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mﬂmsi MEN SPEAK mere straightfor-
L wardly about the nation’s rising
energy needs than James R. Schle.
sinjer, the 42-year-olg chairman of the
Atemic Energy Commission. He briefs
the White House, lectures the Treasury
Department, scolds industry and testi-
fies before Congress on it He’s con-
ceraed with all forme and aspects of
energy — not h.ci'm:,fo::n cnergy. He
spezks openly, for Mnmmwm;onm.#ocﬂ the
possibilily  of rationirg  electrical
energy. ,

“I think we're going {o want to tlow
down the demand for electric power,
if only for good environmental rea-
sons,” Schlesinger said not long ago.

“We may have to have laws that re-

strict the way in which power can be

1f Schlesinger is noithing else, he is
candid and direct: When he took over
as ALC chairman he breught in a re-
tired Air Force colenel to study . a
brarch of the AEC for a possihle over-
haul. A month later, the colonel walked
into Schlesinger’s office with charts
end grephs Lo dress up his report.

“Let’s cut out that Pentagon ba-

lIoney,”  Schiesinger said" abruptly.
“Just give me the facts.”

-Iis knowledge of the Pentagon was
at lexst part of the reason Schlesinzer
was 2ppeinted AEC chairman by P’resi-
dent Nixon. He ha spent six yearg ap
divector of stralesic studies for the
Rand Corp. and two Yeois as assistant
dircctor of the Bucdget 'Burean in
charge of, among other things, military
spending, His friends say he was per-

-sonally responsible for culting $6 bil-
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lion from the Pentagon request in the-

first year of the Nixon administration.

“He had the hammer on the defense
guys for wmore than 2 year,” reccalls a
highranking Nixon appointce. “He

made very few friends in the DPenia-

gon.” \

There’s more to Schlesinger than
directness. He has 2 Ph.D. from Har-
vard, taught econonics for eight years
at the University of-Virginia ang wrote
2 book on foreizn ecoriomic policy that
many economists regard as a bhible.
He's regarded on Capitol Hill and in

the White House as a man who's truly

interesicd in finding the right soju-
tions to our energyv problems.

“What impresses me about Schie-
singer is that, while he's scowling at
you, he'tl still listen to you,” said a
man who served President Jobnson
and President Nixon. “He's even capa-
ble of changing his mind.”

While he's been chairman a little
less than a year, Schlesinger has madé
some dramatic changes in the AEC.
He’s certainly altereq its image, which
had been one of secrecy and resistance
to change. He's also changed its mis.
sion, making the commission more a
regulater than a promoter of nuclear
power and pushing the AEC for the
first time into rescarch on nen-nuclear
energy.

“l think the strength of the AEC
lies in technology,” ne said in explain-
ing the move into battery and geo-

thermal encrgy rescarch. “We must .

have a balanced technology if we're
to et the most out of our energy re-
sources.” : n
To the chagrin of many in private
industry; Schlesinger has also turned

out to be comething of an environmen-

talist. lie listens to ecologists’ com-

B3
plaints about nuclear plant sites and
worries actively about what he con-
siders nuclear power’s most serious °
MBUmon.o: the environment.

“Thermal pollution of our streams
and rivers by a power plani’s heated
discharge is the most complicated of
all our questions,” he said once. “Heat-
ing things up doesn’t have to be bad,
but it can be bad for small bodies of
water, for upwater streams, for shal-’
low bays. There’s no easy solution to
this question.”

One of Schlesinger’s serious hobbies
helps to explain his naturalist in-"
stincts. He's a bird watcher ang often
gets up before 5 am. to get in two
hours of watching before going to his
office. He also composes and sings po-
litical folk ballads, accompanied by his
own guitar.

The fatlier of eight children, Schle-
singer has little time for social life.
He shuns the cocktail circuit and turns
down almost all political dinner invi-
taticns. In his office—where the inter-
view excerpted helow was recorded— .
he’s seen in his shirtsleeves, his tle
askew, his shirttail out. He is almost
always seen smoking a pipe, a habit
he’s had for the last 24 years.

