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/t does not require a clever brain to c/cstroy fife. /n fact any fool can do that.

But it takes brains ~and cxf:raorc//nari/y brilliant brains ~to create conditions for human haplo/ness and

to make life worth /iving.

~Kwamc Nkrumah
Spcech at the Acac{cmy of 5cicnccs Accra Novcmbcr 30, 1963

|ndustrialized societies rcly on chcap energy in much the same way as humans rcquire air. E_vcry facet
of our dai13 lives, from our toasters to our Factoryjobs and our Precfous automobiles, are fnextricaHg
linked to energy sources. |n America, the clﬁeaper the energy the better. \With this fact established it is
no wonder that we have grown to despise those who would raise the Price of say, crude oil. Our Arab,
Nigerian and South American contemPoraries who regafnecl control over their sovereign bir‘tlﬁriglﬁts -
the oil under their lands ~souglﬁt to use these resources to boost their national economies and influence
the Policies of the “Developed“ countries. | heir creation of QOFF.C (The Organization of
Petroleum ExPorting (Countries) caused America to view itself for what it is ~an energy addict -and the

T]’ﬂ'rd Worl& let us know that thcg were the onlg supplicrs in town.
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|t was America's addiction to clﬁeap oil that put us in such an embarrassing!g ciepenclent Positfon and it
was OFEC that taught us a lesson with their 1973 and 1979 embargoes. As a result, we consumed
less imPortecl oil (the Unitec{ States l’laving droppea imPorts from 8.4 million to 4.5 million barrels per
c{ag), we downscaled our cars, put more emplﬁasfs on conservation and mass transit, reP|aced our
industrial energy sources, imProved the efficiencies of our machines, homes and factories. \We sougl’lt
out lighter materials, upgradea equipment, and insulated homes. More imPortant!g, OFEC forced a
worldwide, mu!ti~3ear recession, which in turn kePt us from wasting energy in the amounts or ways in
which we were accustomed before their Pricc increases. Thcg also evoked a vow from Americans that
we would never again be so hooked on external energy sources nor would we use so much in the first

Placc.
How soon we Forget!

Alarming sigr\als are bcing sounded throughout our economy. T hese slgnals are not as overt as gas
lines or big Fin~equippecl cars; indeed tlﬁeg are ciufte subtle. As OFF (C scrambles to save their cartel
we see what is aPParentlg an oil g|ut. Ol Prices are beginning to drop, albeit slow|3, and OFFE (s
poorer countries continue to break ranks with the richer ones (such as Saudi Arabia) bg Iowering

Prices, further weakening the cartel.

What is Amcrica‘s rcsponsc? ]nstcad of rcmcmbcring our vow of inc]epcndcncc and energy thrift we
once again take the short-term view and follow market Priccs. Conccntrating on market Priccs,
rcﬂccting onlg immediate supply prospects, has caused the shortsightcc{ leaders of our economy to
become aPathctic with rcgarc{ to energy threats. Consumers are also bccomirxg complacent conservers
and domestic energy proclucers are increasingb hesitant to invest in alternative sources. Kecently a
Big T hree automaker alluded to American consumers' returning demand for big cars and as such tlﬁeg
could Potentia”g see a retooling to meet that demand. Ridiculous! T he American auto manufacturers
barelg escapecl death from the Japanese competition in the small car market with l’lelP from a
Protectionist government and corporate bailouts in the form of billion dollar loans at taxpayers'
expense. Are theg so ignorant (oris it_just arrogance) that tlﬁeg fail to heed the warnings of the past

decade? Big cars are out! Higlﬁ energy consumption is out!

We must not be fooled }33 temporar3 oil g|ut5‘ Our commitment to energy fndepenclence and
conservation must be reinforced and as such America must not be lulled into ignoring our vulnerabf!itg

as we sccminglg have }Dy our abandonmcnt O]C ]CUI'ICJS gOI‘ encrgg rclatcd rescarch and C]CVCIOPmC['\t. OUI‘
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raPicl growt!’x in governmenbsponsored research that characterized the 1970's has come to an ena,

dragged down !argelg bg reduced efforts and bg the Reagan Aaministration‘s buc{get cuts for the
US Depar‘tment of E_nergg.

