prepared a detailed analysis of the pricing and regulatory proposals
for both crude oil and natural gas. These analyses together with our comments on
the suggested amendment of the minimum tax on intangible drilling costs are

-somewhat lengthy due to the complexity of the Carter proposals. However, be-
cause we believe a clear understanding of the shortcomings of the NEP are so
vital they are appended to my statement.-

In summary, in order to accomplish the stated objectives of the President's
program or the Chase Manhattan Bank's estimates, a favorable economic en-
vironment for investment in the domestic petroleum industry must be provided.

Finally, the faulty premises of the NEP include a highly pessimletic appraisal
of the ability of the support industries supplying rigs, pipe and other materials to
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provide the hardware to significantly expand exploration and development.
Again, the experience of our industry should allay any concern that we would
be inhibited by rig shortages or other shortages--except where government policy
may signal such uncertainty about the economic climate .that fabrication of needed
equipment is frustrated.

The chart "U.S. Rotary Rigs Available" illustrates that almost 800 units have
been added to our operable rig inventory since the pre-embargo year of 1972. I
might say this is 200 rigs more than expert analyses within the industry itself
had indicated. Again, there is no basis for selling short our ingenuity and ability
to get on with the task of developing our critically needed energy resources.

U.S. ROTARY RIGS AVAILABLE
1972 - 1977 Est.

1972 1973 1974 1975 1976 Est 
1977

SOURCE; K4., Tbom anW DIng Mqai

Attached are copies of two statements presented last month to a subcommittee
of the House of Representatives considering the same proposal. The first is by
James F. Justiss, Jr., President of the International Association of Drilling Con-
tractors. The other Is by Gerald A. Helland, Jr., President of the Petroleum
Equipment Suppliers Association. Together they clearly establish that the rigs,
equipment, pipe and supplies necessary for an all-out expansion of exploration-
drilling activity will be there whenever Congress and the Administration give
the Industry a "go" signal.

SUMMARY

IPAA firmly believes that the solution to our intolerable dependence on foreign
crude oil is to unleash private enterprise by relying on market forces to effi-
ciently allocate existing energy supplies, stimulate innovations to conserve our
natural resources, and maximize efforts to increase domestic supplies to balance
demand with supply. The United States has the potential petroleum resources;
and with the proper economic environment, the support industries have the ca-
pability of responding to increased demand for their drilling rigs, pipe and
equipment.

We must recognize that conservation alone cannot solve our energy problems.
To rely on conservation is to risk a highly regimented economy with staggering
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unemployment and unprecedented invasion of individual freedom of choice which
is a cornerstone of the American system.

In the long term alternative sources of energy will be able to assume a greater
share of our energy burden. However, in the shorter term of -the next decade or
so, crude oil and natural gas will continue to provide the bulk of our energy
requirement. The only real question remaining is whether crude oil and natural
gas will be developed from our domestic resource base or whether we will allow
ourselves to become increasingly dependent on foreign nations for our energy
lifeblood. The attendant balance of payment problems and the precarious na-
tional security situation make it clear that U.S. consumers should rely on U.S.
producers, not foreign countries, for their energy supplies.

RECOMMENDATIONS

Recognizing that replacement cost of energy in the United States is the cost
of imported energy and that it is economically efficient and prudent to encourage
domestic crude oil and natural gas production at market prices up to that cost
to maximize domestic production, stimulate conservation and conversion to alter-
native fuels, and reduce energy imports, we urge adoption of:
A. Crude oil juictng policy

1. Decontrol the price of upper tier crude oil and all economically marginal-
crude oil. This will maximize incentives to increase production and prevent the
premature abandonment or shuffing in of domestic production which would
otherwise have to be replaced by foreign imports.

2. Phase out price controls on lower tier crude oil by the end of May, 1979. This
would provide the capital necessary for exploration and development to increase
the supply of energy for consumers. This would also eliminate the need for a
cumbersome entitlements program and other regulatory burdens. Consumers
would be given a clear signal that future prices of energy will reflect replacement
costs.
B. Natural gas pricing policy

Encourage increased natural gas production by deregulating the price of new
natural gas and phasing out controls on old gas. IPAA specifically supports H.R.
2088, introduced by Congressman Krueger, et al, and S. 256, introduced by Sen-
ators Pearson and Bentsen.
0. Petroleum taxation policy

The Congress must provide a sound, reliable oil and gas taxation policy which
encourages capital formation and spending in the domestic oil and gas producing
Industry. The Congress must also correct past taxation policies which are now
inhibiting investments in drilling crude oil and natural gas exploratory and
development wells. Specifically, Congress should:

1. Eliminate for independent producers intangible drilling expenses as a tax
preference item subject to the minimum tax. Such a tax is not a tax on income,
but instead is a tax on expenditures.

2. Repeal the 65 percent of taxable income limitations on allowed depletion for
independent producers of crude oil and natural gas. This provision discourages in-
dependent producers from maximizing their drilling investments.

3. Prevent further deterioration in the percentage depletion rate and allow-
able volume. This would alleviate further deterioration of the capital base of
independent producers.

4. Provide for expensing of geological and geophysical expenses rather than
requiring their capitalization.

5. Enact an Energy Development Investment Tax Credit which would allow
a direct credit against federal income tax for expenditures intended to result
in greater domestic energy supplies.
D. Accelerate leasing program

Accelerate the leasing of federal lands on the Outer Continental Shelf for oil
and gas exploration and production and reverse federal public lands policies
which result in the withdrawal of significant areas from mineral exploration and
development.
E. Conservation

Stimulate conservation of energy and our national resources not through
artificial taxes, end use controls, or rationing, but by pricing energy according
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to the competition. This is the most efficient and least disruptive way to gehleve
desired results.
F. Regatory reform

Eliminate counterproductive regulations and streamline procedures for the
siting of energy facilities and transportation systems.

We have the natural resources, knowledge and capacity to solve our energy
problem. What we lack are adequate incentives which the market place will
provide If unreasonable government interference is removed.

IPAA COMMenTS ON THU Cxan CRUDM OIL PRIoING PROPOSAL

President Carter's proposal for the pricing of crude oil will provide neither
the economic incentives nor the massive amounts of capital necessary for pro-
ducers to maximize their efforts to Increase crude oil supplies.

At the time of the President's April 20 Energy Message, it appeared the
Administration contemplated legislative amendments to the Emergency Petroleum
Allocation Act (EPAA), the statute governing crude oil pricing and containing
the composite pricing requirements. The most significant element in this ap-
proach would have been elimination of the composite pricing system.

It now appears that the Administration has changed tracks and will attempt
to Implement Its pricing policy within the purview of the composite price.

The inadequacy of the composite price concept has been woefully apparent.
Crude oil price schedule No. 1 laid out a crude oil pricing schedule between
February 1976 and May of 1979 which allowed increases of approximately 74
per barrel per month in upper tier ceiling prices and 8# per barrel per month in
the lower tier ceiling prices. History has proven that schedule to be sheer folly.

Initially, schedule No. 2 froze both upper tier and lower tier ceiling prices at
June 1976 levelnr for the months of July and August. Schedule No. 8 extended
that freeze for an additional three months through November 1976. By the end
of'November, PEA was beginning to see the impact of the Energy Conservation
and Production Act which redefined stripper well production and the FEA's
clarification of the aefinition of a property in August. In anticipation of more
fully addressing the problem of excesses over the statutory composite price, FEA
issued schedule No. 4 which extended the crude oil price freeze through Decem-
ber. Schedule No. 5 continued the price freeze on lower tier oil and rolled back
the price of upper tier oil 20# per barrel to be effective January through March
1977. However, schedule No. 6 was issued effective March through July of
1977 which rolled back the upper tier crude oil price another 454 per barrel and
continued the price ceiling freeze on lower tier oiL Prior to July 81, 1977, the
FDA should issue schedule No. 7 of monthly crude oil price adjustments.

There have been three rollbacks in the upper tier price since 1975. "New"
crude oil sold for $12.99 In January of 1976. In February 1976 the composite
price structure of the Energy Policy and Conservation Act (EPCA) rolled back
the "new" (upper tier) price to $11.48-a rollback of $1.51 per barrel. Crude oil
prices were frozen in June 1976 at $11-.i-per barrel through December 1976.
On January 1, 1977, upper tier prices were rolled back approximately 204 per
barrel and more recently on March 1, 1977, the upper tier price was rolled back
another 454 per barrel.

The upper tier price Is now approximately 504 per barrel less than the initial
price for upper tier oil when the program started In February of 1976. Explorers
and developers, primarily Independent-producers who drill four out of five wells
In the U.S., made investments In the 1973-1975 period in anticipation of freq
market prices and recently in anticipation of escalation of the initial base price
to approximately $12.50 per barrel by now. Instead, producers are facing rolled
back prices in the $11.00 per barrel range.

Because the composite price system would be retained under the President's
proposal, the uncertainty currently surrounding crude oil prices will continue.
This will have a substantially detrimental effect on the level of Investment in
crude oil exploration and development.

Besides the continued uncertainty, the proposed price levels and classifications
of crude for pricing purposes are entirely inadequate to bring forth a maximum
supply- remsrnse.

Contrary to-the contentions of the Administration, the proposed third tier
price provides very little additional Incentive.

Flrtt it continues to be a controlled price subject to all the uncertainties of
the composite price in particular, and regulations in general. History of the petro-
leum price regulations prove that they cannot be relied upon.

0
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Second, the Administration pro:'.oses to adjust the third tier at a rate no greater
than the GNP deflator, which ini a poor representation of the oil field inflation.
Because oil field inflation has always exceeded the GNP deflator, the real value
of this third tier price to the producer will continually decline. If this occurs, the
relative price incentives for "nuw" oil will deteriorate, and iess and less crude
will be found and produced.

Third, the definition proposed for the "new" oil which would receive this third
tier price is so restrictive that very little production will be stimulated.

Although no formal proposal for crde oil has been seen, based upon the Presi-
dent's message and the deflniti n for ' new" natural gas contained in the Presi-
dent's energy bill, "new" oil will probably be defined as crude oil-

(1) Produced from an OCS lease entered into on or after April 20, 1977, for
an area not previously leased or, if previously leased, for which the lease
had been terminated or abandoned; or

46 (2) From a well not on the OCS on which drilling was begun on or after
April 20, 1977, or if a permit to drill is required, for which a permit was
issued on or after April 20, 1977, and which is completed 2.5 miles or more
from a well that previously produced or was capable of producing gas or oil
or which Is completed 1,000 feet or more deeper than the producing zone in
a well Within the 2.5 mile radius if the producing zone is different than in
the nearby well.

There are at this moment no lands on the Federal OCS that would qualify for
this definition. This is so because the Secretary of the Interior has held no lease
sales since April 20, 1977, and existing leases were intentionally excluded from
the definition. Because in the relatively well known offshore areas of the Texas-
Louisiana Gulf Coast, 3% to 5 years are required after a sale to develop produc-
tion and in the more frontier-type areas, an even longer lead time, no production of
"new" gas will be forthcoming from the OCS until some years after the Secretary
decides to lease. This applies for each sale. The Secretary's recent action to post-
pone a number of sales and the possibility of enactment of an OCS bill which
would result in more delays give little hope of much "new" production from the
OCS for years to come.

There are a number of existing OCS leases where a decontrolled price would
stimulate exploration and development for new reserves and platform and pipe-
line installation for known reserves which are currently uneconomic at controlled
prices. Yet-the "new" oil definition would deny this potential to the American
consumer.

In onshore areas, there is very little land in high potential areas that would
qualify for the definition. Studies of the exploratory well discoveries in Texas in
1974 and in Oklahoma in 1976 indicated that only 6 to 7 percent of these wells
would fall outside a 2 mile circle around existing wells. Further, these analyses
exclude all those "development" wells which also added new reserves and addi-
tional productive capacity.

The practical problems Inherent In determining whether the "completion loca-
tion" of a new well is 2.5 miles away or 1,000 feet deeper than the completion loca-
tion of any well which prior to April 20, 1977, produced or was capable of prduc-
Ing oil or gas are immense.

First, many producers d6- not have the well data on all the wells of nearby
operators and their predecessors to determine where the completion location1s. In
fact, in many cases, It Is proprietary information which would not be released.
For example, where is the completion location if a well was directionally drilled?
If non-directional deviation surveys were taken on a supposedly "straight hole",
where are these "straight holes" really? If a well as abandoned or produced a
small amount of oil or gas on a test, was it capable of producing crude oil or nat-
ural gas? How sensible is it to tie the definition of "new" oil to some well which
previously produced gas? Why does a new well completed more than 1,000 feet
deeper than a nearby well not qualify for the definition, if it is completed in the
same formation even if it Is not in communication? Who will determine if it is
in communication? Can this be done reliably, quickly, and inexpensively? There
are other problems--these are just a few. They will exist regardless of whether
the definition is % mile or 2 miles, 1 foot or 1,000 feet.

The "new" oil definition in the Carter bill is based on neither economics nor
geology. It Is arbitrary. As such, it will exclude much of potential for increasing
the supply of crude oil, and little additional new crude oil will be produced.

In Circular 725, the USGS made an estimate of the potential crude oil resource
base of the United States. One of the categories of potential supply-was named

93-810--77----13
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"inferred reserves," and the USGS credits 33 billion barrels to this category which
is nearly equivalent In magnitude to the existing supplies of proved reserves.
-Inferred reserves" are those which have not yet boeen found but are likely to lie
found In and around known oil and gas fields. Extensions of known fields Into new
fault blocks, development of sands previously uneconoinic because of small size or
producing characteristics, deepenings, devebpnient of heterogeneous reservoirs
on closer well spacings are all included in this category, are important supplies
which could be brought on in the relatively near term but would not be Include(]
in the Carter definition of "new" oil.

This third tier is also supposed to contain incremental production from certain
kinds of new tertiary recovery projects. Supposedly, only those technologies which
are considered to be especially exotic and high-cost are to qualify, and many of
these technologies are still in the developmental stage. Further, the higher prices
are supposed to apply to only the incremental production from the tertiary proj-
ects. Thus, a producer, even if a secondary operation were not in place and a field
were on primary recovery, would only receive the third tier price for the produc-
tion in excess of the estimated secondary production. The practical problems In
making this determination are tremendous, as are the administrative problems.
Nevertheless, it is doubtful many producers would choose to go through the
bureaucratic hassle, take the risks of uncertainty associated with regulation and
price controls, and implement a tertiary project with this type of pricing
procedure.

The tertiary proposal, because it excludes some of the more conventional
enhanced recovery projects, also fails to recognize the wide varieties in oil field
qualities and production characteristics. The ability of a producer to conform
any type of enhanced recovery project to a reservoir depends upon the nature and
quality of the reservoir, and there are many qualities of reservoirs. On a cost
per unit of additional production basis, a water flood on a poor-quality reservoir
might be more expensive than a sophisticated project on a good reservoir. Carry-
ing the example further, the price necessary to make the tertiary project economic
on the poor reservoir would probably be so high that no one would ever buy
the oil. By arbitrarily limiting the price incentives to a few special kinds of
operations, the Administration has eliminated a tremendous potential for In-
creased reserves from the poor-quality reservoirs.

The above considerations and the extremely long lead times required to
evaluate a tertiary project, implement it, and obtain a production response
indicate that very little tertiary oil, like the "new" oil, will receive the third tier
price.

This means that the "high incentives" the Administration claims it will pro-
vide for crude producers are illusory, and at most producers can anticipate a
continuation of the present system.

Under the present system, the price of current upper and lower tier oil will
be adjusted at a rate no greater than the GNP deflator. As has been previously
explained, this inflation adjustment does not realistically reflect oil field costs.
The real prices of nearly all domestic production, therefore, will fall over time,
further deteriorating the ability of producers to find and produce new supplies.
As long as the price of crude is held below its replacement cost, the producer will
be unable to fully replace the reserves he produces. The result can only be further
reductions in domestic supplies, greater shortages and more imports.

President Carter's proposal will not allow domestic crude oil prices to rise to
current market clearing levels, much less anticipated market clearing levels by
the end of the 40-month price control of the EPAA program. It would be naive
to assume that world prices will stand still during the remaining price control
period; therefore, the disparity between the market clearing price and controlled
domestic crude oil price will likely be greater at the end of the 40 months of
controls under the composite pricing concept than itwas at the beginning of the
40-month period. If the cost of OPEC crude oil Increases only 7-10 percent
annually, the disparity between Imported crude oil costs and price controlled
domestic crude oil will be $6 to $7 per barrel by May 1979. It is Increasingly
evident, therefore, that substantial changes must be made In the current oil
pricing program in order to facilitate termination of crude oil price controls by
May 1979, the date when mandatory crude oil price controls are "scheduled"
to expire.

For the next decade or more, this nation must depend on crude oil and natural
gas to provide the bulk of its energy requirements while alternative sources are
developed and perfected. Conservation alone cannot throttle our Increasing
dependence on imported crude oil. The nation cannot afford to depel-a increasingly
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on insecure foreign oil to meet its energy needs. We have the natural resources,
the technical expertise and the experience to become less dependent on foreign
sources. The only need is to restore the economic and political climate necessary
to accomplish reasonable energy self-sufficiency.

An alternative to the unmanageable and unrealistic composite price concept
must be diligently sought. IPAA has long advocated complete decontrol of crude
oil prices in the United States and IPAA continues to advocate free market
pricing as the best assurance for the consuming public of increased supplies
of secure domestic petroleum fuels for our expanding economy and national
security. Transactions in a free market place would best serve to solicit additional
supplies, promote conservation and efficient allocation of existing supplies. How-
ever, fn the interest of breaking the political deadlock over crude oil price con-
trols, a plan that will assure complete and immediate decontrol of crude oil
prices should be considered. Such a proposal may be short of complete and
immediate decontrol of all crude oil, but it should provide maximum incentives
for crude categories most likely to yield additional production and must contain
the assurance that price controls will be removed from all crude oil in the near
future. Emphasis should be placed on reaching market clearing prices at the
earliest practicable date taking into consideration the nation's economic welfare
and national security.

We believe that the above goals can best be accomplished by substituting the
following basic crude oil pricing policy for the current composite price concept:

(1) Decontrol of "new" oil: Upper tier oil has been explored for and developed
in expectation of receiving market clearing prices during the greater portion
of the lives of most wells. Allowing "new" oil to sell at market clearing prices
would assure the consumers of the United States domestic exploration and
development will not-be throttled by domestic crude oil price ceilings.- Higher
cost foreign oil would then not have to be imported to account for domestic pro-
duction not being brought on for lack of price incentives.

(2) Phase out controls on "old" oil: A phase out of controls on "old" oil should
be adopted to end crude oil price controls as quickly as possible, but no later than
May of 1979 as envisioned by the Energy Policy and COnservation Act. A definite
phase-out period would allow consumers time to adjust their life styles, and
anticipate the inevitably higher prices for energy. This phase out would eventu-
ally allow the entitlements program to be eliminated and it is essential so that
the massive amounts of capital necessary to meet future energy needs can be
generated.

(3) Decontrol "marginally" economic crude oil: No barrel of domestic crude
oil should be left unproduced ata controlled price less than the cost of an im-
ported barrel to replace it. It makes no sense to force the consumer to buy
imported crude oil when domestic supplies are available at the same prices. The
current stripper well exemption from crude oil partially addresses this prob-
lem by allowing the production from low productivity wells (less than 10 barrels
per day per well) to sell free from price ceilings ;- but there are additional cate-
gories of high cost, marginally economic crude oil production that should be
exempted from price ceilings. For instance, some wells must be plugged and
abandoned at crude oil producing rates in excess of 10 barrels per well per day
because of the tremendous volumes of water that must be lifted to obtain a few
barrels of crude oil. Not only are the lifting costs in such situations magnified
severalfold, but also the investment In additional facilities to dispose of the
w_,vater must be made and the crude oil produced from the wells must bear the
burden of those investments and the cost to operate the facilities.

A program like the one above, in the absence of immediate decontrol of crude
oil prices, would reduce substantially our rapidly increasing dependence on
foreign crude oil, our balance of payments drain, and the subsequent drag on our
economy. It would serve notice to consumers that they should change their
buying habits to reflect the full value of energy, and it would give the domestic
crude oil producer the green light to go out and develop new supplies of crude
oil and to squeeze the very most out of existing reservoirs with confidence that
government crude oil pricing policies will lead to free market prices.

IPAA COMMENTS OF CARTER NATURAL GAS PROPOSAL

The Carter Administration's natural gas bill, if enacted, would not only fail
to maximize producers' efforts to find and develop additional natural gas sup.
plies, it would result in fewer supplies than under existing law.

The one bright spot in the nation's natural gas supply picture is the intra-
state natural gas market which in the significant oil and gas producing states



192

is unfettered by price controls. As a result, increased prices in recent years have
brought forth new supplies, and supply and demand in these states are in

balance. The uncontrolled intrastate market also served during the last several
winters as the source of natural gas which alleviated much of the suffering and
prevented many plant closings in areas served by interstate pipelines.

The Carter bill proposes to extend federal price regulation to the successful
intrastate market. Instead of building on that success, it would perpetuate,
complicate, and enlarge upon the federal price control system that has failed
miserably for the last 23 years.

Although the Administration claims that federal jurisdiction would not be
extended to existing intrastate gas, the proposed legislation contemplates federal
jurisdiction once existing intrastate contracts expire. Because many of these
contracts are of relatively short duration, federal price controls would be ex-
tended within a short time to much of this unregulated natural gas.

Further, the bill proposes to limit the price of this intrastate gas to the "BTU
related price" of "new" natural gas which in turn would be related to the
average price of domestic crude oil. Based on current oil prices, this price would
be about $1.54/MCF. (The Administration claims $1.75 in early 1978.) Never.
theless, because producers are receiving for some intrastate gas prices con-
siderably in excess of this "BTU related price", the Carter bill would roll back
prices for some flowing gas which was developed in response to higher unregu-
lated prices. Further, it would hold down the future price for any new intrastate
production to artificially low levels.

Recent increases in onshore drilling activity have been largely in response to
the higher unregulated prices for intrastate natural gas. Reserve additions in the
intrastate market average 7.8 tef during the five year period 1971-1975. The
pricing proposal in the Administration bill could cripple the increased natural
gas drilling activity, slash the reserve additions of the intrastate market (which
have comprised 76 percent of total reserve additions during the 1971-1975
period), and eliminate the one source of additional gas that has kept the nation
running in recent winters.

The failings of the current FPC price setting system for natural gas should
be apparent to all. Historical cost-based pricing is illsuited to a dynamic com-
petitive industry in which costs increase rapidly and new gas becomes harder
to find. Yet, using current FPC methodology, producer filings before the Federal
Power Commission for the national rate applicable to the 1977-1976 biennium
yields cost-based prices in the $2.40/MCF range. Thus, the pricing mechanism
contemplated by the Carter bill would fix by legislative fiat prices considerably
below the cost-based price which would result if FPC methodology is used. it
FPO methodology yields prices which do not keep pace with current conditions
in the gas producing industry and which have resulted in the tremendous
shortages of natural gas, how can an inflexible legislatively set, lower price
yield a better supply response? Obviously, it cannot. Congress should expect
no better success at repealing the law of supply and demand than the FPC.

The Carter Administration claims in "The National Energy Plan" at page 54
that: "This pricing approach (for natural gas) acknowledges that the true eco-
nomic value of a depleting resource is its replacement cost." Yet, the price pro-
posed for "new" natural gas is not even to be related to the equivalent price of
"new" crude oil; it is to be tied to the "BTU related price" of the average refiners' -

acquisition cost of domestically produced crude oil. Only by sheer coincidence
would the "replacement cost" of gas be the average prke to the refiner of
domestic crude oil.

Further, nothing would create greater uncertainty for the producer than to tie
the price of natural gas to the average price, the upper tier price, or the price
for "new" crude oil when these prices are ultimately influenced by the composite
price limitations of the Emergency Petroleum Allocation Act (EPAA).

. No system for the pricing of crude oil could produce greater uncertainty than
has the composite pricing system.

A total of six price ceilings have been issued since February 1976. The price
of upper tier oil has been rolled back twice, and a freeze on the price of lower tier
oil has been extended four times. A seventh ceiling price schedule is anticipated
sometime before the current freeze ends in July; but, as yet, no producer has any
idea of what price ceiling will prevail for the remainder of 1977 or thereafter.
The current Administration, without hearings, has reversed the prior Adminis-
tration policy, which was developed according to procedures specified in the
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EPAA and which supposedly could be relied upon, as to the escalation rates of
upper and lower tier ceiling prices. Upper tier prices are lower now than when
the program started. To tie natural gas prices to this system of pricing crude
oil, and claiming it provides certainty, stretches the meaning of the word cer-
tainty beyond recognition.