A man of professorial charm, Schle-
singer has no time for ceremony. Be-
fore becoming AEC  chairman, he
drove an old blue car that had a Blue
Book value of $50. Now he’s driven by
a chauffeursin a limousine, which he
openly dislikes. The limousine broke
down once and he happily walked the
half mile back to his home, got into
his beat-un car and drove his chauf-

feur and himself t{o the office. *
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i Zo The whole country talks as if the United

"e States is in the midst of an energy crisis.
The White House says it, the Congress says it
and the press says it. What do you think?

L & I would prefer fo avoid the gencral term

lue ‘“crisis.” Clearly we have a problem with
regard to fuels. We have topped out. in terms
of oil production in the lower 48 states, at
about 10 million barrels a day. Assuming
Alaska comes on, that will provide an addi-
tional 2 millied barrels a day. If you consider
prospective demands for 1930, it lies some-
where between 22 millien and 28 million bar-
rels a day. If one took the immediately pro-
spective oil prices for 1972, and we;re talking
about importing as many as 16 million barrels
a day in 1980, the cost of that would be in
excess of $13 billion a year. L

The U.S. balance of payments is in a rather
parlous condition, and it's not clear that addi-.
tional outpavment of $15 billion a year for
foreign oil is something we can support. And
that is only assuming a static situation. The
trerd in oil prices is up, and one can anticipate
they will continue upward, So that the burden
on U.S. balance of payments, unless we're able
to substitute other fucls for oil, could be on
the order of 320 billion a year,

Beyond the guestion of fucl supply, there is
a scemingly chronic problemn with respect to
electric scrvice reliability. In the near .term,
there has been concern regarding regional

shortages of electric power supply with the
resultant possibilities of brownouts and even
blackouts.

Q, Can we substitute gas and coal jor oil?

The further development of gas in siz-

Yie able amounts seems out of the question -
—at least until we have gas from coal. The
annual demand for gas could be greater than
35 trillion cubic feet by 1980, but the supply
we anticipate will be little if any in cxcess of
the 22 (rillion cubic {eet we produce tcday.
There can be some supplement {rom imported
liquefied natural gas, but it will be limited.
We have encuch coal to go for a century or
more. but utilities have tended to shift away
form coal becausz of its sulfur oxides and
other pollutants. We have not developed a way
of readily and economicfn}y getting rid of the

sulfur in coal. There is a fair amount of low-
sulfur coal in the West, but it’s fairly expen-
sive to transport. We will require an extensive
national effort either to achieve coal gasifica-
tion or otherwise to convert the coal to a form
where it can be used in abundance within en-
vironmental constraints.

ﬂ. The country wants power, bdbut it wants
\{‘ clean, cheap power. How can it go on
getting clean. cheap power in view of the fuels
crisis you've just described?

j\‘ - The trend in power costs is upward. One
Ae reason it's upward is the introduction of
environmental regulations. Another rcason is
the rising cost of fuel. As we clean up our
fuels, as we prevent noxious combustion prod-
ucts from getting into the air, or as we limit
the discharge of heat into the water, this will
cost money. Consequently, the price of power
will rise but it will be cleaner power.

Ve How much more expensive will it be?
e
4 ¢ The cost per kilowatt probably will he

~e something like 40 per cent higher in 1980
than it is today, largely reflecting the higher

.cost of censtruction, the rising cost of fuels and

environmnetal requirements. Through greater
efficiencies we hope {o limit the rate of in-

crease in power costs. How? The construction .

of a nuciear plant new requires on the order
of eizht years — in other countries, half that
time. 1f we can cut the time for construction,
we can do much tq limit the increase in the
cost of power. -
m‘;a What happened to put this country in the
Y@ fix i’s in today with regard to energy?

1/‘ e« The driving force behind the problem
Ae has been the enormous increase in en-
ergy demund, so that we have outstripped our
own oil production at the same time that en-
vironmental considerations put limits on the
strip mining of coal and the burning of coal. It
all reflects the higher aspirations of America
and it has all come together at the same time,

"o Do you think there was a lack of foresight

®in government and indusiry os far as
anticipating the demand for power, anticipating
tire environniental revolution and even in antici-
pating what could have been done in technology
to offsct the problems we have today?