Inc{ccd the entire Wcstcm world's investments have decreased. Thc ]ntcmationa! Encrgy Agcncy

(JF_A), which includes the (.5, [rance, West Germang, ]talg, the United Kingc{om, and Japan, to
name a few, increased energy ReD Fur\c]ing bg 14 percent between 1977 and 1 978, bg 11 percent in
1979,and by only 6 percent in 198%. Since the (1.5. accounts for over 48 percent of the total spent
bg all ]F_A countries, it is obvious that the Administration’s return to the glorg clags signi)cies unwise
comPlaccncy. Make no mistake about it; the US considers energy imPortant cnough that isjusti\cics
war; whg Forget its meortance in the buclget? Thisis a Problem that will not solve itself. Disregarcling

our commitment prepares us fora very rude awakcning.

Have we forgotten that with only 6 percent of the world's population, the (1.5. currently consumes
over one-third of its energy? [ ven the energy consumption in other highly developed nations pales in
contrast to America's. [n Sweden and West (Germany, for example, per capita consumption of energy
is only half that of the (].5. even though their standard of living is comparable to ours. The (1.5
consumes more energy annually than all the countries of Western [Z_urope combined, even though their
population exceeds ours by 75 percent. Our energy flow-through was more in 1970 than the world's

four other consuming nations combined ~the Soviet (Union, Japan, West Germang, and (Great

Britain.

When America's energy consumption is comParch to that of poor T hird Wor|c] nations, the Figurcs
become so c{isParate that comParisons become Practica”g obscene. r’iow do we justilcg the relative
energy ac{vantagc of the (J.5. when a country like Haiti consumes the cquivalcnt of onlg 68 Pounds of
coal per capita per year, while the cquivalcnt American consumption is 2%,000 Pounds per caPita
annuallg? [How can we Possibly Forget that our consumption of clcctricitg for air conc{itioning during the
three summer months alone accounts for more than that of all the clcctricitg needs of the Fcop|e‘s

chublic of China during the same Period’? And, China has four times the number of PCOPIC!

|f this weren't bad enouglﬁ, consider how we waste all that energy. Most automobile engines are on13 i5
percent efficient; turbines are 30 Pcrccnt,Jct Propulsion engines 65, and fuel cells 80 percent efficient.
Due to incﬁcicicntly dcsigncd cquipmcnt and buildings, the overall mechanical elqicicncy of the US

economy inthe 1 980 was only 5 Pcrccnt. Wc waste 95 Pcrcent of the energy we consume! 5

© Copgrigl-lt, Thc Stratcgic chhnology ]nstitutc, 2001. A" rights reserved.
Duplication in any form without Purcl‘nasc or written aPProva| by STI is Prohibitccl.
Thc Stratcgic chhnologg ]nstitutc, FO Box 10877, Fiedmont, CA 94610.

www.strategic-tech.org




Fagcﬁ"

|n addition to our inefficient systems, we are inherent burdens upon globa! society. E_verg engineer
knows that the ratio of energy output to fnPut expresses exqziciencg. 6 Ona global scale, this means
that every human owes the [~ arth the commitment to minimize the input of energy while maximizing his or
her contributions to society. Otherwise, that person becomes a globa| burden. Well, the geo!ogist
]:rancois de Cl’lardenedes wrote a scenario of the tec!—mologg of nature's Procluction of Petroleum. ]t
derived the cost to the world of a ga”on of oil. He disclosed that the energy emp|ogecl }33 nature as
heat and pressure for the amount of time requfred to Produce a ga”on of oil, if charged at the 1980
market Priccs, would cost well over a million dollars a ga”on. Combinc that information with the
discovcrg that aPProximatclg 60 percent of cmploycd Americans are working at tasks that are not
Proc{ucing any life support and you can see wh}j Buckminstcr Fuller claims that we do more benefit to
the environment to pay all Prescntjobho!c{crs a billionaire's ltilong $400,000~a~c{ag Fc”owship to stay
at home. After a”, we each sPcnd $4 million a c]ay to commute to work and ourjobs are typica”g
inspcctors of inspcctors,jobs with insurance comPar\ics that induce Pcoplc to bet that their homes are
going to be dcstrogcd }33 fire, undcrwriting of insurance underwriters bg other underwriters, Peoplc
chccking up on one another in all the c{cpartmcnts of the Trcasury, ]ntcma| Rcvcnuc SCrvicc, C]A,
FBI, and GSA 5 Amcricans cost more to the world than we return in beneficial services. lmc it weren't

forfood, medicine and educational exports we would be to’ta”g Parasitic.

