Alternate Energy:

Here Comes the Sun
Public life is a situation of power and energy.
Edmund Burke
hether it is deep underground as fossilized vegetable matter turned liquid, stored as water behind a dam or a rocl< balanced atop a cliff,
prodigally spread as sunlight- energy is energy.
Large corporations would have you believe that they manufacture energy as a cobbler manufactures shoes. It is not so.
They spend a small amount of effort either releasing it or
changing its form, and a great deal of effort moving it
around and selling it.
Since most electricity is produced by burning fossil
fuels, most of the energy we use comes from petroleum,
and (as "ecology types" have been screaming for years,
despite the current effort magically to blame the whole
thing on them) there is only so much petroleum. In fact,
there is enough, at current rates of use, for the next two or
three himdred years; but politics has temporarily brought a
shortage, real or contrived, to America, and suddenly alternatives are chic.
Most chic, because most favored by those who command
attention, is another finite mineral, uranium. When we say
"'nuclear power," most of us refer to the energy derived
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from the fission of large elements, particularly uranium
(sometimes thorium). This is the subject for an article in
itself, but most of what needs to be said is already well
known. There are safety problems of a high order, although
the most positive claims on both sides are little more than
guesses. There are pollution problems, including that of
"thermal pollution" (putting hot water back where you got
cold water-hard on the ecosystem). There is argument
about whether the "breeder" reactor, on which our government has spent a billion dollars and will eventually spend
three or four billion, is necessary. The "breeder" eats
uranium, as nuclear fuel, and spits out another nuclear fuel,
plutonium-in even greater quantity. Hence, no shortage.
But there is an enormous waste problem (as, indeed, there
is already with only 34 "conventional" uranium plants),
and plutonium is far more dangerous in itself than uranium.
Most government research into "alternatives" goes into
nuclear fission reactors, a fact which evokes some other,
political, facts. In 1970, more than 31 percent of the surface, drilling of uranium in the United States was done by
oil companies. The largest single uranium producer is KerrMcGee Oil Co.; 45 percent of our uranium reserves are
owned by 18 oil companies. This is not, in other words, an
"alternative" that worries them much.
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There are, however, others to consider:
• Nuclear fusion: A theory as yet; it worjcs in hydrogen
bombs, but not in reactors. "Our research," says the head
of the Lawrence Radiation Laboratory at Livermore, Calif.,
"hasn't yet demonstrated scientific feasibility." Anything
else you read is optimistic, if educated, guesswork.
Should it become feasible, it would mean cheap fuel:
heavy isotopes of hydrogen, readily available in quantity in
the world's oceans. The waste problem would be relatively
small, though still existing, and there would be somewhat
less danger from radioactivity, though still some.
There is a variation, originating in Russia but now under
study at Livermore, involving lasers. "Heavy hydrogen," as
those isotopes are called, is frozen into pellets, which are
dropped into a vacuum and subjected to laser beams. This
knocks off the outer hydrogen atoms and bounces them
around until they come back, hit the pellets, and (maybe)
start the fusion reaction. The resultant heat transfers to a
Uquid "blanket" around the chamber, which in turn heats
water to steam.
Livermore is spending $20 million just to start looking at
laser fusion. Whether this or any other fusion system ever
works, it won't turn on any light bulbs in your house until
well after 2000 in any case.
• Coal gasification: Above ground, this is old hat; Lenin
even tried it. You burn coal slowly under pressure, and you
get methane gas. Eleven billion dollars are going into some
plants to do this in North Dakota; they're going to get the
coal from strip mines, and you know about strip mines.
Wliat is new (so new it's still a theory) is burning the coal
without mining it. This would make a lot of coal usable
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that is not usable otherwise (meaning that it would cost too
much to get at it). The Bureau of Mines says that there's
enough coal available for "in-situ gasification," to equal 90
times today's known American gas reserves. That's enough
for 300 years of use at today's rate.
You dig holes 400 or 2000 feet deep, wherever the coal
is, and toss down some giant firecrackers to shatter it.
When the coal is broken up, oxygen and water are piped
down (purity of the water doesn't matter), and the coal is
ignited. Theoretically, the top of the coal bed will begin to
burn, the water will turn to steam, and the whole chemical
process will yield methane. Wliat we call "natural gas" is
methane with a little propane and butane that makes it
more efficient, but methane alone will do fine, especially
when we've run out of natural gas.
The wastes are usable or disposable, depending on how
much money we want to spend; there is no great danger
from them. The most spectacular ecological problem is that
the land is likely to sink, perhaps as much as 200 feet. And,
of course, it's all theoretical anyway; nobody has ever
turned a single lump of underground coal into methane.
Also theoretically, one might get synthetic crude oil or
even gasoline out of this process, which may be why Rep.
Silvio Conte (R., Mass.) accused oil companies not long ago
of "a very serious anticompetitive effect in slowing down
research and development into methods of converting coal
into pipeline quality gas." But like uranium, coal belongs
pretty much to oil companies anyway: 12 percent of the
coal produced today comes from Consolidation Coal, which
is owned by Continental Oil. Another 11 percent comes
from three companies owned respectively by Occidental,
Gulf and Standard of Ohio. And so on.
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• Geothermal power: By 1993 we could have 400
million kilowatts of electrical energy generated in the
United States by this one method. So, anyway, claims one
exponent; and that is more electricity than is now produced
by all methods combined. Not only that: it's relatively
"clean," and it would be cheap.
Maybe. The largest field is in California, at "The
Geysers," and while The Pacific Gas & Electric Co. distributes the power, the developers are Signal Oil Co. and a
consortium headed by Union Oil. Back to the oligopoly.
The Geysers is expected, when fully developed, to produce
at least a milhon kilowatts (about the same as a very large
nuclear fission plant) and possibly as much as four million.
There are also operating plants in Mexico, Italy and New
Zealand; but of course there aren't enough geysers to produce a lot of electricity compared to the world's use of that
magical and invisible juice.
Lest we forget, however, in the midst of today's newspaper confusion, "energy" and "heat" are for all practical
purposes synonymous; and geysers exist because the closer
you get to the center of the planet, the hotter it is. There
are other ways to tap that heat.
There are hot brines down there in a lot of places. Bring
them to the surface, and you've got it. In some places, brine
will come up at somewhere between 300 and 450 degrees.
You run it alongside some other liquid with a low boiling
point, the second liquid turns into steam, and there's a
whirling turbine. At the moment, unfortunately, the experimental second liquid is isobutane, a petroleum product; but