A o There is somcething in that, though, it's

Lo very dificult . to anticipate a relatively
sudden deve}_opme_nt like the thrust toward
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nigher environmental standards. There have
been new findings with regard to the physical
and health impact of combustion products that
have, I think, reinforced the esthetic or
quality-of-life aspect of the environmental
movement. :

Most of the technology you've referred to
has primarily been the responsibility of indus-
try. The one exception was nuclear energy.
As a result of the government monopoly in

" nuclear energy, the total energy research and
-development budget for civii application
tended to besfunded in a lopsided manner:
most of the money into nuclear, rclatively lit-
tle into other energy sources. We can sce this
in retrospect.

One of the things you huVC to keep in mind
is that the ulility industry is a regulated in-
dustry, and even though it receives impressive
revenues, nearly $25 billion a year, it has
rarcly put significant money directly into re-
search and development. This is partly be-
cause it's a regulated industry, partly because
it's fragmented and partly because of reasons
of its own historical perspectives and its role
relative to the manufacturers. The utility in-
dustry should have been a major source of
funding for technology development but it has
not been. However, we now see clear signs of
change, :

Ch‘. Congress has criticized the executive

seetiering  eviergy  policy
as wary s 61 federai aoencies,
sts that of the United States hus an
energr; pnlzcu it isn't @ coherent one. What is
your feeling? Does the couniry have what you
would call a coherent energy policy?

2 ¢ hrenech  for

1.‘,.% Jicul

o We need a far more coherent cnergy poli-
=@ oy than we have at present. President Nix-
on's proposal for a Department of Natural Re-
sources would help solve these problems, but I
believe we should have review of our fuel poli-
cies in one place. At present, the Interior Depart-
ment has responsibility for coal and oil, the AEC
has responsibility for uranium, the Federal Pow-
er Commission licenses hydropower facilities
and regulates the price of gas. I belicve all these
fuel policies should be under one roof, so there
can be a more consistent treatment of fuels. As
a member of the executive branch, I would say
that onc of the problems there is not only the
fragmentation of responsibilities within the
Exccutiae but the fragmentation of assignments
on Capitol Hill. In some scnse, that may be a
more difficult problem to deal with than re-
organization within the executive.

Q One aspect of our energy dilemma is the
e environmental movement, a movement
that has forced considerable change on energy
policy. What kind of impact do you think this

movement has had — mostlﬁ posiiive or largely:

negative?

A » In some respects it has aggravated the
¢ dilemma because environmental regula-
tions limit the use of fuels and technologies,
but I think that in the large it has focused at-
tention on the energy problem and in the long
run that focusing of attention may be more
valuable than the short-run impediments. Is it
necessary for total energy demand to grow at
a rate of 4-5 per cent a year? This is the funda-
mental issue that the environmental movement
has raised, and it is a good issue. Of course, it

‘can be said that a fair number of environmental-

ists have been rather contentious, but this
should not distract attention from the move-
ment’s fundamental contribution, which is to
focus on what we can do about ever-growing
energy use.

% g [How much good or ill effect has the envi-
4 e ronmental movement had on the atomic
energy program in the United States?

,& Well, a minority in the environmental

e movement just do not like nuclear
encrgy. The primary reason may be a fear
of the unknown -~ neophebia, But all in oIl
the environmental movement has made a ma-
jor coniribution to nuclear energy. The reason
is quite cicar —- the chief advantaze of nuclcar

energy from an environmental standpoint is -

that there are no combustion products and
therefore essentially no air pollution. There
has been a push in the direction of nuclear
power because of the low availability of fossil

fuels that mcet our environamental standards.

I'm not sure that was the objective of the envi-
ronmentalists, but that’s the way it has worked
out.

M » How can you say t"e environnmentelists
‘\J’o have helped nuclear power that much?
They've held up licensing permits on countless
nuclear plant projects, which doesn’t seem like
much help.