The Carter bill would result in less supplies of natural gas for the interstate
market for yet another reason. Currently, FPC Jurisdiction extends only to sales
for resale. Because of this, some supplies of natural gas have been flowing to
interstate Industrial purchasers who buy natural gas directly from producers at
unregulated prices. These gas supplies have been invaluable In recent years
In keeping a number of plants in operation. Because the Carter bill would extend
Federal Jurisdiction to all producer natural gas sales, this important source of
gas would likely dry up.

The Carter natural gas bill is very poorly drafted and is internally inconsist-
46 ent; it is, therefore, quite difficult to discern exactly what results are intended.

It is clear, however, that a radically new form of federal regulation is con-
templated. Because many of the prices would be Congressionally mandated, it
would be largely inflexible and incapable of responding quickly to new conditions
in the gas producing industry. The legislation appears to give the President
authority to redefine many of the statutory definitions. When combined with the
many complexities in the pricing structure, its newness, the inadequate price
levels, the fact that implementing regulations will have to be developed and
probably modified from time to time, even greater uncertainty for producers will
result. Such uncertainty can only hamper exploration and development efforts.

Even if the BTU related price for "new" gas provided in the bill was eliminated
and a deregulated price substituted for it, the definition for "new" gas is so
restrictive and complicated as to provide no real stimulus to exploration.

The "new" gas definition must te read in the context of no less than 15 other
related definitions. This, In and of Itself, is no small feat. It demonstrates_ how-
ever, the paranoia with which the Carter bill was apparently drafted. The pur-
pose seems directed more at excluding as many potential new gas supplies as
possible from the definition so that there would be "no reward to any firms
that may have withheld natural gas last winter" (The National Energy Plan,
page 54), rather than providing a needed stimulus to attract natural gas to
the marketplace.

The following appears to be a reasonable assessment of the intent of the
definition:

"New" natural gas would be defined as gas-
(1) Produced from an 0CS lease entered into on or after April 20. 1977,

- _J or an area not previously leased, or if previously leased, for which the lease
has been terminated or abandoned; or

(2) From a well not on the OCS on which drilling was begun on or after
April 20, 1977, or If a permit to drill is required, for which a permit was
issued on or after April 20, 1977, and which is completed 2.5 miles or more
froth a well that previously produced or was capable of producing gas or oil
or which Is completed 1,000 feet or more deeper than the producing zone in
a well within the 2.5 mile radius If the producing zone is different than in
the nearby well.

What would be the effect of this definition on the supply of new natural gas?
What kinds of gas would qualify?

There are at this moment no lands on the Federal OCS that would qualify for
the new gas definition. This Is so because the Secretary of Interior has held
no lease sales since April 20, 1977, and existing leases were intentionally ex-
cluded from the definition. Because in the relatively well known offshore areas--
of the Texas-Louisiana Gulf Coast, 3% to 5 years are required after a sale to
develop production and in the more frontier-type areas, an even longer lead
time, no production of "new" gas will be forthcoming from the OCS until some
years after the Secretary decides to lease. This applies for each sale. The Secre-
tary's recent action to postpone a number of sales and the possibility of enact-
ment of an OCS bill which would result in more delays give little hope of much
"new" natural gas for years to come.

There are a number of existing OCS leases where a deregulated price would
stimulate exploration and development for new reserves and platform and pipe-
line installation for known reserves which are currently uneconomic at con-
trolled prices. Yet, the Carter bill would deny this potential to the American
natural gas consumer.
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In onshore areas, there Is very little land In high potential areas that would
qualify for the new gas definition. Studies of the exploratory well discoveries in
Texas In 1974 and in Oklahoma in 1976 indicated that only 6 to 7 percent of
these wells would fall outside a 2% mile circle around existing wells. Further,
this excludes all those "development" wells which also added new reserves and
additional productive capacity and which were drilled in response to free market
intrastate prices.

The practical problems Inherent in determining whether the "completion loca-
tion" of a new well is 2.5 miles away or 1,000 feet deeper than the completion
location of any well which prior to April 20, 1977, produced or was capable of
pr(Klucing oil or gas are immense.

First, many producers do not have the well data on all the wells of nearby
operators and their predecessors to determine where the completion location is.
In fact. In many cases, it is proprietary information which would not be
released. For example, where Is the completion locaton if a well was directionally
drilled? If non-directional deviation surveys were taken on a supposedly"straight hole", where are these "straight holes", really? If a well was abandoned
or produced a small amount of oil or gas on a test, was it capable of producing
crude oil or natural gas? How sensible is it to tie the definition of "new" gas to
some well which previously produced oil? Why does a new well completed more
than 1,000 feet deeper than a nearby well not qualify for the definition, if it is
completed in the same formation even if it is not in communication? Who will
determine if it is in communication? Can this be done reliably, quickly, and inex-
pensively? There are other problems-these are just a few. They will exist regard-
less of whether the definition is 1A mile or 2% miles, 1 foot or 1.000 feet.

The "new" gas definition in the Carter bill is based on neither economics nor
geology. It is arbitrary. As such, it will exclude much potential for increasing
the supply of natural gas, and little additional "new" gas will be produced.

In Circular 725. the Ui4GS made an estimate of the potential natural gas re-
source base of the United States. One of the categories of potential supply was
named "inferred reserves," and the USGS credits 201 tcf to this category which
is nearly equivalent in magnitude to the existing supplies of proved reserves.
"Inferred reserves" are those which have not yet been found but are likely to
be found in and around known oil and gas fields. Extensions of known fields into
new fault blocks. development of sands previously uneconomic because of small
size or producing characteristics. deepenings. development of heterogeneous reser-
v-irs on closer well spacings are all Included in this category, are important
supplies which could be brought on in the relatively near term, but would not
be Included in the Carter definition of "new" gas.

If very little future natural gas would qualify as "new" gas, how does the bill
propose to classify It and price it? Here the situation becomes even more com-
plex and confused.

"Old" natural gas would be defined as natural gar. other than "new" natural
gas. Therefore, it would encompass all flowing gas, both interstate and intra-
state and would cover all gas from new wells or newly discovered reservoirs
that happen to be located within 2.5 miles of a well existing on April 20, 1977.
unless the depth standards of "new" gas are met, or natural gas from existing
OCS leases regardless of when new wells are drilled thereon.

"Old" gas sold under "old contracts" would be priced differently than "old" M
gas under "new contracts." Again, multiple and Interrelated definitions must
be integrated In an attempt to decipher the meaning.

"Old" natural gas sold under existing contracts would be subject to ceiling
prices which would be the lesser of (1) the contract price for such gas; or (2)
the effective "Just and reasonable" FPC rate applicable to such gas, plus an
inflation adjustment.

This provision is apparently intended to sanctify the price of most gas flow-
ing In Interstate commerce; however, as drafted there are several other effects:
(1) "Old" natural gas, as defined, is all gas other than "new" gas; it must
therefore include both Interstate and intrastate sales. This provision could then
require that gas flowing under existing Intrastate contracts be rolled back to an
FPC determined price, If the FPC price is lower than the current contract price.
(2) In the case of Interstate contracts which receive an FPC price higher than
permitted in the contract, this provision could require these prices to be rolled
back. also. (3) Because Opinion 770 A is under Judicial review, with the rate
increase subject to refund, and may not be "in effect", the price for post 1975
vintage gas is unclear.
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These problems, if not corrected, would result in the immediate extension of
federal price regulation to much of the flowing, unregulated intrastate natural
gas. Great uncertainty as to magnitude of future cash flow from existing opera-
tions is created. If roll backs do occur, previously sound investments could be
rendered uneconomic. The impact on future drilling budgets is also severe
because much of this revenue would be reinvested in other drilling ventures.

Another major flaw in this provision, in conjunction with other provisions, is
to freeze forever existing FPC prices at their artificially low prices while remov-
Ing from the FPC all authority to adjust past national rates to reflect changing
circumstances.

Because revenues from current production serve as the prime source of funds
for investments to replace that resource which is produced, the producer would
lie placed in a position of slow liquidation of reserves and capital. Further,
because these frozen prices could only be adjusted by the GNP deflator, which
does not reflect the escalation of ollfleld costs, the real value of the production
to the producer decreases with time, abandonments are hastened, and reserves
are lost.

The low, frozen prices also give false signals to the consumer, cause him to
burn more natural gas than he would burn otherwise, thus reducing our supplies
of this valuable resource even more quickly. Considering that natural gas is the
most premium of all fuels having the best burning efficiency and being the least
damaging to our environment, It should be priced to both the producer and con-
sumer in a way reflecting its true value and its replacement cost. The Carter
proposal does neither.

"Old" gas sold under "new contracts" would be subject to two, or perhaps
more, different ceiling prices.

One kind of gas in this category is natural gas from expiring intrastate con-
tracts, which would be priced at the average "BTU related price" to the refiner
of domestic crude oil, whatever that may be, or in other words the price of
"new" gas. In most cases this is a roll back. The probelms have been discussed
previously.

The other "old" gas in this category, which apparently is meant to Include
gas (1) committed or dedicated to interstate commerce on or after April 20,
1977, (2) from new wells not qualifying under the "new" gas definition either
onshore or in the OCS, or (3) from expiring intrastate contracts, would be sub-
ject to a ceiling no higher than $1.45, adjusted for Inflation.

This provision does not state that the price is to be $1.45/MCF but that it is
to be no higher than $1.45/MCF. The President would be given authority to set it
wherever he wants and presumably could do so on a case-by-case basis. In setting
the price, the President is directed to take into account the prior contract price
and the price necessary to maintain production. What the real price ceiling will
be for any natural gas In this category is anyone's guess.

Considering that there will be little "new" gas. and that most gas from new
wells, if any would be drilled under the Carter pricing scheme, would fall in the
"old" category considering that the chosen maximum price is equivalent to the
FPC price for a biennium about 2 years past, and considering the dismal record
of FPC rates, there appears to be little hope for significant additional gas dis-
coveries in the future.

The Administration has held out the special pricing provisions in the bill as
as the panacean solution to any natural gas supply that is higher cost than the
specified ceiling prices. The President would be given authority to set these
special prices on a national, regional, or case-by-case basis. Deep water, deep
sediments, and geopressured brine are given as examples of the types of pro-
duction to which the special pricing provisions would be applicable.

No one should be misled by this specious argument. Each FPC ceiling price
order since the first Permian case has contained a similar "special relief" pro-
vision. It has been interpreted so restrictively, however, that it is of little value
to the producer. And there is no reason to believe the situation would change.

Further, no producer is going to make an investment which would be either
marginal or submarginal at the applicable ceiling price on the vague hope that
the President would grant him a "special price."

The FPC has tried to set national rates for natural gas-and failed. Before
that, the FPC tried area rates; they failed even more dismally and created a
bureaucratic nightmare. Imagine the complexities of setting a multitude of
special rates for all the special kinds of gases, from all the areas with water
depths or sediment depths with special problems and costs. There could be hun-
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dreds or thousands of separate applications for "special reliefs." Such a proce-
dure would fail, Just like the area rates, the national rates, and the FPC "special
relief" have failed.

Under the Carter proposal for natural gas, the incentives of the intrastate
market will be gone. Shortages and rationing of natural gas will become a way
of life. And big brother government will be telling each citizen when he can use
natural gas, how much he can use, and for what purposes he can use it. That is,
until there are not more supplies at all.

The Carter natural gas bill would be disastrous for this nation. It must be
replaced with an approach that can work. Deregulation of new natural gas as
proposed in H.R. 2088 or S. 256, Is such an approach. It builds on the success of
the intrastate market for natural gas. Under deregulation, conservation and
production of this valuable resource would be stimulated and conversion to coal
and alternate fuels would be encouraged in an economically efficient and timely
fashion. Deregulation holds promise for the future; price controls and the Carter
bill promise chronic shortages, rationing, and an unprecedented degree of regi-
mentation for both consumer and producers.

MINIMUM TAX ON INTANGIBLE DEVELOPMENT COSTS

Carter 'proposal
President Carter recommended that the minimum tax on successful well in-

tangible development expenditures (IDCs) of independent, noncorporate oil and
gas producers enacted by the Tax Reform Act of 1976, be modified so that only
IDCs in excess of net related oil and gas income be subject to the 15 percent
minimum tax. Congress recently responded by passing such a provision effective
only for tax years beginning in calendar year 1977.
IPAA commenUa

While IPAA appreciates the President's recommendation and the Congress'
action, the modification only partially addresses the full problem. At a minimum,
the recent modification should be extended indefinitely and made applicable to
calendar year 1976, credit against the minimum tax should be given for 100
percent, rather than 50 percent, of normal income tax, and the IDC preference
should be offset by total oil and gas income, not just income from producing
operations.

More logically, the minimum tax on IDCs should be repealed totally because
it is counterproductive to the goal of increased energy supplies, faulty in concept,
discriminating and anticompetitive.

Our domestic shortages of oil and gas are in large part the results of a capital
shortage. Without greatly accelerated capital, spending for exploration and
development, it will not be possible to find, develop, and produce sufficient supplies
of oil and gas to fufill our country's energy needs in the future.

The President and the Congress should recognize this capital shortage problem
and through the tax system, encourage, rather than discourage, capital formation
and spending in the oil and gas producing industry.

The minimum tax on IDCs is inimical to this objective and thwarts the
efforts of independent producers to supply oil and natural gas to the nation's
consumers. It directly increases the costs of drilling producing wells, reduces
cash flow, and forces drilling operations to be curtailed.

Cash flow is the lifeblood of independent producers. Independents in 1975
made 87.5 percent of all new field discoveries and 89.4 percent in 1976. During
the period 1969 to 1974, independents drilled 9 out of 10 new field wildcat wells
and made 75 percent of new field discoveries which resulted in 52 percent of the
new reserve additions.

The IDC deduction Is not a tax loophole. It Is a means for rapid recovery of
capital enacted by Congress to encourage capital spending for oil and gas explo-
ration and development.

The minimum tax on FDC fails to distinguish between permanent reduction in
tax and mere timing differences. IDO is merely a timing dIfference wherein the
expenditure is deductible currently instead of over the life of the welL The only
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"preference" Involved Is the present value of the deferral of the tax until some
later period. Impositton of a 15 percent tax on the full value of the IDO expen-
diture completely destroys the "preference" in most instances and places the
producers in a worse position than if he had been permitted to capitalize the IDC
as depreclabre investment subject to ADR depreciation and the 10 percent invest-
ment tax credit.

The Imposition of the minimum tax on IDC actually distorts normal economic
decision regarding completion of marginal well discoveries. In some instances
the impact of the 15 percent tax on IDC if a marginal well is completed more
than offsets the present value of the net cash flow anticipated from completion
and production. In such cases, the minimum tax forces the producer to plug and
abandon the well and the potential reserves are lost to the nation.

The minimum tax on IDC discriminates against independent operators because
it applies only to Individuals and not to corporations. Individual producers are

-the "risk takers"; they are essentially voluntary investors whose primary source
of income is from oil and gas production. Unlike large corporations with thou-
sands of employees and stockholders and diversified operations, they cannot long
withstand a major Increase in the cost of the means of their livelihood-the
drilling of successful oil and gas wells.

The minimum tax, even as recently modified by Congress (discourages capital
formation by independent oil and gas producers because it still applies to the
IDC expenditures of outside investors. Independents traditionally have relied
on external sources of capital for a portion of their drilling funds. By continuing
to subject these funds to the minimum tax, outside investors are discouraged
from making oil and gas drilling Investments and are encouraged to seek out
other areas of financial endeavor. Drilling budgets are consequently reduced.

The minimum tax or IDC is therefore anticompetitive because it reduces the
ability of Independent producers to drill wells with their own funds and to
acquire capital from others. The tax is anticompetitive In another way In that it
discourages entry into the oil and gas producing business. Since new entrants
have no oil and gas income with which to offset a portion of the IDC "preference",
the tax favors those producers and corporations already In the producing busi-
ness.

The minimum tax in IDC is a tax on an expenditure, not on income. It is, there-
fore. unique in our tax system and severely handicaps the independent producer.
Neither is it in the best interests of the Nation because oil and gas supplies are
reduced as a consequence. It is illogical for the tax law to foreclose sources of
capital for a vital industry and to encourage the abandonment of marginal wells
when Increased supplies of oil and gas are so desperately in need.

WESTERN GAS SANDS PROWEcT PLAN

EXECUTIVE SU MARY-INTRODUCTION

Geologic studies by Industry and government Indicate that a large resource of
natural gas exists in the western states. Most of this resource lies within thick,
low-permeability reservoirs that are found in a number of western geologic
basins. Although the volume of this resource is estimated to be very extensive,
the production of gas from these reservoirs generally has not been economic.
Therefore. industry has not had the incentive to invest the capital needed to de-
velop this resource. Commercial development is not likely to occur unless the
technical and economic feasibility of producing gas from these reservoirs can be
demonstrated.

The United States Energy Research and Development Administration (ERDA)
is initiating the Western Gas Sands Project to demonstrate the economic and
technical feasibility of developing this resource. The four areas selected for the
study are shown in Figure 1. The volume of gas in place in these four areas is
estimated to be about 730 trillion cubic feet.
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FIGURE 2.-Western gas sands project study areas.

Commercial development of these western resources could help relieve future
hardships such as those resulting from gas shortages in 1977, by providing a
significant additional gas source. In addition, the federal government could
receive substantial revenue through royalty payments on prod action from federal
lands and through taxes. Western states also could derive significant income
through ad valorem and other taxes. Using reasonable assumptions, the royalty
income could be 45 billion dollars to the federal government over the producing
life of the low-permeabUity reservoir in the principal study areas.

STATEMENT OF THE INTERNATIONAL ASsOCIATION OF DRILLING CONTRACToRs BEFORE
THE SUBCOMMITTEE ON ENERGY AND POWER OF THE INTERSTATE AD FORVTGN
COMMERCE COMMITTEE, U.S. HOUSE OF REPREnETATIVES

My name is James F. Justiss, Jr. I am President of the Justiss-Mears Oil Com-
pany, Inc. of Jena, Louisiana. In addition to this position, I serve as the elected
President of the International Association of Drilling Contractors, Accompanying
me today is Mr. Tom S. McIntosh, President of the Zapata Off-Shore Company.
IADC, located in Houston, Texas, is the trade association representing the in-
dependent contract drilling companies which perform the actual drilling Involved
in all exploration, development and production phases of the on-shore and off-
shore oil and gas business. Our clients are the major petroleum companies, the
hundreds of independent producers, and the national oil and gas companies of
foreign countries.

Without the services of the contract drilling company, there would be no oil
and gas drilling today. Contract drillers are used by producers because of the
high level of expertise required to drill for oil and gas; because of the high costs
of equipment and trained personnel; because of the immense overhead needed
to maintain drilling rigs-especially when they are idle or located far from the
ne led location; and because of the insurance liability exposure which the
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hazardous job of "making hole" encompasses. Independent drilling contractors
can do the job more economically than the producers themselves.

We are delighted to have this opportunity today to appear before the Subcom-
mittee on Energy and Power to present testimony on matters concerning all of
us--both within and without the industry.

It may appear ironic to some persons, but IADO members endorse conserva-
tion of our petroleum resources. We are so close to the subject, that few
appreciate as we do, the finite nature of these scarce resources, the degree of
difficulty and expense required to locate and extract them, and the unconscion-
able waste to which they are too often put.

Many of our members live In and around the great oil and gas fields of Texas,
Louisiana, New Mexico, Wyoming and along the beaches of the Gulf of Mexico,
the Pacific Ocean and the Gulf of Alaska. I can assure this Subcommittee that
we are the last people who would want to see the destruction of these areas by
irresponsible exploitation.

Today we will focus our comments on the subject of natural gas and the role
of the Federal government's policies upon the contract drilling industry's capabil-
ity to perform its task.

Drilling activity on land is at a sixteen-year high level. As of March 21, 1977,
there were 1888 rigs actually making hole in the domestic United States. IADC,
with the cooperation of the Hughes Tool Company, issues weekly rig count
reports for the United States and Canada. This figure represents a very high rate
of rig utilization.

We are pleased to note that the number of wells drilled per rig, or rig effi-
ciency, is at an all-time high. In 1976, each rig in operation drllled 22.1 wells for a
total per rig of 102,478 feet. There were, in all, 39,875 wells drilled In the United
States. The total footage drilled amounted to 185,297,622 feet for an average
depth per well of 4,647 feet.

When we report rig counts, we are including rigs actually in use making hole.
This ignores rigs which are logging (testing), running casing (placing pipe In a
well), rigging up or down, moving, completing, drill-stem testing or anything else.
We are not referring to cable tool rigs or workover or well-service rips. The cable
tool rigs are shallow depth units generally mounted directly on trucks which may
be employed to drill wells, but also frequently are used to clean out a working
well, modify its casing, retrieve lost equipment or other on-going well repair and
restoration work.

In 1976 we believe the entire U.S. land rig census was between 2,200 and 2,400
rotary units. Of these, about 24 rigs are owned by operators (oil companies)
and the remainder by drilling contractors.

At this point it would be useful to point out that a rig is just that. It is a
composite of mechanical parts assembled for a specific job out of components that
might be assembled differently by different contractors. In simplest terms, the
rig employs a derrick (the familiar tower so frequently shown as a symbol of oil
exploration) and a drawworks to raise and lower lengths of drill pipe. Large
motors transmit power through a "kelly" to translate the driving forces into
a rotary motion. The entire string of drill pipe rotates to form a very long drive
shaft. The bit at the bottom of the drill string breaks up the formation under-
ground. Drilling fluids called "mud" are pumped down the drill pipe and cir-
culate to cool and lubricate the bit and-to wash away the cuttings of rock. These
cuttings are brought to the surface, removed, and are carefully analyzed to pro-
vide valuable geological information. The lengths of 30 feet pipe are joined to-
gether by threading. When the bit must be replaced, the entire length of drill
pilpe must be raised in 90-foot sections and disassembled. This process of thread-
ing together the pipe and taking it apart consumes much of the time of the crew.

In order to prevent the well from caving in or from bursting through weak
geological formations, casing is placed in portion of the well and cemented to
to the rock formations.

Depending upon the depth of the well, the type of underground pressures and
the geological information available about the structure, appropriate safety pre-
cautions are taken against unexpected blow-outs.

Drilling technology has improved greatly over the years, but the basic prin-
ciples have remained unchanged. Even after hundreds of millions of dollars of
research on exotic methods, there is little expectation that major innovative
breakthroughs will occur in the near future. Improved efficiency over the years
has increased penetration rates by many times and has probably kept the price of
oil from going to as much as $40 per barrel.
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The contract drilling business is certainly one of the most competitive in the
world. Each contractor bidding on a Job bets on his ability to complete the assign-
ment efficiently and without delays. IADC stresses a strong safety and training
program. Contractors have come to know that accidents are costly and create
delays. Responsible contractors therefore avoid accidents stemming from use of
poorly trained crews, cutting safety corners, shortcutting established industry
procedures, and use of improper equipment.

Contracts are let either on a day rate or on a footage basis. Sometimes the
contractor will provide a "turnkey" contract In which he handles all the sub-
contracting such as for mud services, roadbuilding and site preparation, cement-
ing, catering and the purchase of drill bits. In most instances, however, these
attendant services are individually contracted by the operator-that is, the
owner of the lease.

During the last fifteen years the industry has seen the population of con-
tractors go from 700 to half that number in 1972 and return to about 500 today.
The industry activity tends to follow by some eighteen months the level of
seismic activity for which lease operators contract with the geophysical con-
tractors. The nature of the drilling business has been cyclical due to weather
conditions, tax considerations, constraints on oil and gas prices, availability of
new acreage, and limitations on production '(such as provided by the Texas
Railroad Commission, etc.).

The current statistics showing the large numbers of rigs working on land
must be put into perspective. Much of this work is development drilling in old
known producing areas where current economic conditions warrant the develop-
ment of these properties.

Drilling costs increase geometrically as depths increase. In some areas a 20,000-
foot well might cost 10 times as much as a 10,000-foot well. Payments to the
drilling contractor represent about 36 percent of the total cost which the lease
holder pays for the completed well. In 1975 the average cost of drilling (through
the stage of installing the Christmas tree--valve system) was $262,008 for a
U.S. gas well, $138,640 for a U.S. oil well. A U.S. dry hole cost averaged about
$177.500. A hole to 20,000 feet on-shore can easily cost $5 million or more.

Some representative statistics by State show for 1975:
(From the Joint Association Survey of the U.S. Oil and Gas Producing In.

dustry, February, 1977, Edition (American Petroleum Institute, Independent
Petroleum Association of America, Mid-Continent Oil & Gas Association).)