that is a technological problem that will be overcome.
In some other places there are brines which, it is believed, will come out of the ground under their own pressure (rather like geysers) and turn turbines directly. The
problem is that the brine, unlike the clean, dry, superheated
natural geysers, is highly corrosive and full of minerals; it
wreclcs your machinery. Mexicans at Cerro Prieto have
figured out a way to separate some steam away from the
more corrosive brine; the brine and the steam (condensed
into water) then flow away separately to sink back into the
earth at some distance from the plant. Using the brine directly, however, without the separation process, would increase the plant's efficiency by about 70 percent.
Then there is hot, dry rock, about 7500 feet down. You
drill two holes, and pump high-pressure water down one of
them. This is supposed to fracture a crack in the rock,
whose temperature is about 600 degrees. The water goes
througli the crack and comes up the other hole as steam.
You run the same water around and around, and a fraction
of the energy generated (or, more accurately, tapped) will
run the pump. Keep it up and new hunks of rock will be
fractured, so that you go on for years.
If it works. Geothermal power in your backyard, unless
you have a geyser on your property, just can't be done. Of
course, if you have enough money to drill two 7500-foot
holes and build a generating plant on top.
• Solar power: You stick something out in the sun and
let it get hot. All you need after that is some very highpowered technology.
Tlie Geysers, California
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Don't count on a satellite. Never mind the energy it
would take just to construct a 25,000-ton space station and
put it into orbit 22,500 miles up (outside the atmosphere,
you see). It would carry two six-square-mile panels, a bunch
of silicon cells, and a half-mile-wide antenna for microwaving the resultant electricity back to earth. It would be
equivalent to perhaps ten nuclear plants, and the electricity,
as of right now, would cost about five times as much.
Hardly worth it, remembering the energy it would take to
bring it into existence.
Think of solar power and you think of mirrors, but they
aren't necessary. Just pipes, containing maybe hquid
sodium in circulation, the outsides of the pipes coated with
chemicals that will absorb heat while emitting little. On a
small scale, it's been done. The hot sodium is put alongside
some water, turning it to steam; it works on hazy days, too.
Two Arizona scientists want to build such a system covering a desert acre; cost, $4 million. They say that they
could meet the entire projected energy demand of America
in the year 2000 if they could do the same thing over
13,000 square mUes. That's an awfully large chunk of delicate desert. Still: There's a coal-burning plant on Navajo
land at Four Corners, a vicious polluter that everybody
hates. It will produce a million kilowatts of electricity, at
the cost of strip-mining 40 square miles of land over 30
years. A Hquid-sodium solar plant covering 40 square miles
will produce almost exactly the same amount of electricity,
and won't pollute the air. It aH depends on how you want
to put the priorities together-and, of course, on who
makes the profit.
Solar collectors work in the daytime, which makes a
storage problem. If you have a car, you know about storage
batteries; but the amount of electricity most of us use in

