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Today, my portion of this program is to cover the
transportation and transmission of energy. I estimate
that the transportation portion represents one-guartcr to
one-half the cost of emergy, Today energy in the U.8.
costs a little under 10% of the GNP for the nation, conse-~
guently, the transportation of erergy costs 2.5 to 5% of
the GNP, the other costs being production, conversion
and distribution. By 1980, I believe we will face an in-
creasc to between 15% and 20% of GNP,

It is my intention to break the total cnergy system
down, access the traditional parts of the system, point
out possible rew parts and hopefully leave you with & num-
ber of possible selutions and possibly some thoughts on
a “natiopal cnergy production, iransportation and conver-
sion policy.” I do not have the solution to the energy
problem, only 2 way of looking at it.

¥xhibit 1 shows the epergy system as we preseutly
know it. This fits all systems and is very general. The
transportation and conversion block can he switched, de-
pending on individual economics, Converslon is made to
accommodate the transportation ol energy. Qther speak-
ers today are addressing the conversion of energy to
more trapsportable modes or more usable form, and |
will not address that. Tt is my Letention to stay close to
the transportation area, but 1 will also discuss the other

blocks in Fxhibit 1, namely sourge, form and market.

The assessment of these traditional vs. new blocks
will evaluate changes in the past and determine if these
were evolutionary or revolutiopary. Looking at these in
historical perspective will surely help in understanding
the present energy situation and provide z way of looking
at the problem. By evolutionary, I mean it developed
maturally, and by revolutionary, I mean there was some-—
what of a radical change. You may not evalate these
developments exacily the same as [ have, We will be go-
ing over each block in the exhibit and the transportation
portion. '

Exhibit 2 lists the traditional sourees of energy
consumed in the U.S, They are in the order they reached
prominence as a national supply. Coaland hydroelectri-
city were carry-overs from the old country. Liquid petro-
leum production was started with Drakes oil well and was
somewhat of a revolutionary development,

Natural gas became prominent with the discoveries
of huge deposits in Western Kansas, the panhandle of
Texae and Oklahoma. Tt was not in great need at the time,
but 1 classify it revolutionary because it took over other
market shares. The Natural Gas Act of 1938 helped iz
the revolutiopary change.
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/ EXHIBIT 2 \

TRADITIONAL SOUREES
1. Coat

+2. Hydrostectric
3. Liguid Pafroleum

4, Natoral Gas

k . 5. F-lsslon . /

Fission is a byproduct of war research and develop-
ment and iz surely considered revolutionary and gaining
pruominence, The Atomic Energy Act of 1954 was what
the Icgislature needed to promote the infant source.

Exhibit 3 is what 1 listed as new sources. First,
olfshore petrolsum has developed within the last 10 years.
I consider these evolutionary developments as an exten=
sion of on-land production, Fstablishment of ownership
of subsen mineral rights certainly aided in this. Cer-
tainly the technical development of offshore drilling equip-
ment had to help develop this source,

My classification of foreign petroleum would put it
in the evolutionary development categery. There is no
elear legislation for assistance presently in effect.

8olar, geothermal, oil shale and tar sands, and
fugsion are not given a ranking because I don't Know
which will become prominent first. Fach has 2 potential
several magnitudes larger than traditional sources, other
than coal. However, each is only receiving small as-
sistance in research and development dollars apd legisle-
tion,

Exhibit 4 ie the traditiomal form for distribution
and consumption, If the cost were comparable, I would
judge the desirahility te rank as follows: 1. eleciric AC,
2.gas, 3. liquid, and 4. solids.

Exhibit 5 lists new proposals for forms. These
are modifications of the ¢ld forms but are being proposed
to allow microeconomics to work., Generally, this is for
the benefit of transportation.

T xhibit § lists the traditionz] markets, which arc
probably the most stable of all the parts of the energy
system. However, if new forms are used for transporta-
tion, then some of these markets could adjust to accom-
moadate them. Some markets are changing, such as
electricity for space heating and gaseous fuels for trans-
portation.

Exhibit 7 shows traditional transportation modes:
trucks, waterways and railroads were already in exis-
tence and il was ap evolutionary step to utilize them for
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TRADITIONAL TRANSPORTATION WODES
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the tranasport of energy.