Number of Total cost, Number of
State wells drilled all wells dry holes

Alaska ....................................................... 2 58 $157, 086, 526 16
Calfornia ---------------------------------------------------- 216 231, 558,916 295
Colrao ------------------------------------------------ 1,136 150,273,480 546
Indiana ---------------------------------------------------- 354 9,383,462 206
Louisi-na .............----------------------------------------- 3,085 1, 507,601, 211 1,243
MIchigan ....................................................... 95,965,744 317Texas.; ....................................................... 12,374 2,137,744 970 3,901
Wyoming ...................................................... 1,246 365,348,958 549

Total United States ............. -........................... 36,960 6,571,213,923 13,030

One of the most important questions facing the drilling contractor is Invest-
ment in new equipment. Clearly the indications point to ever increasing depths
for discovery of gas which requires deeper rated equipment. At present we
estimate a new 7,500-foot-capacity rig--one of the smallest which a rotary
drilling contractor would likely purchase--would cost about $L5 million
at today's market. This type of unit would not be suitable for gas exploration
in most areas because of Its limited depth rating. A more suitable rig for natural
gas exploration would be In the $1.8 million to $3.5 million range for a land rig.

Delivery time for a complete new rig As approximately 4 to 6 months today.
Drill pipe delivery with proper Joints attached is approximately 18 to 24 months.
While delivery time does not now represent a constraint on drilling, if an all-
out mobilization of drilling is truly fostered by government policy, then all
of the component elements--trucks, tubular goods, bits, rig equipment, etc.-
will have to gear up considerably to meet the demand.
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Offshore, the prices rise dramatically, with $40 to $50 million in rig
equipment not uncommon. For more extreme conditions such as deep water
capability and hostile environment the cost can go to $65 million. Delivery in this
field takes from 9 to 18 months In today's depressed market.

While the number of the available rigs working on land is quite high, the
situation offshore is greatly different. According to the "Offshore Rig Data
Services-The Offshore Rig Newsletter" (Houston, Texas), at the b glnning of
February there were, world-wide, 437 mobile units (including tenders) and of
these 03 were idle without contract most of these would be available on very
short notice for drilling on the U.S. Continental Shelf. There are also 48 units
on order today, of which 29 have no contract.

CAN THE DRILLING INDUSTRY MEET THE CHALLENGES OF INCREASED EXPLORATION AND
DEVELOPMENT?

The answer to this question is "yes ... If". There is no doubt that the contract
drilling industry can and will meet the challenge of a substantial increase in
the levels of on-shore and off-shore drilling. The first priority should be the
immediate expansion of our own Outer Continental Shelf natural gas resources.
The equipment is available In abundance and the ever growing energy demands
of our Nation's Industrial economy demand early exploration and confirmation of
petroleum resources within our Country's military and economic security is at
stake, as well as causing a devastating effect upon the deficit in our balance
of payments, unemployment and inflation. The direct relationship 4etwen BTU's
of energy and jobs is absolutely clear.

The contract drilling industry strongly urges the Congress and the Adminis-
tration to solidify their joint commitment to an all-out exploration and develop-
ment program by private enterprise to bring on-board the maximum supplies
of natural gas.

What is needed to attract the capital required to support an expansion of the
present land rig census is a predictability of policy. This is not merely price
predictability of the product. Regulation by the government imposes artificial
restraints and creates a process of constant refining or adjusting by the govern-
ment of what should be a free market condition. We believe that natural gas
price Increases, to the extent that they take place, will act as a natural Inhibitor
of wasteful and irresponsible use of natural gas. While some consumers do not
have the luxury of conversion to other fuels and can ill-afford increased prices
of home heating bills, the large industrial users will be inclined to make early
switches to other boiler fuel sources. Even among residential users, conserva-
tion will become a more meaningful term with beneficial results coming through
decreased consumption.

What we do mean by predictability is simply a set of game rules which remain
in effect long enough to be learned and applied to the decisions necessary to
perform In the highly complex and demanding business world surrounding
energy.

The lead time to place an offshore drilling unit on location requires several
months. It requires permits from the Environmental Protection Agency, Corps
of Engineers, U.S. Coast Guard, U.S. Geological Survey, Bureau of Land Man-
agement and other agencies. Arrangements may well include towing units half-
way around the world. Land-based facilities for the support of the crews and
the supplies, that are consumed must be arranged. Boats, helicopters, catering
services, laundry, cement, mud, chemicals--the list of details is extensive.

From the first nomination of tracts for leasing through the time-consuming
permit acquisitions to the actual drilling and the eventual delivery of oil or gas
to on-shore facilities Is in the range of 4 to 6 years. In frontier areas even
longer Is likely. The majority of time is consumed by mandatory government
requirements and cumbersome procedures. It is not the result of industry delays.

We must recognize that any steps taken today will require considerable lead
time for results to be meaningful to the consumer. If all elements of the energy
Industry can plan for high utilization then the drilling industry can meet the
demands placed on it.

It comes as a terrific shock, when with the strokes of a pen, an announcement
by the Secretary of the Interior can delay a long-planned lease sale in a known
region where drilling with no ill effects has been underway for some time. The
disruption to logistics alone is devastating. The lost motion is incredible. The

I
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delay in bringing in useful information and eventually the petroleum products
is equally as harmful to the consumer.

Just when the "rules" are learned for one jrxisdictijn or agency, they may be
out for public comment again. The Federp, Register becomes a feared, but
necessary daily reader.

It has taken the industry since 1963 to evolve a system functioning effectively
under the Outer Continental Shelf Lan'.s Act rond now the Congress appears
ready to substantially alter the procedural steps contained in it. Congress has
already accomplished virtually everything tht could be asked for in planning
assistance and collaboration with the affected, coastal states in the Coastal Zone
Management Act of 1976. Congress r~lso is providing protection against oil spill
liability through legislation which ii progr-ssing through Congress with industry
approval at this very time. It wou!d now create new steps each of which becomes
a target opportunity for strike ac'lons by legal challenges such as is now happen-
Ing with the Lease Sale 40 lawsuit.

At this point, we would like So state our views on pre-lease Federal exploration.
The Federal government ray be reluctant to take on the expense of the kind

of exploration program (v ith its incredibly high-risk, high-loss factor) that
private enterprise can and. does undertake. The belief that the government can
drill a single well, or e,-en sev eral wells, in the frontier areas such as our
Outer Continental Shel" and actually reach any useful, reasonable conclusions
about the petroleum re'soureo there is absurd. Even the experts in the private
sector disagree strongly about seismic interpretation and core sampling results.
A test well tells yov only something about the precise spot in which it is placed.
Without, extensive delineation drilling and actual production, there is only
speculation of a very rough nature. The cliche is quite true: The only time
you know the extent o a petroleum find is when the reservoir is drained dry
through production.

One can count the trees in a National Forest. Reliable information on petro-
leum reserves is not so easily obtained.

Quite fr', nkly, the greatest uncertainty affecting drilling contractors is a"ripple effect" stemming from the actions taken by the government which are
aimed at the oil and gas producers--particularly the major companies. The re-
peal of the depletion allowance, attacks on expensing of intangible drilling costs,
threat of divestiture both horizontal and vertical, erratic attitudes towards our
Outer Continental Shelf development, possibilities of the creation of a Federal
oil and gas company, pricing decisions including additional roll-backs and con-
ti',ual re-adjustment for previous actions which follow from Federal intervention
r.nd control of pricing-all are the kinds of action detrimental to exploration
progr,.ms which would provide the basis for investment in newer equipment and
expansion of the drilling industry.

The dangerous result, usually not considered, is the very serious effect upon
the relatively small service industries such as the contract drilling companies.

Our plea with the Congress and the Administration is simple: Let us get on
with the Job we know best in a context of maximum support consistent with
reasonable environmental constraints.

It is significant to note that of the top five contractors each has between 50
and 118 rigs. while the next 20 largest only have between 16 and 49 rigs per
company. It is clear that the drilling contractors are a small, but vital resource.
The government's actions which affect drilling contractors are the small decisions
and burdens which so drastically impact on small businessmen in all categories.
Yet the demise of a small retail store or the loss of a dry cleaner's establishment
surely does not have the same significant ramifications for our Nation's search
for and recovery of oil and gas. The business health of the individual members of
the drilling contractor industry is absolutely essential to our Country's ability to
survive.

STATEMENT BY GERALD A. IIELLAND, JR., PRESIDENT, PETROLEUM EQUIPMENT
SuppLrRs ASSOCIATION BEFORE THE ENEROY AND POWER SUBCOMMIrEE OF THE
hlovsE Comm rTEE ON INTERSTATE AND FOREIGN COMMERCE

My name Is George Helland. I was executive Vice President of Cameron Iron
Works, Inc., in Houston, Texas, until just recently. I appear before you today in
my capacity as president of the Petroleum Equipment Suppliers Association.
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PESA is made up of 174 U.S. companies which manufacture petroleum equip-
ment, provide services and supplies to the exploration, drilling and producing
segments of the energy Industry. Members of the association supply approxi-
mately 85 per cent of the petroleum equipment used to develop and produce oil
and gas reserves within the United States.

The manufacturers of petroleum equipment produce a wide range of high
technology products which have specialized application In the drilling and pro-
ducing segments of the petroleum industry. These products make it possible to
drill and produce crude oil and gas from reservoirs in the earth. The products are
designed to withstand the extreme temperatures and pressures encountered in
these operations.

Another segment of our membership Is made up of the supply stores which serve
the needs of the drilling contractors and oil operators by carrying in Inventory
the equipment for day-to-day oilfeld operations. These stores are located in and

"around the oil and gas producing areas.
A third segment of our membership is composed of service companies which

provide equipment, materials and personnel for well-site services. These opera-
tions range from evaluation and interpretation of Jeological prospects to services
for drilling and completing wells to companies whlmih provide services used during
the lifetime of an olilfield.

We have been asked to testify before this sub-committee on the subject of the
resource base available to develop this nation's oil and gas reserves. In other
words-are there rotary rigs and the components to make up these rigs available
today, and are petroleum equipment suppliers capable of keeping up with demand
should orders for rigs and other equipment increase.

The answer to both questions is "yes". We have already demonstrated our
ability to produce equipment. Let's look at the record. In 1971 the average demand
for drilling rigs was 975. From that low point it climbed to 1,107 for 1972; 1,194
for 1973; 1,471 for 1974; 1,660 for 1975; and last year it was 1,657. For the first
12 weeks of 1977, the average is 1,859.

This growth required equipment which was supplied by the petroleum equip-
nient manufacturers. As activity grew in 1973, demand for equipment Increased;
437 new units were delivered for use in the domestic Industry between 1973-1975.
As of the most recent survey, there were 2,204 rigs available for work. There are
over 50 super-deep drilling rigs suitable for drilling for gas which are presently
idle.

The following are preliminary figures developed at the request of the coumit-
tee staff. Final figures will be supplied to the committee next week. Price Water-
house conducted two surveys: One on the capacity of the industry to produce and
affix tool joints to drill pipe and a second survey on the capacity of rig manu.
facturers to produce rotary drilling rigs.

Preliminary figures for the drill pipe survey show that the industry can deliver
more than 12 million feet of drill strings with tool Joints attached. And next
year, due to increased capacity, the industry will have the ability to produce
18 million feet of drill pipe.

Preliminary figures from the survey of rotary rig building capacity indicates
that there exists capacity to manufacture 679 rigs this year which can grow to
930 rigs next year if required. Delivery time on the rigs ranges from 3 to 12
months. Most manufacturers are quoting 6 to 8 months deliveries.

In addition, there is available a significant quantity of drill pipe from rental
tool establishments which serve our industry. Besides drilling rigs, there are
also available for drilling activity power swivels which can be used on small
service rigs to make them capable of functioning as a drilling unit.

We have been asked to comment on the possible need to solve demand for
rotary rig output by means of emergency powers granted to the President of the
United States whereby output of rig manufacturers would be allocated on the
basis of a Presidential order. We find it difficult, If not impossible, to envision
such a situation.

Members of this committee may recall that there was considerable talk in
these chambers about the lack of drilling rigs in 1974 and early 1975. At that
time some individuals complained to Congress that they were unable to get
drilling rigs for their planned operations. It should be made part of the record
that these individuals did not want to purchase a drilling rig, but instead
wanted to contract for the use of a unit for a short period of time.

To find their complaints valid would be the same as regulating the manu-
facturers of taxi cabs because a cab Is not available on a rainy day. What's miss-
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lng in the case of drilling rigs Is an enterprising individual who can see a
future mf1rket and is willingto spend $1.5 to $2 million to serve that onshore
(or up to $40 million to serve the offshore) market. There Is currently sufficient
capacity available to meet market demand for buyers in both the U.S. and
overseas.

Many casual observers of the industry fail.to recognize the importance of the
international markets to. the U.S. market. It was the business generated In the
international markets of the 1900's which kept U.S. plants open. It also helped
them to develop new technologies which are making it possible for the industry
to meet current demand.

Beginning in 1973, executives of petroleum equipment manufacturers put into
motion plant expansion plans which had long been deferred because of lack-
luster markets here in the U.S. The low wellhead price of oil and gas, the
numerous abandonments of marginal wells, and the decline in drilling activity
were all the result'of a national energy policy which has'alied to provide
sufficient incentive to support an active exploration program.

When demand for petroleum equipment expanded, the industry responded
with the necessary expansion. More than $1 billion was committed to plant
expansion. Three recent new projects will expand the production capacity of the
tool joint manufacturers. These manufacturers will invest $3 million to build
their new facilities. In addition to the construction labor, they will create
permanent new Jobs for 1200 people.

The Commerce Department reports that employment in our Industry has
increased from 25,000 in 1973 to 62,500 in 1977. The investment to create these
Jobs was made because we believe that petroleum equipment will play a vital
role in the future of this country.

What you have heard thus far in my testimony is that we, the petroleum
equipment suppliers, are now and will remain capable of meeting the demand
for new rotary drilling rigs, for service and for production equipment.

I would like to comment on the nature of the capital commitment required to
expand or modernize our plants.

At the company I was affiliated with we have literally hundreds of millions of
dollars Invested in plants and equipment. The machinery utilized to produce
oilfield equipment is always a major investment. Much of this equipment was
designed and built by Cameron Engineers. It is unique-single-purpose-and it
cannot be easily duplicated.

Other petroleum equipment suppliers have the same kind of investments In
plant facilities. In order to expand these facilities, we must make a long-term
commitment. It costs a very large amount of money and it takes time to develop
the kind of equipment we must have in order to make customized, precision
products for the energy Industry.

During the Arab oil embargo, many of us thought that the immediate demand
for our products signaled the opportunity to make the commitments to expansion
that we had predicted would inevitably develop. We expanded our facilities and
hired and trained new employees, only to find that the energy industry could not
sustain, under the present political atmosphere, such rapid growth in the search
for energy. The result was a slack in the petroleum equipment business. Many
major oil tool manufacturers have had layoffs. But the productive capacity is
available to produce any anticipated requirements, as our survey shows.

To summarize: Plant capacity currently exists to produce 079 drilling rigs
and 12 million feet of jointed drill pipe this year, with a substantial potential
increase available next year. We can currently meet-indeed, we hope for-
additional demand to fully utilize plant facilities now in existence.

We, the manufacturers, have invested more than $1 billion In the past five
years to expand our plant capacity. Additional expansion is planned by some of
our member companies if and when economic forecasts and political realities
show that such massive investment in equipment will be met with increased
petroleum equipment orders. "

This concludes my testimony and I am open for questions from the Committee.
I have with me Mr. Jim Chenault, President of the Oilwell Division of U.S. Steel
Corporation and second Vice President of PE"A, who is also available to answer
your questions.

Senator GnhvMr,. WVe move to the next witness, Mr. Walter J. Ilerget,
president, ]Rio Blanco Oil Shale Project.
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STATEMENT OF WALTER T. HERGET, PRESIDENT, RIO BLANCO OIL
SHALE PROJECT; ACCOMPANIED BY DAVID BRODY, ATTORNEY,
STANDARD OIL CO.

Mr. IritcRr. Mr. Chairman, we appreciate the opportunity to appear
before you today. I am an employee of Standard Oil Co. and president
of Rio B3lanco Oil Shale Project. Rio Blanco is an organization formed
by Gulf and Standard Oil to develop Federal Oi Shale Prototype
Tract C-a in Rio Blanco County, Colo.

With me today is David Brody, an attorney with Standard associ-
ated with that project..

I believe we submitted to you prior testimony. If I could just sum-
marize it and ask that the written testimony be entered into the record.

In summary, our project is to develop a7 l)an for oil shale recovery
that we believe is economically, satisfactory and environmentally satis-
factory. We filed this plan with the Department of the Interior, as was
called for by our lease on Tract C-a.

If you are interested, I have a copy of the plan.
Senator GRAVEL. We will take the plan. We may not put it in the

record."
Mr. HEROET. You do not have to put it in the record.
Just last week, I announced that the Gulf and Standard board of

directors had agreed to fund the original program called for in our
plan. This involved an expenditure of something like $93 million in the
time from now to 1981. Our plan is in two phases, the initial modular
phase and the commercial phase starting in 1982.

We do not need any Government incentives to carry out this initial
lan. We do need EIRDA laboratory help. We have been getting that
elp. We would like to continue getting that help so we can develop

this oil shale reserve.
The reserves on our tract, we believe, are about 2 billion barrels of

recoverable oil. This is only on the 5,000-acre tract. Therefore, we hope
to be able to add to our oil supplies in this country.

We think that the industry will probably need some incentives as to
make this industry grow. Such incentives might be accelerated depreci-
ation and investment tax credit and perhaps project loan guarantees.

We cannot say today exactly what we would need in our commercial
phase, but we w would like to have you keep these needs in mind. We cer-
tainly, however, do not need any disincentives such as price controls,
dismemberment, further taxation, between producing, marketing, and
refining segments of the business.

We are fully prepared to go ahead with this plan if we can got some
air quality regulations clarified and the Department of the Interior
approves the plan.

The government body that administers our lease is the area oil
shale supervisor in the Interior Department. This office must approve
our detailed development plan. The area oil shale supervisor's office
has established a program to accommodate the required oil shale en-
vironmental advisory panel's deliberations and advice, public hear-
ings, and so forth, and to reach a final decision on the plan by Sep-
tember 1,1977.

1 The plan was made a part of the official committee file.

93-810-77- 14
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However, the Department of the Interior was going to schedule
timely publication in the Federal Register of notice of the public hear-
ings but has not yet done so. This virtually guarantees delay of the
planned decision process.

We would like your help and the help of the administration and the
Department of the Interior to let us go ahead with this plan which we
think is an important step to develop this natural resource.

Senator GRAVEL. Would you go into what happens physically in
reference to your statement concerning the report process on page 2?
Walk me through it.

You have shale beneath the ground, oil in the shale. What do you do?
Mr. HERoET. We know what is there. We drill core holes. We will

drill shafts down about 1,500 feet, I believe, and then laterally we
will drift off those shafts with tunnels and we will rubblize the room
with chemical explosives.

Senator GRAVEL. How big are the shafts? 8 by 8?
Mr. HEROFr. Yes, sir. The first shaft, I believe will be 12 feet. As you

go forward, you might get as big as 30 feet. These drifts are big enough
to get equipment in to drill blast holes, put chemicals, explosives, blast
that room.

This gives you the permeability that you need. Then you come in
from the top and introduce air and start a fire burning: As the fire
burns down, it drives the oil and gas ahead of it. That is collected at the
bottom and pumped to the surface.

Senator Gp'Tv.L. You seal the shaft off, pump air down, light the
fire in this rubblized room you created and, as it burns, just pull off
the gas?

Mr. IIER'r. Pull off the gas and liquid oil.
Senator GRAVEL. What cost do you have right now. or is it too early

to tell what it will cost ?
Mr. IERorr. We will not exactly know what our costs are until we

get down in the ground, but making a number of assumptions, we think
we can compete and have a reasonable return at foreign oil prices.

Senator GRtvFL. We bad testimony back in 1974 before this com-
mittee perceived a priority that existed. Oil, gas were of primanw im-
portance then tar sands and now from my knowhldge. going to Vene-
zuela, those -sands would have a higher priority than shale which
would come in next, costwise. Is that your perception, or have there
been new discoveries?

Mr. HERCOET. I believe this new, modified in situ method, the cost of
producing it is lower. A year or so ago we were looking at surface
retort, bringing it up to the surface, heating it. and then disposing of
the spent shale. That. was on the order of $20 oil. It was considerably
above the foreign oil price.

We think this is a cheaper method of getting oil.
Senator GRAVEr,. Would this not, be the same procedure that one

could uie for the gasification of coal ?
Mr. HEROET. I suppose the same principles would apply. I am not

familiar with coal Pt all.
Senator GMWATL. This process is called ?
Mr. lvRorr. Modified in situ, meaning "in place."
Senpt,, GRAVEL. "In sitcu" means in place?
Mr. ITRiFoET. Yes, sir.
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Senator GAVaL. Thank you very much. I have no further questions.
May I wish you well in yiur endeavor?
[The prepared statement of Mr. Herget follows:]

STATEMENT OF WALTER HEROET

tMr. Chairman, members of the Committee, my name Is Walter Herget. I am
an employee of Standard Oil Company (Indiana) and President of the Rio Blanco
Oil Shale Project.

The Rio Blanco Oil Shale Project is an organization formed by Gulf Oil
Corporation and Standard Oil Company (Indiana) to develop Federal Oil Shale
Prototype Tract C-a in Rio Blanco County, Colorado.

With me today are Blaine Miller, a Gulf employee and Executive Vice President
of the Rio Blanco Oil Shale Project, and David Brody, an attorney with Standard.

Approximately 1 year ago, the Rio Blanco Oil Shale Project submitted a
detailed plan calling for development of Tract C-a by the open pit mining and
surface retorting method. Compared to other potential development techniques,
this program was expected to generate the highest possible percentage of the
shale oil resource. Operations under the lease were suspended for 1 year beginning
September 1, 1976, because of problems concerned with offtract land as well as
air quality considerations.

From the outset, the Rio Blanco Oil 'Shale Project has been investigating all
potentially attractive methods of developing the Tract C-a resource. As a result
of this effort, we have now developed what we believe to be an environmentally
and economically more attractive program. On May 25, 1977, we submitted this
Detailed Development Plan to the Area Oil Shale Supervisor of the U.S. Depart-
ment of the Interior for approval.

The revised Detailed Development Plan calls for modified In situ development
of Tract C-a, which we believe is environmentally more acceptable from seve:al
viewpoints:

(1) With the exception of rights-of-way for roads, power, communications, and
pipelines, etc., all of the operations will be confined within the Tract C-a bound-
aries. That is, the present plans call for no requirement for off-tract lands for
plant siting or processed shale disposal. We are studying ways to dispose of
processed shale underground, such as preparing a slurry so the processed shale
can be put back into the burned-out retorts. If the procedure is feasible, we may
hoe able to eliminate substantially all surface dispoml and the subsequent need
for surface rehabilitation.

(2) Much of the operation will be underground and totally unobservable from
the surrounding surface area.

(3) It may be possible to generate more than two-thirds of our electricity
requirements as an integral part of the operation.

(4) Water requirements may be reduced by more than 75%.
At their respective May and June meetings, the Board of Directors of Standard

and Gulf approved the Initial funding of the development called for in this modi-
fied in situ Detailed Development Plan. This initial funding, which will cover the
period through the year 1981, will include the burning of five retorts of increasing
size and will cost some $93 million. Gulf and Standard have already expended
$157 million on this project.

We are prepared to go forward with this initial program if and when three
roadblocks are removed: (1) Two years of air quality baseline data have shown
that federal primary and secondary ambient air quality standards are being
exceeded by natural occurrences on Tract C-a, even though there is no industrial
development in the area. (2) The area of Tract C-a is currently covered by
Colorado's most stringent sulfur dioxide category. Either a category change or
some alteration in the standards will be necessary. Some legally satisfactory
solution of these two air quality problems must be found. (3) The Area Oil Shale
Supervisor must approve our Detailed Development Plan. The Area Oil Shale
Supervisor's office has established a program to accommodate the required Oil
Shale Dnvironmental Advisory Panel's deliberations and advice, public hearings,
etc., and to reach a final decision on this Plan by September 1, 1977.

However, the Department of Interior was going to schedule timely publication
in the Federal Register of notice of the public hearings btt has not yet done so.
This virtually guarantees delay of the planned decision process.

Should there be further delay in the Detailed Development Plan decision proc-
ess, or requirements for additional environmental impact statements, assess-
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ments, etc., we may have no alternative but to seek further suspension of the lease
terms on these grounds.

We are not seeking government financial support for the planned 1977-1981
program. However, several of the Energy Research and Development laboratories
have been invaluable In helping us solve problems that will be common to all
oil shale developers. We believe their continued and expanded support is not only
Justified but essential to a successful prototype program.

One of the main purposes of this initial modular development program we
are now planning is to improve our estimates and projections of producing rates,
recoveries, costs, etc. Currently these studies indicate a number of uncertainties
which cannot be quantified until we get into the ground, and contain numerous
assumptions which have yet to be validated. We have hopes, however, that
modified in situ shale oil will be able to compete in a free market with foreign
oil. If this proves to be the case, the Tract C-a resource could attain a producing
rate of 200,000 barrels per day, and ultimate recovery will be in the order of
two billion barrels.