one buOding in one night, even if we turn out our lights a
lot, can't economically be stored in batteries during the
day. Heat as we usually think of it (in the form of a hot gas,
like air, or a hot liquid) is particularly hard to store; it
leaks. We can retain it for a time (as in a Thermos bottle, or
a weU-insulated house), but entropy is against us. The use
of a metal such as sodium, or of a dialetric compound such
as potassium nitrate, is beyond the understanding or the
resources of most of us.
The trick with solar power, for smaller uses, seems to be
to use it for what it can do easily and cheaply, in combination with other energy sources, or to combine wealth in a
small way (as in the construction of a good-sized apartment
house or a rural commune) so that more sophisticated uses
become possible. A small house can be kept warm in winter
and cool in summer by putting on the roof the equivalent
of a house-wide bottle of water, with panels to block 6ut
the sun in the hottest weather and to retain the heat at
night. It won't light your hghts or heat your canned chih,
but with careful design it will replace your heating system.
Until we have a cheap way to store (in some form) the
energy we can capture from the sun on an individual or
small-group basis, that's about all solar energy is good for:
partial use in combination with energy from other sources.
But that can be a lot. For large-scale use, we have the
technology (liquid-sodium is just one method) but need
research to bring costs down.
• Tidal and wind power: In a smaller way, these are like
solar power. A lot of people say that you can't generate
enough power that way, with present technology, for it to
make any difference. The real question is. What is "any
difference"? I've been on a smaU island when a hand-
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cranked generator was the difference between living and
dying. Wind power will not replace our present energy
sources as a way to run an industrial nation; but it can
mean having your stereo instead of a hand-cranked gramophone, and continuing to use an electric typewriter, if
things get short otherwise. Large-scale use of tidal power
would lead to the uglies along our shorelines, but there are
places where limited facilities could be built with present
technology and with some impact.
Again; It takes energy to produce energy. If you think
of a metal windmill, there is the energy needed to mine the
metal, to refine it, to shape it, to ship it (plus the energy
needed to produce the means whereby it is mined, refined,
shaped and shipped). There is the energy needed to construct it. If that seems obvious, forgive me, but particularly
when we speak of individual means, it is a fact much overlooked. The "ecology-minded" dweller in a mral commune
who gleefully buys sheets of polyethylene to cover his
aluminum-tubing geodesic dome is overlooking it. The trick
here, of course, is to use something produced (and already
used) for some other purpose. That's energy you can't put
back anyway.

on chickenshii since 1955. If you've ever gone by a sewage
plant, in fact, you may have seen flames burning off waste
gas; that's the methane from (mostly human) waste.
You get a tank (say, for your house, a 55-gallon drum).
Ideally, you use a "low water" toilet and a garbage disposal
(big energy user), and you feed them both into the tank
instead of into the sewer. Prime the tank- airtight, of
course-with a little chicken manure. From the tank you
run a pipe to another airtight tank, which serves as a storage
reservoir. Methane rises off the contents of the first tank
and goes into the second (rig it so that in the reservoir it's
under a httle pressure). From the reservoir you run a pipe
to your gas stove, or your water heater.
If there are only two of you, it'll run your heater, or give
you minimal use of your stove. Needless to say, the principle is adaptable to larger uses. Also needless to say, oil
companies and utilities don't like to talk about this too
much. It's too easy.