America's energy chcndencg will continue to increase, as will the rest of the world's. T he Dcpartmcnt
of Ener53 Projects world energy demand to increase bg 58 percent, reaching 384 quacls (quaclri”ion
British T hermal Units) }35 1990. Per canta energy consumPtion is Projected to increase evergwhere.
The Iargest increase, 72 percent, is in the industrialized countries other than the Uniteci States. | he
smallest increase, 12 percent, is in the centra”g Planned economies of [~ astern Europe‘ The increases
for the U.Ss. and | hird World are the same, 27 percent, but actual per caPita energy consumption is
qLJitc different. Bg the year 2000, (_/15 per caPita consumption is Prcﬂ'cctcd to be about 422 million
BTU (British Thcrmal Urxits) annua”y, where the Third World‘s consumption will be Oﬂl\lj i4 million
BTU, up from 11 millionin 1 975.7 And, as this drastic demand increases, so will fossil fuel Priccs.

While Priccs for oil and other commercial energy sources are rising, wood -~ the poor person's oil - is
cxpectcd to become far less available than it is todag. Thc Global 2000 chor‘c to the Frcsidcn‘c,
(ommissioned bg the (Carter Administration, ignorcc{ }35 the Rcagan Administration, and written bg
the Council on [ nvironmental Qpalitg and the DcPartmcnt of State estimates that the demand for
firewood in the T hird V\/orld will increase at 2.2 percent per year; lcading to local firewood shortagcs

bg 1994 totaling 650 million cubic meters -about 25 percent of the total need. Scarcities are now local
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but are expanding. |n the arid Sahel of Alfrica, firewood gathering has become a full-time job requiring
in some places 360 effort-days of work per household annually. Where demand is concentrated in
cities, surrounding areas have already become barren for considerable distances -50 to 100 kilometers
in some places.7 (rban families, too far from collectible wood, spend 30 percent of their income on
wood in some West African cities, just as poor Americans spend 3040 percent on fuel during the

winter months. 8

The energy Problcm is still with us. Don't let temporary oil gluts fool you. |t sure seems to make sense

that we confront it now before the real crisis arises.

As we begin to address our energy alternatives, we must beware the trap of believing 50 re|fgiou513 in
the power of science. ]ndce&, science and tcchnology are c!carlg integral componcnts of any short or
Iong~tcrm solution, howcvcr, the nature of our energy Problcm transcends pure tcc}mology. Wc cannot
cxpcct to continue to use energy in the same obsccncly wasteful ways and wait for tcchnologg to save
us in the nick of time. Qur solution must include tcchnology but more imPortantly we cannot escape the
rcalitg of our social, Politica! and economic institutions and our individual and collective conservation
habits (or lack thereof). Ang solution will rcquire both sides of our brains: the linear ana|9tical left and
the humanistic right. Science and tcchno!ogg can't do thcjob alone but thcy can be inc]ispensablc

aides.

The way in which tcchno|og3 can hclp this crucial situation is bg giving us viable alternatives for
suPPIies and conservation. | he choices are typica”g touglﬁ ones, with negative consequences inherent
in each and die-hard advocates and opponents dogmatica”g stanaing their grouna. From the extreme
oPtimism of Puckminster [Fuller, who sees a transition to a worldwide network of power stations,
hgdroelectric and solar in nature, bg which our entire worldwide economy would be based upon the
value of the sun's energy; to the Pessfmism of Jeremg Rifkin, who contends that because of the
Entropg Law (energg alwags moves from an available to an unavailable state) we cannot avoid tota”g
exhaustfng all energy sources; to the narrow mindedness of those who advocate abandonment of all
modern li)cesty|es in favor of returning to an agrarian existence; to the Pro~nuc|ear¥orces who claim that
there are more health hazards 133 not converting to nuclear power, it becomes very Fuzzg as to which

alternative is best.