While both Gulf and Standard are planning to proceed with the initial develop-
ment phase without Federal incentivies, some form of government encouragement
for oil shale development may be necessary. The oil shale industry has the
potential for contributing significantly to U.S. energy needs and reducing the
dependence on overseas sources. However, based on current estimates, the
minimum commercial size operation could require an investment of more than
$1 billon before any revenue is generated. This is a sizeable burden for even
the largest U.S. companies.

The burden takes on increasing significance when we recognize the substantial
risk that will be involved in large scale operations. No matter how many pilot
plants, demonstration projects or research studies are undertaken, It is certain
that there will be a substantial difference between initial expectations and actual
experience when full scale operations are undertaken. This will make many
companies reluctant to make large investments in oil shale unless the potential
return is commensurate with the risk.

We believe there are several areas where the federal government might be
able to offer reasonable help for companies undertaking oil shale programs. Such
help might include accelerated depreciation, investment tax credits, and project
loan guarantees.

These suggestions are made in the context that to fully recognize the potential
of oil shale development will require the effort of many companies, both large
and small. Without Federal incentives, we do not believe that development of
the oil shale resources will progress in a timely manner.

In summary, we generally feel we can begin to develop Trach C-a in an
efficient and environmentally responsible manner. We hope to provide additional
energy for this country even though it will take several years to develop. But,
any unreasonable delays can have a serious effect on our ability to provide this
oil in a timely manner.

Senator GRAVEr,. Our next witness is Mr. Lloyd Elkins, consultant,
Tertiary Oil Productions.

STATEMENT OF LLOYD ELKINS, CONSULTANT, TERTIARY OIL
PRODUCTIONS

Mr. ELKINs. Thank you, Mr. Senator. I think you have a copy of
my prepared statement. I will not go through thatin detail. I will talk
mostly from table 2. First of all, tertiary oil recovery, we commonly
call it enhanced oil recovery, by most definitions is going after oil that
is still in the reservoirs after it has been water flooded, after water has
been used to the fullest extent to displace the oil. This makes it very
complicated. The technology has been evolving gradually. In the
industry-most major companies and many independents are per-
forming tiold tests, and laboratory research is going on to try to perfect
this technology.

There is a real stake here. For example, now, in the Lower 48 States,
the proven oil reserves are 27 billion barrels. This eliminates Prudhoe-
Bay, because that is not a factor in here.
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In my judgment-my judgment is based upon having been involved
veryy closely in some, pretty closely in others) in tertiary oil recovery
studies-we have an ultimate target now of about 50 billion barrels.
That 50 billion barrels is not going to come on suddenly. My whole
statement really points, finally, to how fast can this come on and what
the incentives are pricewise and otherwise that might bring it on.

Right now, the country produces by this definition, 300 to 350,000
barrels a day of tertiary oil. Calilornia, for several years has been
producing this kind of oil-mostly thermal.

The big stake is in two of the methods, carbon dioxide in a large part
of the country and chemical flooding in other parts.

a We have the technology pretty well defined. The problem we have
not mastered yet is how to make that fluid that we are going to inject
find most of the oil in the reservoir. We can do it in the laboratory,
very straightforward. We have pilot tests going that are going to help
find this out.

The industry will not take the total risk yet until they see an im-
proved technology, one that they understand, one that they know will
work in different types of reservoirs. In the period between now and
1980 or 1981, there are going to be a lot of these pilot tests coming
along to firm up this technology. The big question is really, how can
the energy policy of the country be so designed to provide the incen-
tives that will bring this growth on faster?

At the present time-and I want to talk primarily about table 2
which is in your handout-these three cases present projections of our
potential daily rates of production. For perspective you have to vis-
ualize now in the United States, the south 48 is producing 8 million
barrels a day. This has been going down-every year in the 1970's.

Keep this in mind. Case A is the most conservative case. The point
of it is, even in the case A or B I do not think we will have over three-
quarters of a million barrels a day enhanced oil recovery by 1985. I
must say that is in spite of most incentives that might be added right
now.

So much has to happen in the next 4 or 5 years. The time is already
short. You cannot turn it on much faster than that. If we can get more
projects going quickly and the price of oil is right, there is a chance
that it could increase up to a million barrels a day as shown in the
"C" case.

That calls for taking more risks starting many field tests in order to
establish the confidence level and the learning curve that says we can
risk developing chemical plants and major carbon dioxide natural
supply systems, build big pipelines if we-must, to the major areas, as in
west Texas where this is primarily going to work first.

Nobody is going to invest in the development of the carbon dioxide
or the pipelines system for the operators in west Texas, for instance,
until they know that they are going to make a reasonable profit.

So, in summary of what I am really pointing out here is we have
two types of incentives-one has to do with the price of crude oil. Case
A assumes that by 1980 we would be at the worldprice of crude oil, $15
in 1977 dollars. That is probably not too far wrong. It is $13.75 now.
It probably will go up a little bit more. Inflation has to be added on
to that.

Case B kicks this up to about $18, an extra $3, and this is based on
a combination of a lot of studies that have gone into this. This is a
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f--djddle of the range projection I think. That brings on more oil by
a bout the turn of the century than it would bring on, if it stayed at $15.

Case C, in my own judgment is what this country is pointing to
downstream. This assumes a stabilizing world price of crude oil, with
the United States having the equivalent price.

This might range between $20 to $25 in 1977 dollars. It could be as
low as $20. Sometimes $22 is quoted as needed for liquification of coal.
Mr. Herget, just pointed out you can get oil from shale a little cheaper
than this now. When the domestic price of crude oil gets to the same
level as our total mix from synthetics-gas equivalence comes in here,
too--I think that is going to be in the range of $20-plus at that point,
with the additional incentive that I will touch on briefly here, we will
be able to get up to Case C. In that case, our ultimate target is 50
billion barrels. Even under C, which is up to 32 billion barrels a day,
after the turn of the century, by 2015 we will have only produced
32 billion barrels. Whether the target is 25, 30, or 50 billion barrels is
not too important for the next 20 years. In the long-range picture, it
really is important.

The other needed incentive right now is a hangup. Someway we need
a special price or other incentive for tertiary oil. Special price is
awfully difficult to administer. Most of this oil is coming through an
operation already partially on secondary. You cannot count the barrels
of tertiary oil. It has to be a technical estimate. It will not normally be
a measurable quantity.

One way to do it-and maybe this is not the best. way-rmight be
some sort of tax incentive-I am no tax expert-applied to the front
loaded cost. This is subject to audit. Maybe there is sonmespecial drilling
that has to go into it, but, CO2 or other chemicals purchased from some-
.body is going to be a cost you can measure. A significant tax credit for
this type of cost for a 40-year period will speed this performance up a
lot. Pilots tests will start 'quicker. The prototype commercial tests will
get going-in my testimony, I suggest some sort of tax credit for 10
years based on something that is easily measured would provide the in-
centive that would bring on this technology, get the l-earning curve
established a lot faster and give us a chance to approach something like,
cas e C.

This is oil discovered. It is there. There is a lot of risk involved. If
we can diminish risk in that way, I think we can get up to case C.

Thank you.
Senator GRAvEiL. Thank you very much.
Let me ask you. what is being done worldwide Are we the only ones

looking into tertiary?
Mr. ELKINS. Canada is worried about tertiary. Venezuela, they are

looking- at it. The heavy oil down there, they are going after with
thermal.

When you get to the Middle East, they have so much primary prod-
uction followed by secondary that tertiary is away downstream. They
do not need that yet.

We have a lot of oil that has already, been produced down to the
point that tertiary is the only thing left in many oil fields. That is why
we are so vitally concerned.
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Senator GR.WVEL. Thank you very much.
[Tie prepared statement of Mr. Elkins follows:]

STATEMENT OF LLOYD E. ELKINS, PETROLEUM CONSULTANT, TULSA, OKLA.

Tertiary oil recovery (often called enhanced oil recovery) in most projections
refers to that oil that might be recovered which is left in place after displace-
ment by water (or oil incapable of being effectively displaced by water).

Three principal enhanced recovery processes are under intense laboratory and
field investigation:

(1) Thermal-Steam drives and Insitu Combustion.
(2) COs (Carbon Dioxide) -Miscible.
(3) Surfactant (often called Micellar or Low Surface Tension etc.).
The three methods listed above each has its greatest potential In types of

reservoirs not as attractive for the other two. This does not mean each is limited
to one type reservoir.

Thermal has the preferred application in low gravity crude fields of the type
heavily concentrated in California. There are heavy oils in other states also.

CO, will probably find its greatest application in carbonates and dolomitic for-
mations where oil composition and pressure and temperature factors are in the
required range. It will also have application in sandstone reservoirs.

Surfactant will find its most frequent application in sandstone formations.
Steam drives in Thermal are well understood technically and in fact are re-

sponsible for some 300,000 barrels per day production in California.
Insitu Combustion is higher risk than steam. It has not proven as attractive

economically as steam but it will find potential in specific fields as incentives
become better defined. Environmental restrictions and water supply may provide
obstacles to accelerated growth in production in California. On the other hand
more expensive water supply alternatives and systems to minimize air pollution
could provide growth with higher crude prices.

COs Miscible may well find applications throughout the Mid-continent (includ-
ing the Rocky Mountain States) and certain type reservoirs in the Gulf Coast.
Probably West Texas and New Mexico type dolomitic fields will see the greatest
demand for COs. The technology is not yet proverflor application of CO2 in
these heterogeneous formations. However, laboratory research and field tests
underway or projected are expected to define the difficulties and find the means
to minimize their negative affect on recovery performance.

One bottleneck to accelerated application is development of COs supply systems
capable of delivering large volumes to large projects. Most operations using CO
will find it desirable to have large segments of a field, if not the whole field, under
injection at about the same time.

Once CO supply is available, my judgment Is that COs enhanced recovery
operations will be a medium to high risk operation until field experience and
further research reduce the risk.

Surfactant Flooding is at this time probably the highest risk operation of the
three. Engineers need to find a way to maximize the ability of the relatively small
volume of expensive chemicals to contact one-half to two-thirds of the oil in
place before dilution by water and oil destroy the miscibility of the chemical slug
with oil and water being displaced. If this can be achieved surfactant flooding
could prove to have a greater general application than the other two methods.
Both field and laboratory research have this type of objective at top priority.

At this point in time the technological barrier to rapid acceleration of CO2
and Surfactant flooding is pre-conditioning the reservoir or designing the flooding
material to diminish the negative affects of heterogeniety. This is a technological
breakthrough that could broaden the application and simultaneously increase
recovery efficiency over that projected in most current studies.

In my judgment this type of breakthrough is forthcoming but will probably
only come after some disappointing and expensive field tests are behind us.

This does not mean that all attempts at commercialization will wait. If this
were to happen the Impact of these two methods (COs and Surfactant flooding)
would suffer serious delay.

During the time required for this evolution of technology which has to come
from field tests, the risks are high and the cautious application will bring on a
high level of costs which should not prevail after we are well up the learning
curve.
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Insofar as Enhanced Oil Recovery is concerned incentives which will stimulate
accelerated field testing and commercial attempts in the more attractive projects
will go a long way In speeding up this learning curve.

What might it take to accelerate and maximize Enhanced Oil Recovery? The
first relates to ultimate recovery potential. This is often referred to as a target.
These targets vary both with level of crude oil price and with a judgment as to
possible improvements in technology. Targets range from 10 to 15 billion barrels
If price for enhanced oil were roughly current world crude oil price delivered to
the United States with no significant breakthroughs in technology. The higher
range is 20 to 30 billion barrels, with prices around $5 to $10 higher than current
world crude oil price delivered to the United States and differing degrees of
optimism for technology improvement.

In my judgment a 50-billion barrel target is in range for both reasonable
growth in crude oil price combined with expected significant advances in tech-
nology. See Table I attached. However, whether it be 25 or 50 billion barrels is
much less important today than the rate at which it can come on.

To illustrate this I offer three projected production rates which I believe
bracket the spread of most likely trends. See Table 2 attached.

In my judgment Case A is the minimum total incentive situation that could
prevail and Case C probably approaches what could likely be realized with crude
oil prices approaching and staying competitive with synthetic liquids from tar
sands, oil shale and coal.

Probably a tax incentive route related to auditable high front loading costs
for perhaps a 10-year period could push production toward the Case B or Case C
projections.

TABLE I.-UNITED STATES (EXCLUDING ALASKA) API OIL RESOURCE AND RECOVERY ESTIMATES, DEC. 31, 1974

Estimated
Original olt Ultimate percent Recovery

in place recovery original oil added
(billion (billion Percent added by (billion

barrels) barrels) recovery enhanced barrels)

Sandstone reservoirs:
Pacific coast --------------------- 79.2 19.50 24.6 15 11.8
Rocky Mountain (N. & S.) ---------- 21.85 6.51 29.8 10 2.2
North Central district -------------- 11.29 3.49 30.9 10 1.1
Central district and Texas district 10. 38. 28 12.86 33.6 10 3.8
Southeast New Mexico plus Texas

district 8 and 8A ----------------- 15.05 2.93 19.5 20 3.0
Texas district 7B, 7C, 1, 5, 9 --------- 26.18 5.73 21.9 20 5.2
Texas district 6 ................... 10.96 7.49 68.3 -----------------
Texas district 2, 4 --------------- - 14.20 5.58 39.3 10 1.4
Texas district 3 plus southern

Louisiana.....------------ --- 46.37 23.50 5.7 5 2.3
Southeastern -------------------- 11.75 4.33 36.8 10 1.2
Northeastern ..................... 10.75 2.11 20.3 20 2.0

Total ...... .......... ---------- 285.52 94.03 32.9 .............. 34.0
After enhanced ------------------------------ 128.03 44.8 ............................

,Carbonate reservoirs:
Pacifc coast -- _---------------- 0 0

Yr Rocky Mountaln (N. & S.) ........... 10.33 2.55 .. . 7 20 2
North Central ----------------- 10.32 2.44 23. 6 20 2
Central district plus Texas district

10 ------------------------- 22.01 5.97 27.1 15 3.3
Southeast New Mexico plus Texas

district 8 and 8A ----------------- 63.75 19.02 29.8 1S 9.6
Texasdistrict7B,7C, ,5, 9 ......... 9.12 2.44 - 26.8 20 1.8
Texas district 6 ----------------- 1.26 .47 37.3 0........
Texas district 2 and 4 ------------- -. 14 .02 14.3 -----------------------
Texas district 3 plus southern

Louisiana ....................... 05 .01 20.0 .................
Southeastern ..................... 7.03 1.62 23.0 20 1.4
Northeastern..._................ .01 .001 10.0 .................

Total .......................... 124.02 34.54 27.9 .............. 20.0
After enhanced ------------ _-------------- 54.54 44.0 ............................
Total United States (excluding

Alaska)after enhanced ......... 410 183 44.6 ..- - - - 1 54.0

I Rounded to 50,000,000,000.

4V
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TABLE 2.-PROJECTED PRODUCING RATES FROM ENHANCED OIL RECOVERY

CaseA Case O, Case C I
Daily rate Cumulative Daily rate Cumulative Daily rat Cumulative
(thousand (billion (thousand (billion (thousand (billion

barrels) barrels) barrels) barrels) barrels) barrels)

1975 ................... 250 4 1 250 4 1 250 '1
1985 ................... 759 2.83 750 2.83 1,000 3.28
1995 ................... 1, 500 5.94 1,500 5.94 2,000 8.76
2005 ................... 1500 11.42 3,000 15.15 3,500 18.80
2015 ................... 1500 16.90 3,000 26.10 3,500 31.84

I Caie A assumes crude oil price approaches $15 per barrel (measured In 1977 dollars) by 1980 plus growth at inflation
rate. No other incentive to accelerate earning curve and no significant improvement in technology.

1 Case 8 assumes crude price at about the $18 per barrel (measured in 1977 dollars)level by 1980plus growth at inflati onrate no other incentive to accelerate learning curve but significant improvement in technology in tps long run.
ase C assumes crude oil price rises to the $20 to $25 per barrel (measured in 1977 dollars) level in the early 1980's

plus growth by inflation with other incentives to acclerate learning curve and significant improvement in technology.
E Estimated 1,000,000,000 enhanced before 1975.

Senator GRAvEL. Our next witness is Mr. S. K. Smith, general coun-
sel, American Natural Resources Co.

Mr. SmiTH. I-prepared my remarks on the presumption that Mr.
Bennett would precede me and we would be, in effect, on a panel.

Senator GRAvL. Why don't we have Mr. Bennett precede you and
you join him at the table?

STATEMENT OF OTES BENNETT, SR., CHAIRMAN OF THE
BOARD, NATIONAL COAL ASSOCIATION

Mr. BE -4E-; . Thank you, Mr. Chairman. I have a comprehensive
statement for the record which I will summarize.

My name is Otes Bennett, Jr. I am chairman of the board of the
National Coal Association, an organization which represents the
Nation's leading coal producing companies, whose operations comprise
more than half of the commercial production in the United States.
I am also president of the North American Coal Corp.

I am accompanied by Mr. Arthur Seder, president of American
Natural Gas Service Company. NCA also numbers in its associate
membership machinery manufacturers, railroads, natural resource
developers, financial institutions and coal consultants. I appreciate
this opportunity to express the coal industry's views on the tax-related
proposals of President Carter's energy program. Coal is not only an
existing source of energy, but as the feedstock for gasification and
liquefaction, it is an integral part of the more exotic energy sources
of the future.

Mr. Chairman, your inviiation to testify has raised the question
as to whether President Carter's energy program included sufficient
incentives for the production of our existing energy resources. You
have also asked that the coal industry comment on gasification within
this context. I can state at the outset that there are no provisions con-
tained in the energy package that can be characterizedas an incentive
to help increase coal production. And, without the production, you
cannot have a synthetic fuels industry based on coal.

Senator GRAvEL Are you saying that in the administration's pack-
age, you find no incentives I
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Mr. BE.qNNrr. No, sir, there are incentives, but no incentive to
increase coal production.

In addition to the absence of incentives, I will touch briefly on some
of the more important restraining influences faced by the coal industry.
I mention these only to highlight the need for positive incentives to
offset these negative forces.

The administration is calling on the coal industry to increase annual
production from 665 million tons to more than a billion tons by 1985.
This goal is realistic if unnecessary constraints are avoided. Potential
constraints that are of concern include:

One, on the demand side: stringent air quality requirements that
are tighter than needed and that will be made even more restrictive
under proposals before Congress; and

Two, on the supply side: Surface mining legislation that could
prohibit mining of our most accessible coal even though reclamation
is feasible; complicated new Federal leasing requirements which have
severely protracted the procedures for obtaining coal leases; and
proposed new requirements under the coal mine health and safety law
that will not contribute to improved safety but will further reduce
productivity in underground mines.

If these unnecessary impediments to increased coal production and
utilization are overcome, one essential ingredient is still lacking-
investment capital. And huge amounts of capital will be required by
our industry to meet the demands for conventional use, as well as sup-
ply gmasification and liquefaction processes.

Senator GRAvErL. Do you have any difficulties getting sufficient peo-

ple to go work in the underground mines? Is it. high employment orow employment?
Mr. BE N;Nrr. Mr. Chairman, we have no problem getting people

per se. We have problems in getting them, the warm bodies, so to
speak, to the experienced miner. We will experience, and are ex-
periencing, a delay. We have no problem recruiting employees. To train
them to the efficiency that is required is a problem and will continue
to be.

Senator GRAVEL. How long does it take for you to make an efficient
miner I What is the leadtime there?

Mr. BENNET. To make a proficient miner-you do not mean a tech-
nical engineer?

Senator GRArvE. A good miner.
Mr. BEN NET. A miner that can operate a mining machine, I would

say from 1 to 2 years before he can really become what we call a
proficient miner.

Senator GRAVEL. That is not too bad of a leadtime.
Mr. BENNETr. No, sir. We think that problem can be overcome.
Current estimates of capital requirements vary. However, it is gen-

erally accepted in the coal industry and the financial community that
capital requirements in the industry over the next 10 years will range
generally between $20 billion and $25 billion in current dollars, with
some estimates going as high as $50 billion.

Senator GRAVEL. You are saying over the next 10 years you are
going to need $20 to $25 billion?

Mr. BNNErr. Yes, sir.
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Senator Gravel, today with the oil flowing from the first full day in
Alaska's history, the Xlaskan pipeline, the amount of investment in
the pipeline, the institutional system is $20 billion for that one in-
vestment. I only wanted to put this in the record so that there would
be a sense of proportion in comparison to your figure.

Regardless what the actual figure is, the capital requirements are
stagering for an industry with a current total capitalization of about
$6 billion. It is for this reason that the coal industry is concerned
about the lack of incentives for investment capital in the President's
energy program, specifically as set forth in title II of H.R. 6831, now
before the House.

Nothing in the legislation would directly aid the coal industry in
achieving the levels of production envisioned by the administration.

A more favorable tax climate would both increase the likelihood of
generating a greater amount of capital investment funds, and en-
hance the attractiveness of the industry as a sound, profitable
investment.

Legislation to aid the coal industry in meeting its goal is not un-
familiar to the Senate Finance Committee. Bills to provide greater
incentives have been introduced and discussed in past hearir.s. In ad-
dition, other proposals exist-all intended to provide greater financial
stability to the coal industry.

Title II of H.R. 6831, containing the tax proposals of the President's
energy program, would provide incentives, in the form of an addi-
tional tax credit, for certain "alternative energy property." With re-
spect to coal, such properties include coal-fired boilers, or other corn-
bustors, and facilities to convert coal to specified synthetic gas-500
Btu or less per cubic foot.

In addition, facilities where coal is used as a feedback for the man-
ufacture of chemicals or "other products"--other than coke-would
qualify.

Presumably "other products" could include synthetic oil or solid
fuel, but the language is unclear. Both liquefaction and facilities for
conversion to low-pollutant solid fuels should qualify. To avoid any
controversy, this should be made clear in the language of the bill or in
the report of the committee.

With respect to the gasification of coal, it is our opinion that the
language of the bill restricting the additional tax credit as it would
apply to facilities converting coal to synthetic gas of 500 Btu or less
per cubic foot is too restrictive.

While existing commercial gasification processes, such as Lurgi and
Koppers Totzek, normally produce gas well below the 500 Btu limit;
these processes can be integrated with a methanation process and thus
more than double the Btu content.

Low Btu synthetic gas from a qualifying plant could, however, be
piped to a second across-the-fence facility for upgrading. From an
engineering point of view, it is more economical and efficient to inte-
grate the process in the same facility.

The 500 Btu limitation is apparently intended to encourage indus-
trial use. However, industry uses gas for other purposes than firing
boilers. For instance, if the gas is used to convert to ammonia, a high
Btu gas is most desirable.
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If the added credit is intended to discourage conversion of coal to
gas for other than industrial gas, the language should so state. How-
ever, there should not be restriction as among industrial uses.

It must be reemphasized that these incentive provisions do not apply
directly to the coal industry, but rather to the utilization of coal. Noth-
ing in the bill encourage investment in new mines and equipment,
except the hope for an expanded market.

Legislation to assist the coal industry in financing expansion has
been introduced in the House of Representatives and has been re-
ferred to the Ways and Means Committee. To my knowledge, similar
legislation has not been introduced in the Senate. One bill, H.R. 4497
should be considered by the Congress and included as part of any
tax-related energy legislation.

H.R. 4497 would amend the Internal Revenue Code to provide for
a 12-month writeoff for new coal mining equipment. This bill rec-
ognizes the high costs of opening mines, the financial risks involved, 6
and the costs of complying with health and safety requirements.

Depending on physical conditions, the cost of putting a new mine
into production may cost upwards of $40 or $50 per annual ton of
production in today's dollars. Translated, this equates to $40 or $50
million of investment before commercial production begins in a
medium-sized 1 million ton a year mine.

There are two other proposals on the House side, H.R. 4178 and
H.R. 4556, which address the tax aspects of converting coal to low-
pollutant synthetic fuels. And these proposals are directly related to
the purpose of this hearing.

The first would provide for the amortization of coal conversion fa-
cilities based on a 12-month period. It would further establish a price
support program for synthetic fuels produced from coal in recognition
of the fact that these synthetic fuels would, even at today's price
levels, be more costly than oil or natural gas.

H.R. 4556 would further encourage the manufacture of low-
pollutant, synthetic fuels made from coal by extending the cutoff
point for depletion Purposes by providing that conversion treatment
process shall be considered as mining.

Under present law, if coal is processed to produce oil, gas, or solid
low-pollutant fuel, such processing is considered beyond the valuation
point for percentage depletion purposes. That is, for computing per-
centage depletion, the coal must be valued before it ig converted to low-
pollutant fuel. Existing law, however, does permit the processing of
oil shale to the point where it is equivalent in value to crude petroleum.