• Waste hot water: There is a metal called nitinol, that
can be bent out of shape but that, when heated, springs
back (when allowed to cool, it resumes its bent shape). You
bend strips of nitinol along the spokes of a wheel, and
lower the wheel, flat, into a round tank. The tank is divided
down the middle, and has cold water on one side. Through
the other side you run hot water waste from a nuclear
plant or just the hot water that goes down your drain.
When the hot water hits the wheel, the nitinol strips on
that side straighten out, exerting a rotating force on the
wheel. The wheel spins. When the straightened strip hits the
cold water, it bends again. Wlien it hits the hot water again,
it straightens again. Around and around we go, and as we all
know, that's energy. An experimental 20-inch wheel has
kept a small light bulb burning.
There are other, and more obvious, ways to make at
least some use of hot water, especially in industry.

I will eschew such esoterica as the theoretical use of
carbon monoxide as a combustible, attempts to refine electrolysis so that hydrogen can be economically claimed from
the ocean as fuel, and the adaptation of the principle of
photosynthesis to the construction of pigmented semiconductors. They will not help us, at the moment.
Some of the others—solar power, wind power, the power
of running water where it is nearby, and the utilization of
animal waste-can help us. We need only a little more technological advancement, to bring them within our reach
both financially and in terms of understanding.
But; In September 1973, Dixie Lee Ray, chairperson of
the Atomic Energy Commission, said that the government
plans to spend $50 mOhon during the current fiscal year on
new ways to exploit coal, and another $50 million—fofa/—
on research in solar power, geothermal power, hydrogen
fuels and better ways to transmit electricity.
They are spending $20 million at Livermore on laser
fusion alone. We have spent a billion on breeder reactors.
They are spending $ 11 billion on North Dakota gasification
plants dependent on strip mines. For one-eleventh of that
(so say all authorities) we could make solar power readily
available to the many, on both a large and a small scale. But
we will not spend that.
The oU companies (with their coal and uranium subsidiaries) and the utility companies do not want the research
money spent that way, and so it won't be. We will not only
have less energy to use (and perhaps most of us could live
weU enough with that), but we wUl pay much more for
what we do use.
Throughout this "energy crisis," public discussion is
being conducted as thougli energy must come to us from
some large central source—as it does now in the three forms
in which we know it best. Yet even with today's technology, it may be just as efficient and far cheaper for an
apartment building, or a small group of homes, to provide
for itself the energy it needs through a combination of
simple methods. For a small town with an imaginative citizenry, able wisely to measure immediate against long-range
cost, it would be a cinch.

• Shit power: Anaerobic bacteria go to work and out
comes methane; a guy in Britain has been running a Hillman
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• Garbage: Garbage being unglamorous, nobody spends
much money on research about h, which is too bad. I have
clippings on at least two dozen processes for using it as an
energy source. Here's one (that takes energy for running
hammermUls, but in the long run could be worth it).
The garbage is pounded into four-inch chunks and run
over a magnet, which takes out ferrous metals. It's then
pounded into tiny particles, and an air blast separates them
by weight. Dirt and glass are taken out; the rest is pressed
into burnable pellets.
Overall, the system recovers 95 percent of the garbage,
with an overall 60 percent going into the pellets. The other
35 percent is reusable material, and is sold as such. The
pellets (at today's figures; there is a plant that really does
this) sell for less than half the price of coal, and burn with
slightly more than half the heat energy of coal. Transportation costs would run it up a little, but we wouldn't have to
fill holes with 95 percent of our garbage.
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