8 & Hcarings by licensing boards have been
£se far more exiensive than necessary. De-
laying tactics have been deliberately employed
in some cases, and 1 don’t believe that’s in the
public interest. However, we should all be
careful not tg blame environmentalists. Many
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plants, both fossil and nuclear, were behind -

schedule even before the upsurge of interest

in environmental matters. The schedulc slip-

i

| page of most nuclear plants is due to inade-

quate planning, the slow pace of construction,
{abor disputes, the late delivery of equipment,
and prolonged test programs. There are a fair
number of plants which have elicited no pro-
tests from environmentalists that are two or
more years behind schedule. The United
States has turned out to be a country of rela-
tively low efficiency in the construction of nu-

" clear power plants. Until we've improved our

cfficiency, we should all be caretful not to put
too much blame on the environmental movement.

e Nuclear power generates less than 2 per
Q' cent of all the electricity produced in the
U.S. today, but is a growing fraction of the
total. Could you tell us what your latest pro-
jections are for muclear power?

[\

3o copacity in 1080 in nuclear plants. That

would be approximately 150 million kilowatts.

Construction lags might slow it down. By 1990,
our estimate rises to almost 30 per cent of
total power, something on the order of 600
million kilowaits. Changes in national energy
and fuel policy could speed that up. Jt is use-
ful to reflect on those numbers. When the
United States entered the Second World War,
the gencrating capacity in the countiry was 42
million kilmeotis, S0 {he nuclear power es-

¢ for 1000 is almost four times the total
generating (epecity ol the U.8. et the start of
the Sccond World War. For the next few years,
the annual additions to nuclear capacity will
represeni about 50 per cent of all the power
we had prior to World War IL Roughly 50 per
cent of all the capacity being ordered today is
nuclear and in the years ahead it will probably
be closer to 65 per cent. .

One reason for hesitancy in ordering
nuclear plants is the congestion in the regula-
tory process, delays in hearings, delays in
licensing. But despite these delays, T think
‘utilities recognize that nuclear plants meet

environmental standards and provide a read‘y
source of fuel. They look to the future and
they probably see fewer uncertainties with
nuclear power than they do with fossil fuels.
In the 1011';: run, the extensive public debates
about nuclear power will scem secondary.
There is no aiternatlive to substantial use of
nuclear power. :

A . We're still projecting 25 per cent of tofal ‘

Q, But right mow there is a lively debate
¢ about the future availability of wranium
with some people .suggesting we won't have
enough cheap wuraniuwm to fuel the mnuclear
plants we’ll be building in the next 10 years.

A.— It's hard to anticipate just how long low-
® cost uranium reserves will last. The es-
{imates of uranium reserves in the United
States are made on a quite conservative basis.
Much of the world has not been explored, and
even in the United States there are areas that
have not been explored. There was a {ind re-
cenuy along the Santa Fe Rallway in New
Mexico. I think we can count on having plenty
of uranium to meet our neceds.

Eventually the price of uranium would be-

gin to rise and then the economics of light

water reactors would start to suffer. We would
begin to run out of low-cost uranium, but that
is where the fast hreeder reactor would prove
its merits, hecause the price of electric power
in the breeder is cssentiaily insensitive to the

price of uranium. The breeder will exploit |

about 70 per cent of the energy content in
uranium, whereas the light water reactors
built today exploit only 1 per cent of the
encrgy content. In fact, the breeder will per-
mit us to use what is a major potential asset
in the United States and that is the wvest
amounts of depleted uranium left over from our
Weapes proaram, wilch could 1uel breeders

for aimost a2 century,

Qo The United States has spent more than
#'® 20 yeors and about 8800 million on breeder
research. The AEC is about to enter into a con-
tract for the first breeder demonstration plant,
which is to be located in the Tennessece Valley.

o .
When can thd®country eaxpect to see commercial

electricity fjrom the breeder?

A ¢ President Nixon has indicated that we

2o should have an operating “demo” plant |

by 1980, and that continues to be our objective.
We will be very close to that and I hope we
beat it. We've ironed out all the outstanding
problems cxcept for the site, which we're now
looking at. There are four or five sites under

consideration. There will be a second demo’

plant located outside the Tennessee Valley.
Our best judgment is that the {irst commercial
breeders would be coming in after 1985.