H.R. 4556 would permit, for percentage depletion valuation pur-
poses, processing of coal into low-pollutant fuel-liquid, gas or solid.
Thus, the same depletion valuation would apply to synthetic fuels
from oil shale and synthetic fuels from coal. If coal is processed to
remove p ollutants, the valuation for depletion purposes would occur
after such processing.

Coal and oil shale represent a large part of our total energy reserves.
These fuels must be used to satisfy future energy demands if we are
to reduce our dependence on natural gas and oil. Conversion of coal and
oil shale to low-pollutant fuels should be encouraged because only
when such conversions becomes a commercial reality will the United
States be assured of a stable supply of energy.
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Oil and gas from coal and oil shale will not completely supplant
natural gas and petroleum, but merely supplement them in the very
difficult task of meeting future energy needs.

This is true because the cost of producing oil and gas from coal
and oil shale is still higher than the current price of natural gas and /
oil. At some point, perhaps in the near future, the shortage of natural /
gas and oil and the increasing cost of finding new supplies will driv/-
the price upward to a level where oil and gas from coal and oil sha e
willbe competitive.

New tax incentives related to conversion will hasten that doy. I
would mention parenthetically that oil shale enjoys a 15-percent dXeple-
tion allowance, while coal has only 10 percent. 'Any increase i coal's
rate would of course be added incentive to investors and coal'producers.

H.R. 4556 would also cover processing of coal to produce a low-
pollutant solid fuel. These processes should be encouraged because
many utility and industrial plants have need for an environmentally
acceptable solid fuel.

We urge the Energy and Foundations Subcommittee and the Senate
Finance Committee to give consideration to proposals similar .to those
before the House in conjunction with the President'F; energy program.
H.R. 4497, in particular, provides a measure of the stimulus needed by
the coal industry. Alternatively, the coal industry should be permitte!
the additional tax credit for the purchase of mining equipment, as is
proposed for other alternative energy equipment.

The billions of dollars for capital expenditures mentioned above do
not include an expense in the form of a huge contingent liability which
is little appreciated or understood outside the coal industry.

No greater area of uncertainty exists in the coal industry than that
related to contingent black lung benefit payments. It appears that the
cost of this program will be in the billiojus of 'dollars over the next 10
years alone. Precise future costs are impossible to compute at this point
in time, and more costly amendments in the law are now being consid-
ered by Congress.

These potential costs are an outgrowth of the Federal black lung
legislation which was enacted into law in 1969 and last amended in
1972. Under that law, coal produr rs must now pay black lung benefits
to coal miners that contract the disease. I .

These obligations could continue for 150 to 75 years after a mine is
closed or the claimant deceased, because the benefits apply to a miners
dependents. Estimates vary, but actuaries calculate it will require
about 50 cents of the $1 per ton of coal mined, depending on the life
expectancy of the mine and the age complement of the work force to
fund each claim.

Insurance to cover this liability is extremely costly and difficult to
obtain because the liabili ty is almost impossible to evaluate. Cancella-
tion by the insurer is a certainty if the risk proves too great.

Therefore, we strongly urge enactment of S. 1656, introduced by
Senator Hansen, that permits the operator to establish a tax-exempt
irrevocable trust into which he makes payments. The payments into
the trust would be deductible at the time the payments are made to the
trust. This would provide an incentive for the creation of the trust fund
and could result in a twofold increase in current contributions to the
trust because of the tax benefits derived from the contribution. Any
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income earned by the trust would be exempt from taxes, thereby maxi-
mizing the accumulation of funds, and payments to the miner would be
excluded from the miner's tax liability.

The corpus of the trust could never revert to the creator of the trust.
It could not be used as a tax shelter device by the mine owner with the
funds to be recaptured at a later date.

There are advantages to both the miner and the operator. The miner
working in the mine today, should he qualify for benefits in the future,
would know that the black lung disability compensation is being
funded on a current basis. Irrespective of the future, there would be
money in the fund. The employer, funding on a current basis, could
be more certain of meeting his future black lung obligations. In the
event the company failed or was dissolved, the trust would remain
as a separate entity.

The coal industry recognizes the obligation to compensate the miner
actually disabled by black lung. What we seek is a legal vehicle to
carry the funds so that today's coal production pays for the obligations
arising as a result of current production.

There is another very real problem that could arise in the future if
these obligations are not currently funded. State public service com-
missions could have difficulty approving utility rate increases based
on increased coal costs resulting from obligations incurred perhaps 20
years in the past. \

Never in the history of the country has an industry been singled out
in the manner of the coal industry with respect to black lung legis-
lation,-and faced with a financial obligation of this relative magnitude.
We ask the Senate Finance Committee to provide a vehicle to inple-
ment this requirement of the law.

S. 1656 could be appended to any number of tax bills that pass before
the Senate Finance Committee. Of course, the bill is sufficiently impor-
tant to stand by itself. However, we recognize that legislation of this
nature generally must originate in the House unless it is an amend-
ment to a House-passed bill.

While we strongly endorse new legislation, such as that discussed
above, to stimulate the production and utilization of coal, we have
similar strong views regarding the impact of tax laws now in force
with respect to our industry. We believe that one of the most counter-
productive provisions in the Internal Revenue Code is that which gives
rise to the so-called "minimum tax."

The minimum tax was originally conceived to insure that a select
group of very wealthy individuals, who were able to avoid or substan-
tially reduce normal tax liability by seeking out tax shelters, would be
subjected to some measure of income taxation. As intended, and orig-
inally passed by the House in the Revenue Act of 1969, that end would
have been accomplished. However, in the process of legislation, the
provisions of the limitation on tax preferences changed considerably.

Ultimately, it came to apply to corporations as well as individuals,
and encompassed a series of "preferences" which were not part of the
original Treasury package. Furthermore it indiscriminately applies
to all taxpayers whether or not the preference arises out of an activity
purposefully singled out to shelter income from the taxpayer's prin..
ciple business act ivity.
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The 15-percent minimumn tax" is suspect valid tax policy when
applied only to individuals. As applied to corporations it is com-
pletely fallacious. It is a restriction on virtually all the attempts by
the Federal Government to encourage business expansion through the
tax system and should be repealed as it applies to corporations.

The greatest single encouragement to the coal mining industry-an
increase in percentage depletion-has not yet been discussed. The coni-
mittee is fully aware of the arguments for increasing the allowance
for coal. Basically it is a question of capital formation. The points dis-
cussed above relative to other incentives apply equally if not more so to
increasing coal's depeltion allowance to at least 15 percent, placing
coal on an equal status with oil shale, but still well below the 22 per-
cent permitted uranium.

The provision in the code limiting the percentage depletion deduc-
tion to 50 percent of the taxable income from the property would pre-
vent most coal producers from using a full 15-percent allowance, thus
limiting the revenue impact. However, the prospect of utilizing the
full benefits in years of greater profitability will help entice capital
to this high risk industry.

In conclusion, we urge that any tax-related energy legislation in-
clude positive incentives such as those mentioned above for increased
investment in coal.

Senator GRAVEL. Thank you. I think your statement is self-explana-
tory except for my interruptions. I want to thank you.

Mr. Smith?

STATEMENT OF S. K. SMITH, GENERAL COUNSEL, AMERICAN
NATURAL RESOURCES CO.

Mr. SMITH. Thank you, Mr. Chairman. My name is Stanton K.
Smith. I am the general counsel of American Natural Resources Co.
of Detroit, one of the Nation's major interstate natural gas transmis-
sion and distribution systems. I am appearing today on behalf of
Arthur R. Seder, the chairman of American Natural, who regrets
that he is unable to appear.

American Natural Resources and the Peoples Gas Co. of Chicago are
in the final stages of completing plans for the construction of a Lurgi
type, high-Btu coal gasifcation plant to be located in Mercer County,
N. Dak. We have received a conditional water permit from the North
Dakota State Water Commission and have more than adequate coal
reserves committed to the project.

These reserves are controlled by Mr. Bennett's company. That is
why we are appearing together. They will be mined by his company.

Engineering and construction planning work is being completed
on a schedule which would permit field construction to begin in the
summer of 1978 and completion of the plant in early 1982. Proceid-
ings before, the Federal Power Commission, the Bureau of Reclamation
of the Department of Interior, the North Dakota Public Service Com-
mission and the North Dakota Department of Health should be com-
pleted in time to permit construction on this time schedule. All of
these proceedings involve detailed environmental reviews and
approvals.
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Of considerable importance is the fact that the Governor of the
State of North Dakota and other State and local officials have an-
noinced their support for our project. We are working with these
officials to assure compliance with their State and local laws and
concerns, particularly the impact of the project on their communities,
environmental impacts, strip mining codes, and reclamation standards.

In effect, all aspects of our joint project are ready to proceed on
this time schedule except one, namely, financing.

Originally, the project was planned by American Natural as a full-
scale commercial gasification plant designed to produce an average
of 250,000 Mcf per day or 91 billion cubic feet per year of high Btu
gas capable of being transported and distributed in existing natural
gas pipelines and distribution systems.

This would have represented a significant portion-about 10 per-
cent-of American Natural's current gas supplies. However, a number
of considerations led American Natural to decide to construct the plant
in phases and the first phase plant is now designed to be one-half the
size of the original plant. The complexities involved in the construc-
tion of this country's first high-Btu gasification plant, the untested
environmental and socioeconomic effects of the plant during both the
construction and operating periods in this country and most impor-
tantly, the practical impossibility of arranging financing for a plant
which would have cost in the neighborhood of $1.3 billion, dictated a
decision to build the plant in two phases and to invite the Peoples
Gas Co. to join us in equal ownership of the plant. We believe that
the initial plant as now designed is the smallest sized plant capable
of demonstrating the viability of a commercial sized plant.

As is obvious from the history I have just related, our purpose in
constructing the plant today is different from its original purpose as
a gas supply project. We now recognize that if coal gasification is to
become a part of the gas industry's long-term energy strategy, we
must first demonstrate its environmental acceptability to all Federal,
State, and local authorities representing our country's affected citizens.

Second, we must demonstrate to the financing community its oper-
ating capacity and reliability and its overall economic and financial
viability as a new energy source.

The leaders of the financial community are responsible for investing
the savings, pension funds, insurance reserves and other investment
funds of our Nation's citizens. Despite the fact that we have success-
fully gasified North Dakota lignite coal in a full-scale test and some
of the Nation's most experienced engineering firms have testified as to
its operating reliability in accordance with its designs, doubts persist
in the minds of investment institutions, The risk is simply too great
for these investors to purchase the debt securities needed to finance
the plant even the reduced first phase plant.

Because the size of the capital investment is so large relative to
the plant's capacity to produce gas as well as to the assets and capi-
talization of the project sponsors, the risks associated with the intro-
duction of what is considered as a new industry and the unknown
response of regulatory bodies to the future of this industry, these
investments are simply unattractive when compared with the multi-
tude of other investment opportunities and when considered in light
of the legal principles of prudent investment.
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Likewise, the two equity owners American Natural and Peoples
Gas, cannot prudently undertake the full financial burden for both
the debt and equity portions of our financial plan. The initial plant
will cost in excess of $600 million. This is about 40 percent of the
total common equity of the two sponsoring companies, yet it will
represent less than 3 percent of their current gas supply.

Moreover, both sponsors are heavily committed to other gas sup-
ply programs, all of which are capital intensive and equally as vital
if their customers are to be served. The sponsors are willing to provide
an equity investment equal to 25 percent of the cost of the gasification
plant, or a total of about $150 million. They are also willing to pro-
vide or support both the debt and equity financing necessary to con-
struct the related coal mine and gas transmission line. This represents
an additional financial risk of about $210 million.

They cannot however, as prudent managers of their businesses,
obligate their parent companies and devote their entire credit capacity
for the full $600 million cost of the gasification plant itself.

As a result, the sponsors have sought financial support from the
Federal Government as the necessary ingredient for demonstrating
the viability of coal gasification in this country. Thus, in response to
your request for testimony on what incentives are needed for the
development of existing energy sources, we support the position of
Mr. Otes Bennett, Jr., stated on behalf of the National Coal Associa-
tion but wish to add that for this Nation to use its known coal reserves
for high Btu coal gasification purposes governmental financial sup-
port for at least one and perhaps two demonstration gasification plants
is absolutely necessary.

The most practical method of providing this support would be for
the Federal Government to guarantee the debt securities which must
be issued to finance such a plant. Our financing plans call for 75 per-
cent of the cost of the plant to be financed through debt issued by the
subsidiaries of the two sponsor companies which will own the plant.
On this basis, the Government would guarantee approximately $450
million of debt. We understand that the Senate has now approved the
granting of generic authority to the Energy Research and Develop-
ment Authority to issue loan guarantees in order to "demonstrate the
technical, environmental, economic, and social cost benefits and impacts
of nonnuclear energy technology."

We also understand that the House is expected to act on this in
the near future and that $300 million ERDA budget authorization
for fiscal 1978 is being proposed in both Houses. If enacted, this legis-
lation would permit ERDA to select a demonstration scale coal gasifi-
cation project which would meet the purposes of the act quoted above
and other criteria established by the act.

This would be followed by the necessary congressional appropria-
tions to "fund" an appropriate portion of the guarantee and final
authorization by Congress of the guarantee as approved by ERDA.
Thus, the contemplated legislative process will permit Congress to
exercise a final review of all environmental, socioeconomic, financial,
and other issues involved.

We would hope that the Congress, acting through interested com-
mittees such as yours, would not only support the demonstration of
high-Btu coal gasification as a future source of energy for our country
but also act as leader in seeing that it actually happens. As all are
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aware, thi. Nation has vast coal resources available for this purpose
and the Nation's natural gas reserves are being depleted at a rate
much faster than new reserves can be discovered.

There is an obvious need for the gas that can be produced from
coal. Moreover, coal gasification is an economic and environmentally
acceptable method of using these reserves when compared with burn-
ing coal for electric generation purposes. The American Gas Asso-
ciation has prepared materials which demonstrate the desirability of
using our coal reserves in this fashion and these materials are available
to the subcommittee and its staff if you desire them.

In the case of the North Dakota reserves dedicated to our project,
coal gasification is indeed the only means of making this energy source
available to the principal markets served by our sponsoring com-
panies. These markets are principally in the heavily populated and
industrial Middlewestern States of Illinois, Michigan and Wisconsin,
as well as in a number of other Midwestern States served by our two
gas systems

While this new energy source will be expensive when compared
with current sources, it will be competitive with alternative fuels
when sold on a "rolled-in" or average-cost basis. In addition, we expect
that over the full life of a commercial gasification plant the cost to
the consumer will be reasonable when compared with the alternative
energy sources.

This is true for a simple reason that many overlook when comparing
current natural gas prices with future coal gas prices. About 60 percent
of the cost of the coal gas is attributed to the cost of the initial capital
investment. These costs will not escalate after the plant's construction
has been completed. In fact, because of depreciation and reduced
interest costs as debt is retired through sinking funds, capital costs
will decline over the life of the project.

Thus, we believe that it is entirely likely that the synthetic gas
produced from coal from a plant built in the late 1970's and early 1980's
will be the lowest cost gas when the full life of the project is
considered.

In addition, this gas will be distributed through existing gas systems
now in place. Thus, it will extend the useful life of these existing
systems and increase their utilization which is otherwise declining
because of reduced natural gas supplies.

The effect of this will be to reduce delivery cost to our customers,
especially when compared with the alternative of providing other
new, but nongas energy sources.

Since the principal alternative fuel is imported OPEC oil, coal
gasification will reduce dependence upon this source of energy in
accordance with the goals of the President's national energy plan
and should likewise benefit our future balance of international
payments.

In conclusion, we believe that a demonstration coal gasification plant,
such as the one proposed by our two companies, will prove to investors
and the general public that coal gasification is a viable energy source
for our country's future. The incentive needed from Congress is the
loan guarantee which I have briefly described.

Once the demonstration phase has been completed, the industry
should be able to finance full commercial development of coal gasifica.
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tion without continuance of a Federal loan guarantee program. I
should add at this point that this eventual private financing will be
facilitated by the passage of section 415 of the President's National
Energy Act.

This section extends the jurisdiction of the Federal Power Commis-
sion to coal gasification facilities. Through the process of certifying
these facilities to be in public interest, the FPC, in effect, determines
the relative interests of consumers, investors, and the public, and allows
each to place reliance upon the Commission's action.

Today's traditional pipeline financing is largely based upon the
investor protections inherent in this process, and in the constitutional
safeguards surrounding them.

Future private coal gasification financing could be founded on
similar principle& Accordingly, we support this energy development
incentive and urge its enactment by Congress.

Senator GRAvEL. Thank you. I think your statement also explains
itself and I have no questions. I appreciate your testimony, gentlemen.

That concludes the hearings.
[Thereupon, at 12:15 p.m., the hearings in the above-entitled matter

were recessed, to reconvene at the call of the Chair.]
[By direction of the chairman, the following communications were

made a part of the record:]

STATEMENT OF AMERICAN GAS ASSOCIATION

A COMPARISON OF COAL USE FOR GASIFICATION VERSUS ELECTRIFICATION

Introduction
As a result of the increasing reliance by the U.S. on foreign energy sources in

the past few years, there is considerable Interest in significantly Increasing the
utilization of the large domestic resources of coal To date, the primary focus
of attention has centered on examining the potential of using more coal for in-
creased electrification. While increased production of electricity is desirable in a
number of applications, its additional contribution to overall U.S. energy supply
will be limited by cost, efficiency, environmental, and other factors.

A major alternative method of using coal is the production of high Btu or pipe-
line quality synthetic gas from coal. While the technology for coal gasification
has not been commercially demonstrated in the U.S., such applications are now
feasible. Moreover, production of gas from coal offers the opportunity to make use
of the existing gas pipeline transmission and distribution system in the U.S.

A major U.S. energy policy issue, given the Increased desirability and benefits
of using coal, is the extent to which emphasis should be.given to accelerating the
Introduction and widespread application of coal gasification technology as opposed
to using coal primarily to generate electricity. The resolution of this issue has
significant implications for energy regulatory and developmental decisions espe-
cially those related -to pricing of supplemental coal gas supplies.

This paper provides a comparative analysis of coal gasification and coal-fired
electronic generation of energy destined for the residential market on the basis
of: Production and End-Use Efficiencies, Environmental Degradation, Plant
Capital Requirements, Production and Transportation Costs, and Production
and End-Use Energy Costs.
Executive summary of results of analysis

In comparing coal consumption for electric generation and coal consumption
for production of pipeline quality (high Btu) gas, the following results, were.
obtained:

On the basis of efficiency of the utilization of the energy content of the coal,
gasification of coal Is estimated to be considerably more efficient than coal
electrification.

Using conventional technologies at the residential end-use, the overall system
efficiency is 38 percent for coal gas and 25 percent for eleotricity.
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Using advanced technologies at the end-use (heat pumps), the efficiency ad-
vantage of coal gas is substantially higher in almost all regions of the country
with the greatest advantage for coal gasification in the most northern parts of
the continental U.S. (62 percent for coal gas versus 35 percent for electricity).

From an environmental standpoint, coal gasification plants would result in
significantly less air pollution, would generate less solid wastes, and would use
far less water than a coal-fired electric power plant producing the same amount
of useful energy.

For comparable size plants, air emissions are between 9 and 2 times less for
coal gasification, depending on the category.

With respect to water use, a coal gasification plant is estimated to consume
88 percent less water than a comparable coal-fired electric plant.

With respect to the cost of the energy to the end-user, coal gasification has
substantial advantage over coal electrification, even when advanced end-use
technologies are employed.

For current t echnologies (i.e. using electric resistance heating and conven-
tional gas furnaces), the average residential cost of energy used would be about
$7/MMBtu for coal gasification vs. about $14/MMBtu for electricity from coal.

Using advanced space heating technologies (i.e. heat pumps), the cost of energy
from gas produced from coal Is between $4 and $5/MMBtu depending on the geo-
graphical area compared with $7 and $10/MMBtu for electricity for the same
area.

With respect to plant capital investment, for the same amount of delivered
energy a coal gasification plant requires about one-third the capital Investment
of a coal-fired electric plant delivering the same amount of usable energy. When
end-use efficiencies are considered, a coal gasification plant requires about one-
half the capital investment of a coal electric plant.

A 250 billion Btu per day coal gasification plant would cost about $1.3 billion
whereas an equivalent coal electric plant would cost about $2.7 billion.
Production and end-u8e efflOienciea

Lurg coal gasification technology is expected to have an overall thermal
efficiency of production of 71 percent.1 This conversion efficiency includes con-
version by-products (liquid fuel and chemicals) that are marketable. For pur-
poses of this analysis, coal gasification conversion efficiencies credit roughly half
of the by-product as energy and half as non-energy, resulting in an overall plant
efficiency of 65- percent. Capacity utilization is estimated at 90 percent for the
gasification facility.

The coal-fired electric generating efficiency used In this analysis is based
on western sub-bituminous coal with flue gas desulfurization (FGD). The
thermal efficiency of production used Is 32.8 percent and the plant capacity utili-
zation is estimated at 70 percent."

Residential end-use efficiency can vary widely depending on a number of fac-
tors, including the kind and age of the appliance, frequency of maintenance, etc.
For purposes of this analysis, average rated efficiencies for the natural gas or
electric home appliances have been used.

Table 1 shows average residential end-use efficiency for natural gas and elec-
tricity with conventional and advanced home appliances. For conventional ap-
pliances, the average residential end-use efficiency is based on the 1968 national
residential consumption pattern for the four gas or electric appliances (space
heating, water heating, cooking, clothes drying). For advanced appliances, con-
ventional space heating has been replaced with thermally activated (gas-fired)
beat pumps or electric heat pumps. Inclusion of both electric and gas heat pumps
in this analysis Is appropriate since electric heat pumps are available today and a
commercial availability of gas-fired heat pumps is expected in the same time
frame (early 1980's) as the first commercial coal gasification facility.

Heat pump efficiencies vary due to climatic conditions. For this analysis,
six cities have been chosen as representative of the range of U.S. climatic con-
ditions. Since heat pumps include both heating and cooling cycles, cooling has
been accounted for In the end-use seasonal performance factor (measure of
efficiency).

C. F. Braun and Company Interim Report, '!Factored Estimates for Western Coal
Commercial Concepts," October 1978.

$Electric Power Researeb Institute FIst Report, "Coal-Fired Power Plant Capital
Cost Estimates," January 1977.
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TABLE 1.-RESIDENTIAL END-USE EFFICIENCIES'

Advanced 4 appliance
Conventional 4 appliance I performance factor I

Gas Electricily Gas Electricity

Atlanta, Ga ......................................... 90 185Concord, Mass ...................................... 109 130
Houston, Tex ....................................... 64 94 82 19"Phildel, a .-------------------------------- 102 164

Seattle, 0Wsh --------------------- .------------ 10 158Tubs, Oka .......................................... I 99 178

1 Based on 72 p arcent of energy consumed by space heating, 19 percent water heating, 7 percent cooking, a nd 2 percent
drying. Because of the lack of data, residential energy consumption patterns for the 6 urban areas was not accounted for
In this analysis; however, It Is expected thase differences would result In only small variation to the average residential

end-use efficiency.
2 Conventional gas appliance efficiencies: 66 percent space heating, 65 percent water heating, 40 percent, cooking, and

65 percent clothes drying. Conventional electric appliance efficiencies: 98 percent space heating, 91 percent water heating,
75 percent cooking, and 65 percent clothes drying.

a Heat pump seasonal performance factor: Atlanta (gas 1.03, electric 2.20) Concord (1.29, 1.46), Houston (0.92, 2.38),
Philadelphia (1.20, 1.92), Seattle (1.31, 1.84), and Tulsa (1.1b, 2.12).

Combining conversion, transmission and distribution, andresidential end-use
and coal-fired electric generation. Table 2 shows total system efficiencies for both
efficiencies provides a measure of the total system efficiency of coal gasification
conventional and advanced (i.e. heat pumps) end-use appliances. Except in
Houston when using advanced end-use technologies, total system efficiency for
coal gasification is considerably higher than coal electricity.

TABLE 2.-PERCENT OF COAL BTU'S DELIVERED AS USEFUL RESIDENTIAL ENERGY

Total system efficiency (percent)

Conventional I Advanced

Gas Electric Gas Electire

Atlanta, Ga ......... ......................... 51 40
Concord, Mass ...................................... 62 35
Houston, Tex ....................................... 46 53
Philadelphia, Pa ....................................38 25 58 44
Seattle, Wash ....................................... 62 43
Tulsa, Oka --------------------------------------- 56 48

'Sample calculation using conventional appliances (percent)-

Mining and Conversion Transmission
Transportation and distibu- End-use Total system

tlon

Coal-as ....................... 89.5 65.0 97.0 64 36
Coal-electric .................... 89.5 32.8 91.2 94 25

Based on the above calculations assuming conventional appliances, nearly 30
percent less coal is required for a coal gasification facility supplying similar
quantities of useful end-use residential energy than that required for a coal-
electric facility.
Environment

From an environmental perspective-Including physical, chemical, biological,
and socioeconomic Impacts--coal gasification would produce significantly less
environmental effects than coal electrification at every major step In the produc-
tion and transportation chain. Coal gasification versus coal burning, underground
pipelines versus unit trains or overhead high voltage power lines, etc. (See
Table 3). Indeed, coal gas plants would readily conform to the Clean Air Act,
even with the proposed 1977 amendments on non-degradation.