Pipelines were evolutionary with liguid petroleum
transportation but ! consider theam ravolutionary to guase-
ous fuels, becausge of the development of high tensile
aieel and the arc welder,

Flectric transmission of energy is very expensive
and is primarily an anawer to dependability and moving
load peaks across time zones. I consider this evolution-

ary.

¥xhibit 8 lists new proposals for the transportation
of energy. Slurry pipelines now carry 1/2% of our coal.
I consider this new but holds a very great poiential and
eould be revolutionary.

There ir a proposal to bring petroleum out of the
Arctic via air, which is certainly revolutionary, 1t has
some advantages, however, as it allows start-up on &
small investment, Underpround electric transmission
is a modification of present means, D,C, electric trans-
missions might be evolutionary. Cryogenic trangporta-
tion of gas is revelutionary as it is in a completely dif-
ferent state. It reduces the volume by a factor of 10
from the normal high pressure lines, Super tankers are
evolutionary from present tankers.

Fxhibits 9 and 10 are traneportation costs and illus-
trate the cost of various transportation modes,

These arc oxtractions from the lterature and are
not meant to be exact, only representativé, The new are
not significantly lower, which we would hope for.

When a national energy polley is developed, trans-
nortation cost will be one of the major deciding factors.

Considering the cleven ssurces mentioned, the ten
forms, the five markets and the 10 transportation modes,
each of you can vispulize your own individual way of
golving the energy problem. But before you select your
source of energy, your form, and your market, [ want
you to add a number of limitations ahd consideratiopa.
These include (Fxhibit 11}; EPA, OSHA, naticnal securi-
ty, land use, regulation of price, DOT, mine safety, bal-
ance of paymente and financing,

In summary, lor which | have built my casc, I am
going to mention two examples of how a national policy on
epergy evelved in the past, Some may not believe the
U.S, has had ap energy policy. These two examples may
fllustrate that we have had an energy policy.

The care of natural gas which I eonsider very suc-
ceasful,

1, The socurce was unigue as if wouid self-
produce in most cazes, alse, it was a
sizeable quantity.

2. Tlegislation was enacted by the Natural
Gas Act of 1938 which allowed the industry.
markets and favorable growth opportunity.

3. Technalopy was developed, at the right
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time, in the form of high tensile steel
for large diameter pipe and arc welding,
Convarsion technology was not needed
as the fuel was In 2 superior form.

It was a non-polluting fuel and was easily
acceptable and substitutable, consequently,
it captured 33% of the market within 40
yeurs, It was marketed at a2 very com-
petitive price.

- The case of nuclear energy, which I consider not

ag syecessful. .
1. The source was unigue as it would almost
gelf-produce (if you consider the breeder).

Legislation was enacted (Atomic Energy
Act of 1954} which not only allowed this

industry to grow, but it even did its re-
gearch and promotion.

war technology was transferred {o in-
dustrial bhut not quite as successful as
proponents hoped.

Nuclear electricty is now only reaching
economic justification for limited ap-
plications, consequently, after 18 years,
it only supplies 1/2% of the market.

In conclusion, I believe that an energy which can
meet the following criteria will play a major role in the
national energy crisis. This is how 1 look at the National
Frnergy Crisis, We are in need of a new energy source
that can supply 20 to 30 quadrillion BTU by 1985, Fxhibit
12 is an outline of what I'm looking for as a solution.

1. A source of energy that has significani
size and is producibie (any of the & new
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saurces meets this).

Legislation that promeotes and does not
hinder. {Fveryone is looking for a total
energy policy that probably is tot the
answer but something like the Atomic
Energy Act or Natural Gas Act).

3. Technology that 1a fully developed for
transportation and conversion. (Here,
T would look at the things that were
evolutionary rather than revolutionary).

Relatively more economic than present
supplies, i.e., may be as much as 10

to 20% underpriced so that within 15
years it can account for over 25% of the
tofal supply. (Thiz will be diificult be-
cause no one knows where other energies
will eventually lavel).

Maybe I got away from transportation a little, but

I feel certain that any solution will be very heavily de-
pendent on the transportation of eacrey.

/

A solution to energy crisis must
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EXHIBIT 12

be a source of significant size
have {avorable lepislation enazcted

have iechnology that is fully developed

fiave an economic ad\_rantage of 10% tny