2o Few Americans understand the concept

J e of the fast breeder. Can you 'describie how
it would work and can you discuss its safety
‘aspects?. foe ) .

s 1
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/ The fast bnceder is just what’ the name
"-‘ suggest. Fast or highly ~energetic. neu-

‘trons are produced in the fission process, and
~are absorbed by the fertile uranium-238, The
absorption of neutrons converts the uranium-
. 238 into plutonium-239, which can be used as
fuel. We anticipate that in 10 years’ time a
fast breeder would produce, twice as much fuel
as was consumed.

On the safety aspects, a betfer understanding
seems to be *developing. For example, the
power densities wili be about six times higher
in the breeder than they are in the light waler
reactor. That means that if all of the coolant
were lost from around the fuel, it is more
difficult to dissipate the leftover heat to avoid
melting the fuel. But in the breeder there is
'Iar less likelihood of losiﬁg the coolant even
" in the case of an instantaneous double-ended
major pipe rupture. The reason is that liquid
sodium 1s used to cool the hof veactor core
instead of water. One of the most important
things to remember about sodium 2s a reactor
coolant is that its boiling point is about 1,600
degrees F., and consequently it does not have
to be pressurized like water, Because it won't
be pressurized, one avoide any chance of 2
major loss-of-coolant accident through blow-
waure turns very Lot

down, whon loes

coniing warer instoncaneously into steam. That

can’t happen with a liquid metal coolant, be-
cause the coolant won’t be under significant
pressure,

It has been pointed out that hot sodium is
tricky to handle, that it reacts rapidly on con-
tact with air or moisture. The design calls for
the steel coolant system to be surrounded by
nitrogen, so that if there are leaks of sodium
there won't be any serious reaction of the hot
liguid metal with oxygen. I should also point
out that liquid sodium is not a new coolant.
We and others throughout the world have used
it in reactor plants safely for over 20 years.
More than a dozen sodium-cooled reactors have
operated over this period of time. Sodium has
been used in the EBR-II [an experimental
breeder reactor in Arco, Idaho} for over cight
years, and it was used for three years as the
ceolant in the world’s second nuclear sub-
marine, the Scawolf,

v Once nuclear power becomes really big
© business the question of the disposal of.
radioactive wastes comes up. How docs the AEC
plan to store its wastes once the nuclear gnrbage
begins to pile up? :

S— e e W

j_& o Since the quantities of accumulated
wastes are small, we do not have to be-
gin storing high-level wastes from the com-
mercial power reactors in a separate repository
until about 1980. What we plan to do is to
develop surface storage facilities at the same
time that we continue to investigate geologic
storage in a variety of configurations. We have
put off any decision to move into underground
geologic storaZe because the decision seemed
to be an irreversible one. There has been con-
cern about the effects of the long-term dissi-
pation of heat from the solid wastes on salt
formations. There is also concern that once
slaced underground, the wastes could become
irretrievable. I think further experimentation
will resolve these uncertainties, but until such
time as these uncertainties are resolved we
plan to have an acceptable alternative — the
capability for storing such high-level soiid
wastes safely above ground,
One of the problems in salt storage is that
von must dicsipate heat by natural means in a
relatively confined area, with the salt closely
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packed around the cylinders, where one would °

want to watch what the dissipated heat might
do to the salt and to the other geologic struc-
tures adjoining the salt. At the surface we can
use methods by which the heat is readily dis-
sipated, we're able to cool the cylinders and
we're able to watch thein for leaks. We're aiso
able to mnvo theze \wth‘s from ono ﬂo'"n

vaitit to anothber or v

oo, l,‘f‘yr,tw“‘ ARG
{ied. There \ull be no hquxds to worry about,

The amount of wastes will he vyery small
when the waste storage program begins, no
matter where we're putting it. A 1 mumon
kilowatt plant will produce about a cubic meter
of high-level waste per year. All of the high-
level wastes that will be generated by the year
2000 will require no more than 30 acres of total’
storage area, even if we store the wastes above
gxound -
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