Air Quality.-The President's Council on Environmental Quality recently found
that commercial-scale gas plants will cause about one-tenth the air pollution of
equivalent coal electric plants, even those that use the best pollution control
technology available

S,,A Western Regional Development Study: Primary Impacts," prepared for CEQ under
contract No. E04ACO87, by Radian Corporation, August 1975.
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Non-degradation.-Proposed 1977 Clean Air Act amendments concerning pre-
vention of air pollution in areas that are presently clean Would impose severe
siting restrictions on coal-electric power plants. The restrictions on coal gasifica-
tion plants, however, will be negligible. A recent FEA/PA study ' suggests that
all the coal gasification plants that were proposed in 1976 for inclusion in the
federal loan guarantee program would comply with, and even exceed, the most
stringent version of the non-degradation amendments presently before the
Congress.

In fact, as shown in Table 4, numerous expansions of coal gas plants beyond
the initial 250 MMcf/d level would theoretically be allowable at the proposed
sites under the non-degradation rules, while not even a single coal-fired power
plant of equivalent energy output could be built and operated at some of these
same sites under the proposed law.

Water Resources.-Proposed coal gasification plants would consume 5 to 10
times less water than equivalent coal-fired or nuclear electricity generating plants f
(see Table 3), and would require only a small portion of available water supply
in each region.

Land Impact.-According to ERDA's draft programatic EIS,' the mining
activities associated with a single 250 MMscf/d coal gasification plant could
cumulatively affect 6,020 acres of land over a 20-year period in the Four Corners
region, for example. In any single year, only a small portion of this acreage would
be disturbed or out of production. In regions such as this, it is believed that the
range and agricultural productivity of Western surface-mined lands can be
largely restored, and often enhanced beyond previous levels. Proposed surface
mining legislation currently before the Congress would impose little unantici-
pated new costs to most of the proposed near-term Lurgi coal gasification projects

TABLE 3.-SUMMARY COMPARISON OF ENVIRONMENTAL IMPACTS OF 2 ENERGY-EQUIVALENT PROJECTS

Hilh-Stu coal Kaiparowlts Power
gasiftation plant Plant (3,000 MW.

(250 MM ft/d with scrubbers)

Air omissions (pounds per hour):
Particulates ------------------------------------------------------- 180 1,070
SOt ................................................................ 450 4,300
NOs -------------------------------------------------------------- 1,780 20,830CO ................................................................ 1200
HC --------------------------------------------------------- 30 360

Water requirements (acre-feet per year) ---------------------------------- 6,300 54,300
Solid wastes (tons per day) --------------------------------------------- 1,400 5,100

Sources: Radian Corp. "A Western Re onal Energy Development Study: Primary Environmental Impacts" vol. II,
paredo the Council on Environmental Quality and the Federal Energy Administration under contract No. EQ4AC037,u t 197L

flal Environmental Impact Statement on the Proposed Kalparowlts Project," U.S. Department of the Interior,
March 1976.

Note: All figWres rounded. Proposed coal electric power plant at Kalparowits was to Include wet cooling towers and
underground mining, both of which tended to increase its projected water use.

'U.S. Environmental Protection Ageney, "Summary of EPA Analysis of the Impact
of the Senate Significant Deterioration]Pro sal," April 1976.

SSynthetic Fela Vommerctaltaation Pgram, -Draft Envirlnmental Statements De-
cember 1975, Energy Research & Development Adminitration and Department ok the
Interior.
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TABLE .- EFFECT OF NONOEGRADATION RULES ON HIGH-BTU COAL GASIFICATION AND COAL-FIRED
ELECTRIC GENERATING STATIONS 1

Number of plants

Coal
Coal gas, electric,

Potential site Nearest protected area (don 1) 250 MM Af~ld 3,000 MWe

San Juan County, N. Max... Canyon DeChelly National Monument (35 miles'away); 8 None
MeSa Verde National Park (50 miles).

Mercer County, N. Dak- ... Lost Wood NaUonal Wilderness (90 miles); Theodore 9 None or 1
Roosevelt National Memorial Park (81 miles).

Converse County, Wyo... None ............................................ 8 None or I

I Adapted from reference 2, Table 3. Source for coal Is plants: Environmental Research and Tehnooync.,"impact
Assessment of Significmnt Deterioration Amendments to the Clean Air Act on Siting of Synthetic Fuel Plants. April 1976.

11 figures rounded. Results based on meteorological assumptions and 250 MM ftd Lurgi coal Isification plants using
best available control technology (BAC).

'Coal energy production at this site Is limited by class 11 SOs 24-nr Increments.

Solid Waste.-Solid wastes from a coal gasification complex include spent ash
remaining after coal gasification, sludges generating during the water treatment
process, and spent limestone from the sulfur dioxide scrubbers installed on waste
gas streams. The quantities of solid wastes are significantly less than those
associated with a coal electric plant with the same energy output.
Oapital requirements

On the basis of equivalent quantities of end-use energy from conventional appli-
ances (see Production and End-Use Efficiency Section), a unit-size coal gasifica-
tion facility, 250 million cubic feet per day (MMcfd), produces the same amount
of energy as a 8,000 megawatt (Mwe) coal-fired power generating station. When
advanced appliances are used, the size of either facility, in terms of a fixed
amount of usable energy consumed in the end use, would vary in each region
Aince residential end-use efficiencies vary.

Based on recent capital cost estimates of $1.3 billion for a 250 MMcf/day west-
ern coal gasification facility and $895 per kilowatt of installed capacity for a
western coal-fired electric facility with flue gas desulfurization, a coal gasifica-
tion facility requires roughly half the capital Investment of a coal electric facility
delivering the same quantities of energy to the end-use ($1.3 billion versus $2.7
billion) ? Table 5 shows unit investment on the basis of delivered and useful end-
use energy. Even with the higher efficiencies available from advanced electric
appliances, the Investment savings from coal gasification in all cases is nearly
50 percent.

C F Braun and Company Interim Report, 'Tactored Estimates for Western Coal
Commercial Concepts," October 1978.

Electric Power Research Institute Final Report, "Coal-Fired Power Plant Capital Cost
Estimates," January 1977.
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TABLE 5.-UNIT CAPITAL REQUIREMENTS
iCost per annual MM Btul

Useful end-use

Delivered Conventional Advanced

Gas Electric Gas Electric Gas Electric

Atlanta, G ......................... 16.32 25.49
Concord, Mass ...................... 13.48 36.28
Houston, Tex 14.69.47.17.22.95..0.18i17.91 23.82Philadelphias P................. 14. 69 47.17 22. 95 50.18 .40 2,7

............ 14.40 28.76
Seattleclash 13.35 29.85
Tulsa, Oka....... ..... .... 1 1 14.84 26.50

TABLE 6.-DELIVERED RESIDENTIAL ENERGY PRICE CALCULATION

11976 dollars]

Coal Coat electricity
gasification with scrubbers

Capacity I.................250 MM cfd 3,000 MWe
Annual generation ....................................... 91,300,000,000 cf 18.3960 Wh
Capital cost ............................................................... ; 1,300000,000 52,700,000,000
Annual fixed charges ........................................................ 1213,100.000 $442,500.0
Cstpor million Btu:,Cs pital charge d ......................................................... 2.34 7.05

Fuel costs ............................................................... 72 1.31
Operating and maintenance$? ............................................. 96 .59
Credit for byproducts 6 .................................................. (,.72) NA
Transmission and distribution II .......................................... 1.15 4.82

Total ................................................................ 4.45 13.80

I A 250 MM cfd coal gas plant delivers 155.2X101 Btu per day through conventional residential appliances. A 3,000 MWS
coalplant delivers 153.7X10' Btu per day through conventional appliances.

$For coal gas average daily send-out is 50 MMcfd and peak day is 275 MM cfd. For coal electric average daily send-out
* 50,400,000 kWh.
I Calculated at 16.39 percent per year over facility life. Based on 75/25 debt to equity, 10.75 percent Interest, 15 percent

return on equity, 2 percent taxes (other than Income), 50 percent Income tax, and 35-yr life.
4 Annual Iixed charge divided by annual generation.
I Based on 7.50/ton subbituminous western coal.
a C. F. Braun & Co. Interim report, "Factored Estimates for Western Coal Commercial Concepts," October 1976.
Gas transmission costs calculated on the basis of 300-mile transmission. Distribution costs are taken from data in "1975

Gas Facts." Residential distribution cost is calculated by subtracting the average price paid by utility companies from the
average residential price charged by utility companies. An escalation factor of percent was then used from mld-1975 to
md-1 976.

1 Electric transmission and distribution cost is the difference between average residential revenues per kilowatt-hour
end the average cost of production for investor-owned electric utilities. The average residential revenues per kilowatt-hour
are given in the "1975 Edison Electric Institute Statistical Yearbook." The average production cost is a computed figure
obtained by adding average variable production costs as given in the above reference and estimated fixed capital charges.
These fixed charles are calculated by allocating 45 percent of net total electric utility plant assets to the generation plant
and multipling it by the 1975 embedded capital cost of just over 12 percent. The fixed and variable costs are then com-
bined and allted over energy sales for investor-owned utilities in 1975. The differential resulting from the subtraction
of production cost from average residential revenues per kilowatt-hour is then escalated at a 5 percent annual rate from
mid-1975 to mid-1976.

Production and tranaportation cost,
Table 6 shows production and transportation cost estimates for coal gasifica-

tion and coal electricity. Production costs were calculated on an incremental
basis, using standard regulated utility accounting procedures. Transmission costs
assume use of existing lines and approximately 800-mile transmission from con-
version facility to consuming market. Distribution costs are calculated on the
basis of 1976 average residential distribution costs.

The costs of generation are particularly sensitive to two factors-the capital
cost of the facility and the price of coal. For this analysis the facilities were
assumed to be located in the west, with operation beginning in 1982, and using
Montana sub-bituminous low sulfur (Powder River) coal. Although national
air quality standards could most likely be met without flue gas desulfurization
equipment (scrubbers), more stringent State standards in many areas may
necessitate their use. As a consequence, scrubbers and the resulting energy losses
have been included In the calculations for the coal-fired electric generating
facility.

W

f
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The coal gasification advantages of greater conversion efficiency and lower
capital cost per unit output cited earlier are clearly reflected in the delivered
cost of coal gasification which Is nearly one-third that of coal electricity ($4.45
versus $13.80/MMBtu).
Re8idential end-uae energy costs

Delivered energy costs do not, however, reflect the entire comparative cost,
since residential end-use efficiencies are generally higher for electric appliances.
By dividing the delivered energy cost by the average residential end-use effi.
ciency, an average residential cost per useful Btu of energy is calculated (see
Table 7).

TABLE 7.-RESIDENTIAL END-USE ENERGY COSTS

Cost per million Btu of useful energy consumed

Conventional Advanced
City Coal gas Coal electric Coal Ias Coal electric

Atlanta Ga.--------------- $4.94 $-.45
ConcordM-ss .... .... .... 4.54 0.61
Houston, ..................................... $6.95 $14.68 543 6.96
Philadelphia, Pa .................................... 4.35 8.41
Seattle Wash 4.05 873
Tulsa, ka-------------------4.-49 7.75

Table 7 shows for the average residential user with conventional appliances
(gas furnace or electric resistance space heating), that the average price per
million Btu (MMBtu) of useful energy consumed by the four major home appli-
ances (space heating, water heating, cooking, and clothes drying) is $6.95 for
coal gas versus $14.68 for coal electricity. Even when advanced appliances are con-
sidered, the average residential consumer would still pay less (ranging from 24
percent to 63 percent less) for gas made from coal than for electricity from
coal.

GREATER BAKERSFIELD CHAMBER OF COMMERCE,
Bakersfield, Calif.

RESOLUTIOX NO. 0002-77-18-O
Whereas President Carter deserves praise for forcefully bringing the energy

shortage problem to the attention of the public and for establishing a goal of
energy conservation; and

Whereas the energy shortage has developed primarily as the result of govern-
mental price controls set at unrealistic levels; and

Whereas in our opinion, conservation alone will be insufficient to reduce our
increasing reliance upon foreign supplies because:

(1) The current price of "old oil" has been set considerably below the replace-
ment cost,

(2) With declining daily production, the cash flow to producers will also
decline,

(3) With a declining cash flow, exploration for new reserves will decline in
spite of the proposed added incentives for increased prices for new oil to be
found after April 20, 1977; and

Whereas an all-out exploration effort will be required to reduce our reliance
upon foreign oil; and

Whereas in the absence of an increased cash-flow to the producer, this objective
will be an impossibility; and

Whereas even though the price for new oil will eventually rise and will be
limited only by the current price of Imported oil; and

Whereas even at this price only the very largest prospects can be considered
economically feasible in remote land or deep offshore areas; and

Whereas the proposed price for new natural gas obviously will stimulate activ.
ity in the more difficult areas; and

Whereas the coal industry has stated In no uncertain terms that it will
be unable to meet the goal established for coal production by 1985 with current
and proposed restrictions; and

I
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Whereas the added cost for energy to be paid in taxes by the consumer seems

totally unjustified because it provides little incentive to relieve the supply prob-
lem: Now therefore be it

Resolved, That the Greater Bakersfield Chamber of Commerce shall go on
record as being opposed to President Carter's energy program as specifically
defined, notwithstanding the commendable objectives, because it will hare a
depressing effect upon the economy leading to higher unemployment; and be it
further

Resolved, That copies of this resolution shall be mailed to President Carter,
the Senate Finance Committee, the Senate Energy Committee, the House Ways
and Means Committee, Senator Alan Cranston, Senator S. I. Hayakawa, and
Congressman William M. Ketchum.

This resolution Is duly signed and adopted this thirteenth day of May, nineteen
hundred and seventy seven, Bakersfield, California.

Roy D. BAR,
President.

Louis J. HODGE,
Secretary.

[SZAI]

STATEMENT OF THE COMMITTEE FOR TAX INCENTIVES TO ENCOURAGE RENEWABLE
RESOURCE USE

MEMORANDUM RE INCENTIVES FOR DEVELOPING NEW ENERGY SOURCES

This memorandum has been prepared and submitted by the Committee for
Tax Incentives to Encourage Renewable Resource Use (the "Committee") to
document -the potential energy resources available from by-products and waste
produced by the agricultural, timbering and other sectors, and the need for
appropriate tax Incentives to encourage use of these renewable supplies. The
Committee is an ad hoc group composed of various organizations which have
been investigating the use of these supplies, and various state agencies which
recognize their potential for easing the energy shortage in various geographic
areas and sectors of the economy.

Under President Carter's proposed legislation Implementing a national energy
policy (as prepared by the Federal Energy Administration), industry would
receive a 10 percent tax credit (in addition to the 10 percent investment credit)
for the purchase and Installation (in facilities existing on April 20, 1977, and
for use in an industrial process going on at that date) of equipment designed
to burn or otherwise utilize coal. Except In the case of "boilers" (a term which
Is not defined in the legislation) the bill does not offer any incentive for the use
of other forms of combustible or feedstocks, such as agricultural by-products and
waste, wood and other by-products and waste materials.

At present, there are numerous programs investigating the feasibility of using
these materials for applications other than those classically described as "boil-
ers." These include direct process and space heating applications, and as a feed.
stock for gasification. Use of such materials would produce cheaper fuel supplies,
would use renewable material which is presently treated as waste or a low-value
by-product, and would extend the life of the world's non-renewable resources,
particularly natural gas and petroleum, but also coal. Use of these energy
sources might in many cases solve environmental problems (such as the disposi-
tion of solid waste) and avoid the strip mining, air pollution and water consump-
tion problems connected with the direct use or gasification of coal. Further, in
most cases these waste products would be available at the location where they
are to be utilized, so they would not require transportation, with its attendant
cost and use of energy. Since they would be produced by the same process they
fuel, these supplies would be more reliable, especially for essential industries
such as seed corn drying.

At the present itme, gasiflcaiton of waste and by-products into low BTU gas
appears to be the preferred industrial method of utilization, since the process is
cleaner, and presents less of an ash disposal problem, while the fuel produced is
more versatile. The gas, for example, can be used as fuel both for a direct drying
oven and for an engine which can run a pump or electrical generator. The tech-
nology is known (among other things it powered some 700,000 motor vehicles in
Western Europe during World War II), but has never been commercially devel-
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oped in the United States due to the availability of cheaper, more convenient
fuels. Now it Is under active development, and will probably be available in the
market in approximately two to three years. It is estimated that a low-BTU
gasifier with feeldng equipment, sized to produce 1,000,000 BTUs per hour (the
equivalent of a thousand cubic feet of natural gas) might cost on a mass.
produced basis approximately $25,000-$35,000.

As of the date of this memorandum, there at least four specific programs under
development where tax incentives ccould materially advance the use of these
renewable fuels, as well as at least one general area where use of renewable
feedstocks is being Investigated. The specific areas are the use of corn-cobs and
stalkS as a feedstock for gasification into low-BTU gas which would be used to
fuel seed-drying ovens; the use of so-called "ginning trash" (cotton, stalks,
leaves and other trash picked up in the cotton bale and separated out in tie cot-
ton-ginning process) which would be used Initially for direct heat to dry cotton,
but perhaps ultimately could be gasified to run cotton gin equipment; use of corn
and wheat waste as feedstock for gasification into Iow-BTU gas to drive farm
irrigation pumps in many areas of the United States; and use of almond shells
as a feedstock for almond proccessing. The more general area Is the use of wood
(including waste and cut timber) for space heating, process heating and gasifl-
catiob. Flach one of these applications will be discussed separately below.

The four specific applications alone could save billions of cubic feet of natural
gas (or Its equivalent In barrels of oil) each year, based on the following individ-
ual projections of releasable energy from these by-products and wastes:

Billon cubic feet
Cobs (for drying) -------------------------------------------- 2.8
Cotton trash ------------------------------------------------ 12. 8
Irrigation (high cost applications) ----------------------------- ' 130.0
Almond shells ------------------------------------------------ .8

10.5 million barrels of oil equivalent.
'23 million barrels of oil equivalent.
s 0.14 million barrels of oil equivalent.
To put the total savings from these sources in some perspective, the city of

Washington, D.C., In 1975 required 24.8 bef to supply all of the needs of its
residents, while residential usage for all of New Elngland was 133.5 bcf. Thus,
known potential applications could fuel five Washingtons or all of the residential'
customers In New England. More importantly, this list is by no means an exclu-
sive catalogue of the applications where renewable waste or by-products ma-
terials might be used to replace the combustion or other utilization of nonre-
newable fuel supplies. The conversion credit language recently adopted by the
House Ways and Means Committee can be expected to lead to many alternatives
involving wastes other than tiose described below.
Use of cobs for drying seed corn

In total, about 25,000,000 bushels of hybrid seed corn are produced annually
in the United States. Hybrid seed, it is believed, accounts for 99 per cent of the
United States' production of approximately six billion bushels of corn annually.
In terms of bushels, commercial corn Is the largest grain crop produced in the
United States by a factor of three. In 1975-70, approximately 70 per cent of
the United States corn crop was consumed domestically, while 30 per cent
was exported, resulting in trade credits of approximately $5 billion. Corn is
one of the most basic sources of human nourishment, both indirectly as animal
feed and for direct consumption.

Hybrid corn represents one of the real advances in agriculture developed in
America, since the corn produced is hardier and has substantially higher yields
than corn from conventional seed; however, since it Is hybrid, it cannot repro-
duce itself satisfactorily and accordingly the seed must be produced in sub-
stantial quantities by special processors, of which there are approximately 200
in the United States.

Corn producing hybrid seed ripens in the early fall. The ears must be picked
and the kernels dried to a moisture level of 11 per cent from 80 per cent before
the ear has a chance to freeze, which would kill the germ, Excessive heat in
drying can also kill the germ; 110 degrees Fahrenheit is the Ideal drying tem.
perature. Drying is accomplished In large buildings having holding bins in which
a heated air stream Is carefully controlled as it passes through to effect drying.
It requires approximately 140,000 British Thermal Units of heat to dry cobs
containing a bushel of seed corn to the required moisture level.
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At present, this heat Is primarily provided by burning natural gas, supple.
mented when necessary by propane. Fuel oil can also be used, as can (in theory)
any other source of heat which permits temperature adjustment and does not
result in the spread of particulates or products of combustion.

Various seed producers have been experimenting with the use of cQrn cobs as
a fuel for the drying process. The cobs from a ton of seed corn have a recover-
able energy content of approximately 14,000,000 British Thermal Units, or
approximately enough to dry the very seed that they grow. Thus, a year's fuel
requirement could be largely provided by concurrent by-products. Each ton of
cobs used to dry corn would have 14 mcf of natural gas, and a total conversion
of the corn seed drying industry to cob-burning could save approximately 2.8
billion cubic feet of natural gas annually. To date, the industry has spent an
estimated two million dollars in research and development of various processes
to use this fuel; no governmental funds have been received for this effort.

At present, in some areas cobs can be sold for prices ranging between $4 and $10
per ton for use in certain industrial processes, as furfural, carriers of chemicals,
polishing agents and feed fillers. However, there is an abundant supply of cobs to
meet all of these needs. A much higher form value use for a ton of cobs is the
replacement of non-renewable resources, either through direct combustion or gasi-
fication. At the present time neither the technical nor the economic feasibility
of any of these processes has been firmly established; none of them have been per-
fected to the point where could be relied on. However, to the extent that they
can be perfected and employed, they will permit one of America's most vital and
fundamental (although relatively small) industries to continue to function, while
minimizing its use of nonrenewable resources, by drying the seed corn ears with
heat derived from equal quantities of cobs available from the seed production.

Use of "ginning trash" in cotton processing
Present domestic cotton production is approximately ten to eleven million bales

per year. Each bale contains approximately 150 to 200 pounds of so-called "gin-
ning trash" (which includes stems, leaves, and pods of cotton and various other
field debris) which is removed in the ginning process. According to the U.S. Cotton
Ginning Research Laboratory, Stoneville, Mississippi, this "trash" can release
from 7,000 to 8,000 BTUs per pound. Total U.S. production of cotton is approxi-
mately two million tons a year with a potential of 28 trillion BTUs, or the annual
equivalent of 2.8 bcf of natural gas.

At the present time, the ginning industry uses primarily natural or liquid petro-
leum gas to dry the raw cotton. This is an essential step before ginning. As a
result of last winter's interruptions of natural gas, ginners began experimenting
with the use of "trash" in direct firing heat exchangers. However, substantial
technical problems have been encountered, primarily with the residue from com-
bustion; further, this application does not require as much heat as the "trash" is
capable of generating. As a result, the ginning industry is also considering gasi-
fication of this waste product with some of the gas being used for process heat,
and the balance of the gas being used to generate the electricity needed for the
ginning facility. It is estimated by Stanford Research Institute that in this man-
ner a cotton gin could become virtually self-sufficient as far as energy is
concerned.

In the past, this "trash" was returned to the fields and plowed back in by the
cotton farmers; however, at present hauling and related costs make this unfea-
sible. Various other possible uses or disposition are precluded by Federal regula-
tions or are not feasible. Utilizing it as a gasification feedstock would accordingly
also solve a solid waste disposal problem.

Cotton is the primary natural fiber produced in the United States and is the raw
material for the textile industry employing 1.2 million people and producing ship-
ments valued at $33 billion annually. Raw cotton is also one of America's leading
export commodities.
Gasification of harvest waste for irrigation

Irrigation from deep wells is one of the major uses of energy in agriculture,
requiring fuel for the pumps which bring the water to the surface and distribute
it through sprinklers over the fields. In 1974, irrigation required the use of natural
gas, propane, diesel fuel and electricity having the energy equivalent of 201 bcf
of natural gas. On many farms, the corn stalks, wheat straw, or animal waste
produced on the farm could be gasified to produce the fuel necessary for this oper-
ation. On many of these farms if no irrigation were provided, there would be vir-

tually n-o crops produced and the land would become almost valueless.
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Approximately 9 percent of the U.S. corn crop (or 600 million bushels) is grown
on irrigated land, as are substantial amounts of wheat and other crops. Farmers
in many parts of the country, including the belt extending from Nebraska through
Kansas and into Texas (where approximately 75 percent of the irrigated corn and
wheat production occurs), Arizona, California, and the eastern parts of Wash-
ington and Oregon, use this method of improving yields. All are concerned with
the rising cost and declining availability of conventional fuels, and the use of
gasifiers for these applications is under active investigation. Since irrigated corn
yields 40 or 50 percent above the national average on a per-acre basis, mainte-
nance and expansion of irrigated crops also reduces the amount of energy used in
operating tilling equipment, presently the largest component of agricultural en-
ergy use.

One major producer of corn has indicated that his fuel costs for natural
gas for a 296-acre farm in northwest Kansas rose from $3391 in 1974 to $6425
in 1970, while his yields remained the same. He estimates fuel is now costing over

U 13 cents a bushel, or approximately 5 percent of the average 1976 corn price.
Another farmer in the same area reports fuel costs for irrigation almost doubling
from 1975 to 1976. These costs could be substantially reduced by use of gasifiers;
More importantly, a more reliable supply would be established.

The feedstocks used for these processes would have some value devoted to
other uses. For example, a certain amount of organic material should be
returned to the soil each year to continue its fertility; however, it is estimated
this would require approximately 25 percent of the agricultural waste produced
each year, leaving more than enough for gasification purposes. There are accept-
able substitutes for all of the other uses, and the preferred use would be as a
fuel substitute.
Almond and other nutshells for process use

Almond processing, which is carried on primarily in California, uses electricity
and natural gas as the fuels for shelling, drying and roasting almonds. The
largest almond processor, which accounts for approximately 60 percent of U.S.
production, uses 562,000 therms of energy a year, and estimates that the almond
shells which it produces as a by-product have the potential to release 5,250,000
therms of energy (the equivalent of 525,000 mcf of natural gas). For the whole in-
dustry, this would indicate a capacity of approximately 0.8 bcf. Preliminary
studies have indicated that the most feasible use of these almond shells will be
gasification, with the gas then used for process heat and to generate electricity.
This conclusion is based primarily upon concerns about air pollution from direct
combustion of the shells. Similar processes are presently being investigated by
walnut growers, and may also be usable by certain peanut processors. At
present, these shells have a very low value for use as mulches, Industrial fillers,
and surfacing materials.
Lumber and lumbering waste

According to the Institute of Gas Technology, wood and wood wastes account
for almost one half of the total blo-mass produced on the earth; the 116,000,000
dry tons of forestry waste that are generated annually in the United States by
logging and wood manufacturing operations contain an extimated amount of
energy equal to two trillion cubic feet of natural gas (approximately 10 percent
of the United States natural gas usage, or 3 percent of its total energy usage).
Wood presently is being used as a boiler fuel-the pending ERDA appropria-
tions bill contains authority for the Administrator to guarantee a loan or loans
for a 50 MW electrical generating facility in Vermont which would use boilers
fueled exclusively by wood.

Similarly, some wood is being used for space heating and direct process heat
in furniture and similar factories, according to the Vermont State Energy Office.
IGT has indicated that wood and timbering waste Is a feasible feedstock for
gasification.
Other materials

It has been estimated that each person in the United States produces an aver-
age of ten pounds of household, commercial and industrial refuse each day, and
that this refuse has a heating value of approximately 5,000 BTUs per pound.
Similarly, there are other agricultural processes, such as sugar cane production,
which create substantial amounts of by-product or waste (sugar cane waste Is
presently usel in Hawaii to generate electricity). Many more applications might
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emerge if appropriate Incentives are given to the industries in question--cer-
tainly, these industries should not be faced with coal conversion receiving a tax
.credit while they do not.
Revenue 9oss e8tmate

Allowance of the 10 percent conversion credit for these applications, it is
estimated by the Committee, would result in a revenue loss of approximately $5
million for conversion for corn seed drying, $16 million for conversion for cotton
ginning and $240 million for conversion of the significant irrigation projects. In
each case, this would be spread over the number of years necessary to convert all
facilities.

STATEMENT OF PAUL W. EGGERS, PRESIDENT, GEOTHERMAL KINETICS, INC.

This statement is submitted In support of legislation which would make avail-
able for the development of geothermal energy resources exactly the same tax
incentives already available for all other extractive Industries. Equality of
treatment is essential to development of this attractive and potentially sig-
nificant environmentally acceptable, domestic energy resource. The Senate has
twice passed legislation to provide tax Incentives for geothermal development,
most recently as part of the Tax Reform Act of 1976.

Enactment of this legislation is badly needed by small independent companies.
A great deal of important work Is being done by these companies like Geothermal
Kinetics, Inc. which is engaged exclusively in the development of geothermal
energy. Although only six years old, it has brought together a team of experts
who have been pioneers In the field of geothermal exploration. We are hampered,
however, by our Inability to attract adequate capital to exploit known geothermal
resources.

We are unable to attract sufficient capital because (1) commercial bankers are
unwilling to take risks on an infant industry which they know little about and
which has no track record; (2) there is a time lag of about five years between
the drilling of a well and the realization of income; and (3) private Investors
are reluctant to Invest for these reasons and because of the current uncertain
tax treatment. In our judgment, a business deduction and Intangible drilling costs
such as would have been provided by the Fannin bill, S. 2608, would provide
sufficient incentives to solve the problem of attracting capital in adequate
amounts to create a viable geothermal industry.

In addition to the deduction of intangible drilling costs as recommended in the
President's National Energy Plan, a deduction against income derived from geo-

.thermal production is necessary. The tax deduction for Intangible drilling costs
proposed by the President will not alone be enough to attract the necessary in-
vestment to assure strong geothermal development. The additional deduction
against income is also essential.

The President's energy program has been criticized to some extent on the
grounds that it does not- place sufficient emphasis on production. Providing
incentives-for exploration and development of geothermal energy resources will
be a positive approach to solution of the energy problems.

The geothermal industry is at a stage similar to that of the oil and gas Indus-
try thirty to forty years ago. The industry needs the same types of Incentives as
those which proved to be so successful in spurring the development of oil and
gas resources. We are asking only that geothermal, an infant industry, be
granted the same incentives and opportunity for growth that were Initially pro-
vided for oil,and gas.

The potential of geothermal energy in this country cannot and will not be
developed unless incentives are provided to enable this infant industry to become
viable. Exploration and drilling are very expensive operations and require con-
siderable amounts of risk capital. As you know, risk capital will be made avail-
able only if there are reasonable prospects of a substantial return on the in-
vestment. In the absence of tax incentives of the type already available to coal,

,with which geothermal competes, the prospects of significant production at
competitive prices are remote.

Moreover, It should, be remembered that geothermal resources are available
not only In the form of super heated steam but also In the form of steam aud
hot water with. lower temperatures. A temperature of 3500 is hot enough to be
used for the production of electricity, but as'the temperature decreases, the costs
rise. Enactment of similar incentives to those provided for coal will make it
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possible to produce electricity from marginal and intermediate geothermal areas
which otherwise will remain undeveloped for decades. Only areas like the
Geysers where super heated steam is available close to the surface, will be
developed in the absence of tax incentives.

It is now generally recognized that geothermal offers a significant environ-
mentally-sound source of energy in the Western part of the nation and probably
the Southwest as well. Geological and geophysical work conducted in the Eastern
part of the United States indicates that there is a substantial potential for
development of geothermal resources in that section of the country also.

During the past five years improvements in technical and scientific techniques
of locating and exploiting geothermal prospects, have made the commercial
development 'of geothermal resources an immediate possibility. I should like to
emphasize that additional research and experimentation will not be necessary
for geothermal development as it will for some of the more exotic energy pro-
posals. The technology is known and available. All that is needed'to make geo-
thermal energy an immediate, readily available, partial answer to our increasing
energy crisis Is clarification of the tax laws to accord with the decision of the
Court of Appeals for the 9th Circuit in Reich et al. v. Commissioner of Internal
Revenue, 454 F2d 1157 (9 Cir. 1972), affirming 52 T.C. 700 (1969). In that case
the Court held that geothermal steam is a depletable resource and entitled to
intangible drilling costs and depletion. Unfortunately, the Commissioner of
Internal Revenue has not accepted the holding of that Court.

Thank you.

STATEMENT OF JOSEPH W. AIDLIN, VICE PRESIDENT AND GENERAf COUNSEL OF
1AGoMA PowER COMPANY

To the Honorable Chairman and Members, Magma Power Company, of which
I am an officer and General Counsel, supports legislation that would provide a
business deduction for the extraction of geothermal energy and the expensing of
intangible drilling costs with respect thereto.

Our experience as pioneers in exploring for, developing and furthering the
utilization of geothermal resources leaves no doubt that legislation such as this is
essential if development and utilization of the resource is to be accelerated. Our
belief, based upon our experience, is that the extensive geothermal resources
which exist in our country could make a major contribution in meeting our energy
needs. We are also convinced that such will not be the case unless the tax
incentives referred to are granted at this time.

Federal loan guarantee and grant programs are helpful, but they are not a
substitute for, nor in effectiveness are they the equal of, the utillzatipn of private
capital in geothermal development and use. The characteristics of the resource,
however, are such that the necessary capital buildup and the necessary induce-
liaent for capital expenditure are not now sufficient, nor will they be sufficient
for some time, without additional tax incentives.

Magma Power Company operates only in the field of geothermal resources.
We have no present interests in any other energy sources. We have devoted all of
our available resources to exploring for and developing the resource and in
exploring the means of utilizing these resources, especially in the generation of
electric power. For example, we are at the present time utilizing all of our cash
available from our operations at the Geysers field in California (where we op-
erate In a Joint venture with Union Oil Company of California and Thermal
Power Company, owned by Natomas) to the construction of a binary cycle, elec-
tric generating plant in the East Mesa area of Imperial County, California
in order to demonstrate the technology and economics of the generation of
electric power using medium-range temperature waters. We concede that this
program is not entirely orthodox and it Is daring, but we concluded that it had
to be done if we were going to avoid additional years of delays in the utiliza-
tion of the geothermal resources already known.

Despite our activity as a private free enterprise organization and despite the
fact that the decision of the 9th Circuit Court of Appeals granted intangible deduc-
tions and depletion t6 us at the Geysers, the Internal Revenue Service continues
to harass us and to question thia right, which is obviously the law of the Circuit.
It is imperative that the Congress resolve this and other questions once and for
all and point all activities of government in the single direction which Adminis-
tration policy has already indicated in some of its proposals In relation to energy.

It will undoubtedly be of interest for you to know that the development of
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geothermal energy will make available lower cost energy and be of far greater
benefit to the people in the long run than the questionable loss in tax revenues
which might result from providing geothermal the same tax incentives provided
coal and other extractive industries. Pacific Gas and Electric Company has re-
ported that in 1976 its system price per net kilowatt hour in plants using fuel
oil was over 24 mills per kilowatt hour for fuel oil. The cost was over 17 mills per
kilowatt hour for natural gas, and the cost was 11.35 mills per kilowatt hour
for geothermal energy. In 1977 the price being paid for geothermal steam at the
Geysers is at the rate of 14.18 mills per kIllowatt hour. The fuel oil and natural
gas prices will, of course, be higher than the 1976 prices. The fuel cost savings
at the Geysers are obvious and so is the public interest.

We do not hesitate in stating that enactment of section 2004 of the Tax Reform
Act of 1976, as passed by the Senate, will accelerate development and use of a
resource which exists in massive quantities and which should be rapidly devel-
oped in the public interest.

Thank you.

STATEMENT OF D. CAJEL Or, UNIoN OIL COMPANY O1 CALIFORNIA

Mr. Chairman, my name is Carel Otte. I have been actively engaged in
geothermal work since 1962 and have personally participated in both research
and operating activities in most of the major geothermal areas of the country.
I have also been active in scientific and geothermal industry association affairs.
I am President of the Geothermal Division of Union Oil Company of California
and I am Chairman of the Advisory Committee on Geothermal Energy of the
U.S. Energy Research and Development Administration.

I am appearing in support of legislation similar to the Fannin bill, S. 2608, of
last year, which would have provided for geothermal development the same type
of tax treatment as that provided other wasting assets. Steam and hot water
from the earth's crust is readily available in many places, primarily in the
Western United States, while the geopressured areas of Louisiana and Texas
hold promise for the long-range future. Geothermal energy has the potential of
providing environmentally acceptable, domestic energy in Important amounts.
The geothermal Industry is very pleased that the President has proposed in the
National Energy Plan to confirm to geothermal drilling a tax deduction for in-
tangible drilling costs.

While we heartily endorse this proposal and urge its adoption we believe that
there should also be allotted a deduction from gross income derived from
geothermal properties. This would recognize the clear scientific evidence that
geothermal energy is an exhaustible or wasting natural resource (Appendix
B) and would put It on an equivalent basis with other wasting assets such as,
for example, strip-mined coal with which it Is in competition for central station
power generation.

If geothermal energy is to make the substantial contribution to domestic U.S.
energy which it is capable of making within the last quarter of this century, It
Is-Imperative that encouraging tax legislation be enacted and that appropriate
tax incentives be provided. Without such incentives, the tremendous amounts
of capital required for geothermal energy production will simply not be available.
At the present time geothermal development is being held back by lack of invest.
ment and by high costs which make it non-competitive with other energy sources.

The outlook for geothermal energy production has been studied extensively
by various Governmental and non-Governmental groups and the consensus emerg-
ing from these studies Is that there is the geological opportunity to delineate
geothermal resources to support 20,000 megawatts of electrical generating capac-
ity by 1985. Such Capacity--equal to 5% of current national electrical capacity-
represents the equivalent of 250 million barrels per year of low sulphur crude
oil. However, resource development to support this capacity is estimated to re-
quire investment ranging in excess of $10 billion.

There are tremendous economic barriers which this industry must overcome:
the tremendously high costs of drilling for geothermal deposits in hard rocks,
with high temperatures and corrosive fluids; the very large capital Investments
required over several years before revenues can begin for a geothermal project;
the requirement for drilling many replacement wells at each development site
to maintain a constant stream of energy; and the present discouraging Federal
income tax controversy.



237

It is inconceivable that, given our present energy crisis, this nation should not
make every reasonable effort to develop available domestic energy resources,
particularly when the costs of doing so are so small. Enacting the legislation we
are supporting would result in a loss of Federal revenue estimated at less than
$20 million for the first year In which It is fully effective. This amount would
rise significantly over the years only if there is substantial Increase development
of geothermal resources, which would, of course, be the objective of the legisla-
tion; and which would result in taxes collected far in excess of the cost of the tax
incentive provided. And these are taxes which will not be collected if the desired
development does not occur.

We are satisfied that If legislation similar to that of section 2004 of the
Tax Reform Act of 1976, as it was passed last year by the Senate, the so-called
Fannin bill, is enacted into law, there will be provided sufficient incentive to
attract the necessary capital investment to create a new industry providing
significant amounts of sorely needed energy in future years. Without incentives
of this type the future development of geothermal energy remains clouded.

I have attached a statement giving a brief background on geothermal energy
development (Appendix A). I have also attached draft legislation virtually
identical with that which the Senate Finance Committee and the Senate passed
last year as part of the Tax Reform Act (Appendix C). It is urged that this
legislation be approved for the third time by the Senate and enacted Into law.

APPENDIX A

ATTACHMENT TO STATEMENT OF DR. CAREL OTTE FOR THE SUBOMMITTEE ON ENERGY
AND FOUNDATIONS, SENATE COMMITTEE ON FINANCE, JUNE 24, 197?

Brief history of geothermal energy development
The only major U.S. geothermal energy development is The Geysers field located

about 90 miles north of San Francisco in California's Sonoma County. The
development began in 1960 with a 12.5 megawatt generating plant. In 1973, it
became the largest geothermal development in the world, with a capacity of
400 megawatts. The Installed generating capacity now exceeds 500 megawatts,
sufficient to supply electrical requirements of a city of 500,000; an additional
400 megawatts is now under construction. The Geysers eventually is expected to
achieve a capacity of more than 2,000 megawatts, but it will have required more
than 25 years to achieve it.

Other areas which have promise for early development In the near future--
given the needed incentives--are in North central New Mexico and the Imperial
Valley of California, and active exploration is also being carried on In other parts
of California and New Mexico and in Nevada, Oregon, Idaho, Utah and Arizona.
The geopressured areas of Louisiana and Texas hold promise for the longer range
future.
Practical utilization and potential role in national energy picture

Geothermal energy undoubtedly has the potential for a fairly wide range of
use In coming decades, and even today in some nations it is utilized for space
heating and industrial process heat, such as in the New Zealaud paper industry.
However, the immediate and near-term practical use in the United States Is and
will almost certainly continue to be primarily for electrical power generation.
A pound of steam from the earth Is indistinguishable from a pound of steam from
a fossil-fuel-charged boiler and has been proven to be as effective In powering
conventional electrical generating equipment.

But there are tremendous economic barriers which this industry must over-
come: the tremendously high costs of drilling for geothermal deposits in hard
rocks, with high temperatures and corrosive fluids; the very large capital invest-
ments required over several years before revenues can begin for a geothermal
project; the requirement for drilling many replacement wells at each development
site to maintain a constant stream of energy; and the present discouraging
Federal income tax treatment.

The projected Investment for developing resources to support 20,000 megawatts
of generating capacity includes the costs of drilling at least 1,200 exploratory
wells and 8,000 development wells at a minimum cost of $750,000 per well, or a
total of $6.9 billion In 1977 dollars in drilling costs -alone. Depreciable Investment
In hook-up facilities will add another $3 billion, bringing the total investment
requirement to about $10 billion. Moreover, a like investment will be required for

93-810--77-1e



238 /

replacement production wells and facilities through the approximately 30-year
operating life of each development as the resource depletes.
Tax con8ideration#

It is extremely unlikely that the goal of 20,000 megawatts of geothermally-
generated electric power will be achieved unless encouraging tax legislation is
enacted and tax incentives thereby clearly established.

At the present time the Federal income tax treatment of geothermal well costs
and production is in doubt. The Circuit Court of Appeals in the Reich and com-
panion cases (Reich et al. v. Oommasaioner, 454 F. 2d 1157 (9 Cir. 1972), affirming
52 T.O. 700 (1969)) held that geothermal energy in The Geysers field is an ex-
haustible natural resource and is entitled to depletion under existing law. In spite
of this decision and the clear scientific evidence that geothermal energy is an
exhausfible natural resource, the national office of the Internal Revenue Service
is disallowing Intangible drilling cost treatment and percentage depletion in re-
spect of all geothermal activity and has announced Its intention to press Its posi-
tion in the courts.

As a fledgling industry, geothermal energy must compete with the lowest cost
alternative energy available to electric power utilities. In the West, where geo-
thermal resources are most prevalent, the alternative Is low-cost, strip-mined
coaL Loss of percentage depletion and the right to deduct intangible drilling and
development costs for geothermal energy would mean that the major portion of
the geothermal resources would be non-competitive with coal and other alterna-
tive sources of energy which have the benefit of more favorable tax treatment.
As a result, the elation's geothermal resources would remain largely undeveloped.

DEPLETION OF GEOTHERMAL RESOURCES

It has been scientifically established that geothermal resources do deplete, and
this conclusion has been accepted not only by scientific writers but by the courts
on the basis of evidence presented. In the case of Reieh et al. v. Commissioner of
Internal Revenue, 454 F. 2d 1157 (9 Cir. 1972), affirming 52 T.C. 700 (1969), the
first question considered by the United States Court of Appeals for the 9th Circuit
was stated by the Court as follows: "(1) Are the taxpayers' reserves of geo-
thermal steam an exhaustible natural resource?"

The Court affirmed the decision of the Tax Court that geothermal steam In the
Geysers area was depletable. A copy of the decision is attached. In pertinent part
the Court stated:

"The principal factual dispute between the parties before the Tax Court con-
cerned the nature and exhaustibility of the steam reserves at The Geysers. After
reviewing extensive documentary evidence and hearing expert testimony from
geologists and engineers, the Tax Court made these findings of fact:

"Geothermal steam Is a gas. The geothermal steam at The Geysers is contained
within a closed reservoir In a finite amount with nq significant liquid Influx to or
boiling within its confines. The geothermal steam at The Geysers is an exhaustible
natural resource which has depleted and is continuing to deplete.

"Our review of the record convinces us that ample evidence supports this factual
conclusion."

The reasons why geothermal energy Is depletable may be summarized briefly.
Depletion in Geothermal Reservoir8.-Geothermal energy, unlike solar energy,

is a finite resource. It takes geological time periods of several hundred thousand
years for a geothermal field to mature or for the magma to heat the surrounding
rock and fluids by conduction, but it takes only 50-100 years to extract its useful
energy. In another 100,000 years. or so, a depleted geothermal field may be ready
again for explol ation. None of the major geothermal fields known so far have been
abandoned but these 'reservoirs do show partial depletion and depending upon
their age this is significant.

Heat Depletion.-Rock is a poor conductor; It Is a good insulator. IR a mature
geothermal field, like the Geysers, the heat being transferred from the magma is
roughly the same as the heat being lost at the surface due to conduction, and is
about 64 million BTU per hour.

In the Geysers, the current production Is about 9 million pounds per hour of
steam. This corresponds to a heat extraction rate of 11,000 million BTU per
,hour. Thug, the heat extraction Is about 170 times the heat recharge. In other
words,_the heat extracted in one year is equivalent to the heat released by the



239

magma in 170 years. The number is expected to increase as the installed capacity
at the Geysers increases to four times the present amount.

Mass Depletion.-In the foregoing, we limited our discussion to the depletion
of heat energy' Water is the medium through which heat is extracted and all
indications are that water also depletes. The rate of water depletion will de-
pend on the location of a geothermal reservoir in relation to the surface topog-
raphy and the subsurface hydrology. The cold outside water may move into
the hot water aquifer as soon as hot water is withdrawn, or it may not move
at all. If the same amount comes in as goes out, pressure in the reservoir would
not decline, but that is not in line with the experience.

Major geothermal reservoirs have shown a decline in pressure with time,
indicating water depletion. Ramey I studied the shallow zone of the Geysers
and plotted pressures against cumulative production clearly showing a decline
in pressure. Ramey and Whiting' carried out a similar study on the Wairakel,
New Zealand field (Figure 3) indicating depletion. Celati, et al, discuss pressure
decline In Larderello, Italy.

Since it is established that geothermal resources are exhaustible, it is the job
of the scientists to Insure that a particular geothermal resource will last as long
as the project life of the particular generating facility using the energy product.
This is of critical importance.

Since steam cannot be transported the generating plant must be built at the
geothermal site, and it is totally dependent upon the energy produced at that
site. Therefore, the economics of the situation requires that the geothermal
field be capable of producing enough energy to supply 100%7 of the needs of the
generating facility throughout its life. For example, if the life of the facility is
projected at 35 years, the scientists must Insure that the geothermal field will
produce sufficient energy to supply the facility for 35 years, i.e., the field must
not be exhausted before the 35 years have expired. This determines the rate
of extraction of the geothermal energy.

The experience at the Geysers field with respect to the drilling of wells to
replace depleted wells may be enlightening.

Year and number of wells drilled to replave depleted wells

Installed generating oapaoty in kilowatts
1972 (1) ---------- ---------------------------------------- 192,000
1973 (1) -------------------------------------------------- 802,000
1974 (2) -------------------------------------------------- 412,000
1975 (7) -------------------------------------------------- 467,000
,1976 (6) ----------------- --------------------------------- 502,000
1977 (to date) (6) --------- -- ----------------------------- 502, 000
: It will be nbted that replacement wells were needed In earlier years, but that

as production continues more 'wells are needed.

APPENDIX C

A BILL To amend the Internal Revenue Code of 1954 to allow a deduction with respect
to the extraction of geothermal energy

Be-it enacted by the Senate and House of Repreentattve8 of the United Stafes
of America in Oongress a#semblekd, That:

S(4) Part VI of subchapter B of chapter 1 of the internal Revenue Code of
.1954 (relating to itemized deductions for Individuals and corporations) is
amended by adding at the end thereof the following new section:

"SEC. 192. BUSINESS DEDUCTION WITH REGARD TO GEOTHERMAL ENERGY PRO.
DUCTION

"(a) IN GzNERAL.-There shall be allowed as a deduction in computing the
taxable Income of a holder of an economic interest in a geothermal energy prop-
erty an amount-equal to 22 percent of the gross income from the geothermal

" Henry J. Ramey,, Jr., : "A Reservoir Engineering Study of The Geysers Geothermal
Field, March I 19," submitted as evidence, Reich et al v. Oommi foener ol Internal
R eoenue,1900 ~ax Court of the United States, 52 T.C. No. 74, 1970.

. L .Itin and L 1. Ramsey: "Application of.Materi~l Energy Balances to Geo-thermal Sateam P'roduction," Journal *. Petroleum Technology, Vo. 21. luly 1969, p 893
it. deiati, p Squarcl, L. Tam, and 0. C. Stefani: "Anafysis of Water Levels and

Reservoir Pressure Measurements In Beothermal Wells," Proceedings, United Nations
Symposium on the Development and Use of Geothermal Resource#, San Francisco, May 20-
29, 1975, Vol. 3, p. 1598.
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energy property for the taxable year, excluding from such gross income an
amount equal to-any rents or royalties paid or incurred by the taxpayer In
respect of the property.

"(b) LrmrrATioN.-The deduction allowed under subsection (a) may not ex-
ceed 50 percent of the taxpayer's taxable Income from the geothermal energy
property for the taxable year, computed without regard to the deduction allowed
by this section.

"(C) SPECIAL RULES.--
"(1) LEAsE.-In the case of a lease, the deduction allowed under subsec-

tion (a) shall be equitably apportioned between the lessor and lessee.
"(2) LIFE TENANT AND REMAINDERMAN.-In the case of property held by

one person for life with remainder to another person, the deduction allowed
under subsection (a) shall be computed as if the Ufe tenant were the ab-
solute owner of the property and shall be allowed to the life tenant.

"(3) PROPERTY HELD IN TmusT.-In the case of property held In trust, the
deduction allowed under subsection (a) shall be apportioned between the
income beneficiaries and the trustee in accordance with the pertinent pro-
visions of the instrument creating the trust, or, in the absence of such
provisions, on the basis of the trust Income allocable to each.

"(4) PROPERTY HELD BY ESTATE.-In the case of an estate, the deduction
allowed under subsection (a) shall be apportioned between the estate and
the heirs, legatees, and dvisees on the basis of the Income of the estate
allocable to each.

"(d) DmrNrroNs.-For purposes of this section-
"(1) GEOTHERMAL ENERY.-The term 'geothermal energy' means any

means any product included in the term 'geothermal steam and associated
geothermal resources", as defined in section 2(c) of the Geothermal Steam
Act of 1970 (80 U.S.C. 1001(c)), and shall include natural methane gas
contained in, or produced in association with, any such product.

"(2) GEOTHERMAL ENERGY PROPERTY.-The term 'geothermal energy prop-
erty' means property from which the taxpayer extracts geothermal energy.

"(8) GROSS INCOME FROM THE PROPERTY.-The term 'gross Income from
the property' means the gross income from extracting geothermal energy
from the property, excluding any value in respect of transportation from
the well site.

"(4) PRoPERTY.-The term 'property' has the same definition it has under
section 614(a). For purposes of applying such section 614(a) with respect
to this section, a well producing geothermal energy shall be considered to
be a gas well.

"(e) APPLICATION WITH SUBCHAPTER 1.-No deduction shall be allowed under
section 611 with respect to production of geothermal energy.

"(f) RzsuLATxoNs.-The Secretary shall prescribe such regulations as may be
necessary to carry out the provisions of this section.".

(b) CLERICAL AMENDMEnT.-The table of parts for such part VI is amended
by adding at the end thereof the following new item:
"Szc. 192. Business deduction with regard to geothermal energy production.".

(c) TECHNICAL AND CONFORMING AMENDMENTS.-
(1) Section 57a) (8) (relating to items of tax preference) is amended by

inserting Immediately after "section 611" the following: "or the business
deduction for geothermal energy production allowable under section 192".

(2 Section 62(6) (relating to definition of adjusted gross income) is
amended by striking out "and the deduction allowed by section 611." and
inserting in lieu thereof a comma and "the deduction allowed by section
192, and the deduction allowed by section 611."

(3) Section 263(c) (relating to deduction for intangible drilling and
development costs in the case of oil and gas wells) is amended-

(A) by adding at the end thereof the following new sentence: "Such
regulations shall also grant the option to deduct as expenses Intangible
drilling and development costs in the case of wells drilled for geothermal
steam and associated geothermal resources, as defined in section 2(c) of
the Geothermal Steam Act of 1970 (30 U.S.C. 1001(c)), to the same
extent and in the same manner as such expenses are deductible in the
case of oil and gas wells.", and

(B) by amending the caption of such section to read as follows:
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"0 INTANGIBLE DRILLING AND DEVELOPMENT COSTS IN THE CASE OF OIL AND GAS
WELLS AND GEOTHERMAL ENERGY WELLS.".

(4) Section 613A(b) (1) (relating to limitations on percentage depletion
in case of oil and gas wells) in amended-

(A) by inserting immediately after the comma in subpargraph (A)
the following: "and",

(B) by striking out "and" in Subparagraph (B), and
(0) by striking out subparagraph (C).

(5) The last sentence of section 617(a) (1) (relating to deduction and
recapture of certain mining exploration expenditures) is amended to read
as follows: "In no case shall this subsection apply with respect to amounts
paid or incurred for the purpose of ascertaining the existence, location, ex-
tent, or quality of any deposit of oil or gas (other than geothermal energy)
or of any mineral with respect to which a deduction is not allowable under
section 613 or section 192.".

(d) ErFEcTIvE DATE.-The amendments made by this section shall apply for
taxable years beginning after December 31, 1976.

GuLF UNIVERSITIES RESEARCH CONSORTIUM,
Housto, Tex., June 10, 1977.

Hon. Russ=u B. LONG,
Ohirman, Senate Committee on Finance,
Washington, D.C.
(Attention of Mr. Michael Rowny).

DEAR SENATOR LoNo: The Hearings of the Senate Committee on Finance
scheduled for June 20-21, 1977, are of particular Importance to the nation and,
especially, to the Gulf Coast region. We are concerned that a great deal of opti-
mistic and misleading testimony has been presented to the Congress about energy
resources and supplies which are "alternatives for oil and gas." Also, we are con-
cerned that the present plans of the Administration place too much emphasis
and confidence in the effectiveness of conservation rather than on maintaining
an adequate energy supply to support the national economy and security.

We believe it is evident that much of this enthusiasm for alternative energy
sources, and the corresponding lack of support for accelerated domestic oil and
gas exploration and production, stems from "environmental concerns" regarding
both onshore and offshore oil and gas drilling and production which are based
on conjecture or self interest rather than on fact and scientific evidence. There-
fore, it is requested that the enclosed Testimony be Included In the Record of
these Hearings in order that-

The Committee be apprised of the real situation as regards the nation's
dependence on oil and gas for at least the next 15 years;

The severe economic consequences of time delays in pursuing an acceler-
ated program of domestic oil and gas development, particularly In Outer
Continental Shelf areas; and

The kind of program the U.S. ERDA must undertake quickly if accept- -

able time delays are to be avoided AND reasonable Federal policy based on
real data and facts is to be generated.

I am sure you realize that the consequences to the nation will be more severe
in Louisiana and Texas than in other parts of the nation. Therefore, we urge
that the Information presented herein (which results from this Consortium's con-
tinuing research over some seven years in coastal/continental shelf environmen-
tal sciences and some four years of continuing R&D for the AEC,' Bureau of
Mines, National Science Foundation, Energy Research and Development Admin-
istration, and Federal Energy Agency relating to oil and gas recovery) be con-
sidered in Committee actions relative to the national energy program.

Sincerely your
JAMES M. SHARP,

President.
Enclosure.
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STATEMENT OF DR. JAMES M. SHARP, PRESIDENT, GULF UNIVsBITIEs RESEARCH
CONSORTIUM

My purpose in presenting this Testimony is to strongly recommend a Federal
program designed to accelerate the development of continental shelf oil and gas
resources. This recommendation is based on the very high level of national de-
pendence on oil and gas as primary energy sources until about 1995. There is no
viable substitute for crude oil during that time. The only alternative for natural
gas is the direct combustion of coal-which will require a great deal of capital
and time, and which faces severe environmental constraints. The U.S. Energy
Research and Development Administration has declared that oil, gas, and coal
are our only means for maintaining maximum domestic energy supply in the
next 15 to 20 years-which is the time needed to develop longer range energy al-
ternatives, to reduce them to commercial practice, and to expand their applica-
tion to supply significant percentages of the national energy demand.

There are orly two approaches to increasing domestic oil and gas supplies and
reserves. The first is the development of processes for increasing the production
rates and ultimate recovery from known domestic reservoirs-that is, by the
successful development of Enhanced Oil and Gas Recovery processes. These pro-
grams are under way. However, current levels of effort directed to this objective
are not sufficient to realize the potential, particularly during the critical 1977-
1995 period. The second approach is the discovery and development of new oil
and gas.

Of these alternatives, informed sources agree that the development of new oil
and gas resources in Outer Continental Shelf areas offers the most potential for
(1) the fastest energy supply, (2) the largest energy supply, (3) the most eco-
nomical energy to develop, and (4) the energy supply which offers the greatest
economic and trade benefits. In addition to this exceptional potential, new OCS
oil and gas imposes less environmental and social Impact than any of the non-
oil and gas alternatives.

Only oil and gas can power existing systems. They do not need the very large
capital investment and time required to change processing, transportation, dis-
tribution, and utilization systems. This Is true whether the end use is residen-
tial, industrial, municipal, or defense. This is not true of other alternatives, In-
cluding the direct combustion of coal.

The most effective stimulation of 008 oil and gas development would be to
establish 11) a favorable political climate, (2) a stable and realistic economic
policy, and (3) a reliable and reasonable OCS lease sale schedule. However, my
recommendation Is NOT directed to these basically non-technical actions that
might be considered. Rather, my recommendation Is that the U.S. Energy
Research and Development Administration-in close cooperation with the -De-
partment of the Interior, the National Oceanic and Atmospheric Administration,
and other cognizant agencies-rapidly initiate what has been called, unfortu-
nately, an 008 Technology Reseerch Program. I say this Is unfortunate because
it implies the wroeg concept to most people. Generally, this Implies Federal design
and construction of offshore platforms, pipelines, seafloor completions and pump-
ing stations, offshore processing plants, and the like, I am specifically NOT rec-
ommending such 4 program. Anyone who has taken a thorough look at the exhib-
Its at the Offshore Technology Conference must conclude that industry does NOT
need Federal help in designing and operating such equipment. 4

What industry DOES NEED is the information it requires to APPLY the
design, construction, and operating technology it has developed in the most cost-
effective and predictable manner. What It does need in sufficient basic Informa-
tion on the environmental processes and the resulting forces and operating
conditions with which it must contend in making this apllcation. What it does
need is basic technology concerning structural concepts and dynamics, founda-
tion engineering properties and stability determinations, and the performance of
materials under the new environmental and operating conditions that It will face;
this is the kind of basic technology upon which any established engineering and
operating practice must feed if it is to improve and remain competitive. What
industry does need are viable and practical alternatives for maintaining reliable
communications and reliable and accurate navigation--at greater distances off-
shore-in environments which are highly variable and tnpredictable--and under
physical and regulatory constraints which impose less than optimum conditions
for reliability and accuracy. Industry needs, probably most of all, a sound basis
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and a mechanism which makes it possible to work Jointly and effectively with
government to resolve or correct environmental, economic, social, and jurisdic-
tional Issues which severely penalize development time scales. Finally, it needs
an effective means for technical liaison with government wherein as-yet-unde-
fined requirements for completely new and innovative technology can be identi-
fied, and appropriate industrial, Federal, or joint initiatives are taken to avoid
technological shortfalls which would penalize development time scales or which
would jeopardize safety, reliability, or economics. It seems clear that government
shares these needs with industry if It is to plan and manage national energy pro.
grams on an informed basis.

Meeting these diverse needs of Industry and government by way of a Federal
program strongly implies the need to overcome prior deficiencies as identified,
for example, by the Office of Technology Assessment in its recent report on "The
Coastal Effects of Offshore Energy Development." That is, means must be estab-
lished which permit the ready and understandable use of the voluminous data
that available by those who are responsible for policy, management, and engineer-
Ing decisions.

It is quite clear that this type of program cannot be conducted by industry
alone on a time scale that would maximize domestic oil and gas production in
the next 15 to 20 years. Certain of these research tasks cannot be accomplished
by industry alone on any time scale. They require Federal participation in
developing the information required, and in the informed use of that Informa-
tion for rational decision-making. To a very large degree, the technical informa-
tion required depends on Federal programs which already exist, such as the
BLM Continental Shelf Environmental Baselines program. There are many such
programs which could, and should, produce valuable basic data if these data
are collected and merged, evaluated, and reduced to directly useful engineering,
operating, and management data and information.

This recommendation is far from being a new one. This same basic program
has been defined as being both an appropriate and an essential Federal role for
more than a decade. Well-informed national level groups, composed of govern-
ment, industry, and academic members, have repeatedly recommended this
program and have emphasized its importance. The Ocean Science and Technology
Advisory Committee of the National Security Industrial Association, the Sea-
floor Engineering Committee of the National Research Council, and the Oil and
Gas Panel of the Conference on the Commercial Development of the Oceans are
but three such groups that have made essentially this same recommendation.
None of these groups has questioned the validity and appropriateness of this
Federal role in accelerating OCS development by this means--provided the pro-
gram is conducted with effective Joint Federal/industry planning, Is directed
by a non-regulatory agency, and effective means for data and Information sum-
marization, display, and dissemination Is implemented within the program.

Without this program, OCS oil and gas development will certainly be delayed.
Also, one can expect that with delay there will be penalties in cost as well as
the commensurate shortfall In domestic energy supply. And, a consequence of
serious magnitude is that the size and producibility of these important resources
will not be known in the interim, thus denying our national energy planners
basic management information of major Importance.

There Is no time to waste In initiating this program. A great deal of work is4 required to access and evaluate existing base data, to determine environmental
data requirements which would permit sound engineering and operational
design, and to evaluate the technical and socioeconomic approaches to resolving
issues which work to produce time delays. This analysis, feasibility determina-
tion, and scientific, engineering, management, and socioeconomic design of the
program-which must precede major experimental effort-and which must he
carried out jointly by government and industry-is, in itself, time-consuming.
This preliminary technical effort should begin Immediately.

I believe It is Important to emphasize that the usefulness of the program that
is recommended is not at all limited to the development of offshore oil and gas.
It applies to all continental shelf activities and, also, to many deep ocean activ-
ities. Some of these are directed to improving the nation's energy supply situa-
tion. Additionally, many of the elements of the program are applicable to non-
marine activities as well. In fact, the program that I. recommended is probably
justified independently of 008 oil and gas development with, of course, some
changes in priorities and In time scale.
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STATEMENT OF JOSEPH R. RENSCH, PRESIDENT, PACIFIC LIGHTING CORPORATION

My name is Joseph R. Rensch. I am President of Pacific Lighting Corporation,
the parent company of Southern California Gas Company-the nation's largest
natural gas distribution utility. Southern California Gas Company supplies gas
to 12 million people in southern California-an area with limited readily avail-
able alternatives to its long time dependence on the use of natural gas as its
primary energy source for nontransportation fuel. We in southern California
are acutely aware that the nation is facing an ever worsening shortage of
natural gas. Our supplies from traditional sources have been dropping precipi-
tously since 1970 and since 1972 our interstate supply has declined nearly 30
percent. Without additional sources of supply by the early 1980's, we will be
forced to turn off our small commercial and industrial customers who are
currently unable to switch to alternate fuels.

The National Energy Plan (NEP) proposes to lessen the impact of supply
shortage through an ambitious program of conservation. The plan outlines taxing
and pricing provisions to discourage waste in order to reduce the annual growth
of total energy demand to below 2 percent. It is hoped such a program will
reduce dependence on energy imports while renewable energy sources are being
developed. Certainly we recognize that conservation is vital to any national
energy policy, but the NEP does not establish a balance between conservation
and the production necessary to our nation's economic well-being. Greater
emphasis must be given to production of energy from conventional sources
using present technology until renewable resources can be developed. And
renewable energy will not be available as prime supply until sometime after
the turn of the century.

Technology exists now to proceed with the development of an urgently needed
alternative fuels program and the production of substitute natural gas (SNG)
should be an essential element in that program. It would use coal, our nation's
most abundant fossil fuel in an environmentally sound way; it would be com-
petitive with electricity and other future domestic energy supplies; it would be
a source of supply for those homeowners and businesses who do not have the
capability to use other fuels.

Conservation, while extremely necessary, cannot do the job alone without
imposing severe social and economic change. The impact of declining supplies
is too great. The Southern California Gas Company has pioneered in actively
promoting conservation and energy saving devices to better use our energy
resources but our present conservation program will only reduce gas require-
ments for residences and small businesses approximately 8 percent by 1980 and
possibly 13 percent by 1985. With the hardships and unemployment this supply
situation portends, we have made the decision to move ahead in developing new
domestic and foreign sources of energy. One such important new domestic
source is high Btu coal gasification.

An affiliate of Southern California Gas Company and a subsidiary of Texas
Eastern Transmission Corporation have formed a joint venture-WESCO--to
plan, build and operate a high Btu coal gasification plant in northwest New
Mexico. The WESCO project will be located on the Navajo Indian Reservation
adjacent to a coal and water supply and near the existing Transwestern natural
gas transmission line to southern California. This pipeline is not now being
utilized to capacity, thus it can easily accommodate the 250 Mcf per day of high
Btu synthetic gas that would be produced by the WESCO plant. The tremendous
investment costs of a new energy transportation system will not be required to
move the product SNG to the market area.

The WESCO project has been found by the FPO to be in the public interest,
the final EIS has been filed with the CEQ, and a 25 year supply of coal and water
resources have already been contractually committed to the project. In New
Mexico, both the Environmental Improvement Agency and the Surfacemining
Commission have issued the permits necessary to build and operate the coal
gasification facility and to open and operate the supporting surface mine. A mu-
tually acceptable business site lease from the Navajo Nation is near completion.

The California Public Utilities Commission, the California Energy Resources
Conservation and Development Commission, and the California Air Resources
Board, the three principal agencies in the State of California concerned with
energy matters, have all endorsed the present need for the coal gasification project
as valid.

Under the ERDA rehedule for the demonstration and proving of second genera-
tion technology, commercial size plants are not expected to be a reality until the
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early 1990's. In light of our declining natural gas supply situation, the time re-
quired for this research and development underscores the importance of pro-
ceeding with coal gasification plants using the proven first generation technology.
We must move forward now to demonstrate the technical and commercial com-
patibility of the various processes that make up a high Btu coal gasification
plant. We need to improve and optimize the existing processes, and develop
markets for the many by-products. Here alone, the by-products may constitute
the feedstocks for a whole new chemical and process industry.

A commercial plant built now will, in effect, demonstrate the viability of
present and future high Btu technology in relation to the potentials of solar, geo-
thermal, and other new energy sources. Additionally, it will demonstrate the
social, economic and environmental attractions of a full size operation.

WESCO's engineering, planning and design are sufficiently advanced to permit
actual construction of such a commercial facility to begin in 1978, with a sched-
uled completion in early 1983, providing present financial obstacles can be over-
come. Delays cause not only higher costs, as inflation takes its toll, but also a
worsening gas supply situation. In view of the critical need for additional sup-
plies of gas, it would be prudent to move-ahead now with a proven technology In
commercial or demonstration plant applications, so as to bring to market high

*Btu synthetic gas from coal as quickly as possible.
Since known reserves of coal are sufficient to fuel this nation for several

hundred years coal gasification could contribute significantly to our energy sup-
ply. Failure to construct such a coal gasification plant of the size being proposed,
is analogous to withholding 2.8 tcf of natural gas off the market.

The gasification technology that WESCO has chosen to use is that of the
Lurgi process, which has long been commercially proven in the production of
a medium Btu gas. This process would be combined with a metbanation step
already proven In a pilot plant in Westfield, Scotland, to raise the SNG Btu
level to that of pipeline quality gas. It is most Important that the synthetic gaa
be such that it can be commingled and used interchangeably with the existing
supplies of natural gas now moving in gas transmission and distribution net-
works throughout the country.

The advantages of high Btu coal gasification are many. It will provide a
continued gas supply to priority demands, i.e., homes and small businesses
already equipped with natural gas burning appliances. The thermal efficiency
of the high Btu coal gasification process, using present technology, is in the
range of 65 to 70 percent. The overall energy use efficiency-from the mine to
and including the ultimate use at the consumer's appliance--is approximately
40 percent, which is one and a quarter times the overall efficiency obtained
by converting coal to electricity in a conventional power plant. This advantage
represents cost savings to the consumer.

Gasifying coal is also environmentally attractive. Only about 15 percent of the
WESCO coal is actually burned In boilers to produce steam for the gasification
process. The remaining 85 percent Is reacted chemically In enclosed vessels,
thereby producing very limited emissions of pollutants. Synthetic high Btu gas
burns as cleanly as does natural gas.

Over the years, the natural gas consumer has had an economic advantage
over consumers using other energy forms to meet heat energy needs. This
advantage is expected to continue as synthetic gas from cool is introduced,
particularly in those areas of the country where the only alternative energy
for residential, commercial, and small industrial customers Is electricity. A coal
fired electric generating plant, together with necessary transmission and distri-
bution facilities, requires from two to six times the investment required for
a coal gasification plant delivering an equivalent energy output. The residential
customer will have to pay at least twice as much for electrical energy produced
by coal fired steam electric generation as he would for gas energy produced by
coal gasification. This cost differential Is due to the lower thermal efficiency
of electric generating plants, more expensive transmission and distribution facili-
ties, and the high cost of meeting electric peak demands.

In California-and this is according to a published analysis made by the
California Public Utilities Commission staff-the 1976 cost of energy delivered
to the point of use from new nuclear or coal-fired electric generating facilities
was over $12 per million Btu. By comparison, the cost of gas from the WESCO
coal gasification project, using existing pipeline facilities for delivery to the
point of use, was figured at less than $3 per million Btu's. That cost has escalated
to $3.60 in terms of January 1977 dollars. Costs related to coal-fired electric
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generation has experienced similar escalation. Even assuming the worst In
terms of further delays and cost escalation, the cost of energy resulting from
coal gasification should continue to have a substantial cost advantage, by com-
parison with the electric alternative, for the southern California gas consumers.

The principal remaining obstruction to proceeding with the WESCO project
is the inability of the project sponsors to obtain financing without federal loan
guarantee assistance. These highly capital ntensive projects add a new dimension
for most regulated natural gas companies.

The gas Industry's current heavy financing requirements relate not only to
coal gasification, but also to expensive liquefied natural gas projects and pipelines
that traverse Arctic terrain with conditions never before confronted. It is a giant
step from where the industry is now to where it must go--to a vastly higher
investment capital plateau. It Is apparent that this giant step Is going to require
federal incentives for coal gasification.

When one looks at the enormous capital requirements of each new capital
intensive coal gasification project, in relation to the size of the sponsoring natural
gas companies, it is understandable that lenders are unwilling to rely on such
companies to provide the credit assurances they demand. Yet, these companies
provide the only sponsors for such vitally needed projects. Even though they
might desire to do so, the project sponsors simply do not have the resources to
finance such projects exclusively on their own credit. They must also maintain
their ability to finance and keep their existing facilities operable so as to serve
the consuming public.

Until a plant of commercial size and capability Is proven In the United States,
lenders will continue to require assurance of repayment in the unlikely event
of completion failure or premature abandonment. They are concerned about
possible governmental interference or regulatory action that could delay con-
struction, interrupt production or impair the flow of revenues required to pay
their interest and principal when due. They are also apprehensive about pro-
tections against new mining laws that could cut off the coal supply, against new
environmental laws that could complicate or impair operation of the plant, and
so forth. Here Is where government assurances become very necessary. Delays
resulting from such developments during construction -could result in serious
cost overruns.

It is a matter of providing the minimum level of Incentive that this vital
energy Industry requires as it moves from one capital plateau to a much higher
one--one which will allow financing through the private sector. There are few
matters confronting our nation today that have any greater significance than
the subject of energy and supplying the needs of our citizens for premium energy
In the most economic manner.

The national Energy Plan note that although coal comprises 90 percent of
the fossil fuel reserves within the United States, the United States meets only
18 percent of its energy needs from coal. The NEP calls for an increase In coal
production from 600 million to more than I billion tons per year by 1985. There
are areas within the United States such as southern California however, that
cannot utilize coal through direct combustion and If this Increase in coal con-
sumption Is to be realized and benefit all customers, particularly those In large
metropolitan areas, an aggressive program must be Initiated which will allow
development of alternative fuels to go forward.

The ERDA Authorization Bills for FY 1978 in the Senate and the House con-
tan -a provision that will allow the Energy Research and Development Admin-
istration to use loan guarantees as a means to develop nonnuclear energy forms.
Le., synthetic gas. This bill Is necessary if projects such as the WESCO high
Btu coal gasification plant are to be constructed. The bill has been passed in
the Senate as 8. 1840 and will soon be on the floor of the House as H.R. 6796.
Passage of this legislation could allow ERDA to move forward with a program
which would include sufficient plants and production capacity to prove the viability
of this new industry to the financial community. This will permit supplies of high
Btu substitute natural gas to be brought to the marketplace within the next five
years. As the NEP evolves, Congress should provide all of the tools that wise
counsel allows so that It may include the best possible balance of production
and conservation.

0