Jtis clear that tcchnologg can imProvc our chances of Finc{ing and conserving the Precious little oil we

have. ]mProved scientific gcological methods and satellite surveys can be cxpcctcd to enhance dri”ing
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oPeratfons but as Kober’c Stobauglﬁ and Daniel Yergin state in the conclusion of their [Harvard

Business School Energg Froject report:

T here is little likelihood of a substantial increase in the production of domestic oil andgas. Ué oil

roduction will almost sure/y decline, and the nation will be fortunate if natura/gas output remains at
current levels. Entrc/orcncurs have searched the continental United 5tates for so /ong (more than
lZchars), and so thoroug/v/y (over 2 million wells), that is would be foolish to base a nationalpolicy on
the sup osition, advanced by some forecasters, that the absolute quantity of oil andgas will increase

begon what it is toa’ay‘ "9

So, we better not put our faith in oil. With the 58 percent global increase in demand for oil by 1990
and the proven advantages of oil as a transportab!e fuel, the remaining suPPIics will be subjcctccl to
Political conflict and pressure. 7 |n this context, the Middle [ ast will bcjoincc] by hotly disputed
offshore territories such as Spitzbergen (Norway and the Soviet (Inion), the Acgean Sea ((Greece
and Turkey), and as we have already seen, the [Talkland [slands (Argentina and Pritain).10 A wise

energy strategy would c{c—cmphasizc oil and cmphasizc other technological resources.

Coal-Bascd Synthctics

Among the new tecl'mo!ogies that Provic{e alternative energy sources is sgntlﬂetic oil. Kougl’lb 90
Percent of the world's fossil fuel resources are contained in coal, tar sands, and shale.11 Barring some
sort of breakthrough in other sources or technologies, it therefore seems almost inevitable that Iiciufds
from these sources will Plag a signhcicant role in our energy future. Sgntlﬁetic fuels from shale and tar
sands have been put on hold while the tecl’mologg of coal !iquegaction Proceecis in relation to coal's
imPor‘tance as the world's 80 percent recoverable resource base. T his is esPeciany imPor'tant in the
Unitec{ States, since America has a Plenti?u! supplg of coal (at least for now). \With these facts before

us, it is easy to see whg the two different aPProaclﬁes to coal lique]caction hold Promise.

The first approach involves gasifying coal to carbon monoxide and hydrogen and then synthesizing
hydrocarbons from the gas. T his is the technology used by South Africa. The other method called
DS (Exxon Donor Solvent) requires the direct hydrogenation of coal by chemical means, rather
than thermal, to produce liquid fuel. EDS is expected to be more thermally efficient and lower in cost
than indirect liquefaction in the long run. Over the 1 5-year development history of [0S, a pilot plant
now exists with a coal feed rate of 250 tons per day and plans for commercial plants are being

considered. i1
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Hydrogen

Two of Earth‘s most abundant resources - water and sunshine - may be combined to fuel machincs,
factories, homes, and all manner of vehicles in the future. T he key to the process lies in the two atoms

O]C i‘iyc]rogcn IOCkCCK in each moiccuic O]C water.

chirogen gas has iong been touted as a Potentiai power source but the Proialem has been that it is
cxtremeiy difficult to extract hgdrogen from water in iarge quantitics. Put this may be changing, albeit
siowlg.l 2 ]n scparatc cicvclopments, scientists at the Lawrence Bcrkeley Laboratory in Caihcorriia and
Texas A &M (_/lniversitg have imProvcc] the existing method for sPiitting water molecules into their
constituent atoms and 9ieiciirig quantities of usable i‘:ycirogcn gas. Both methods are refinements of the

same basic sctuP: using semiconductor electrodes to Pi‘lotochcmica”g Prociucc hgdrogcn.

Christofer |_eygraf, of Perkeley, uses a pair of iron oxide electrodes immersed in water. T he water is
charged by means of chemicals added to the system. Charging makes the water molecules separate.
Next, the water is exposed to sunlight, which causes it to absorb more energy thus ionizing hydrogen
and oxygen.13 T he gases edge apart toward opposite clectrodes and the water breaks down into two
independent gases.12 T he prototype system can casily produce four liters of hydrogen per hour but

with an CiclciCiCﬂCH of only 0.05 Pcrccnt.i 3.

Joim Bockris of Texas A& M has developed a system that works on principles similar to | eyeraf's.
p Y princip 98

Based upon silicon, the primary component of today's microchips and photovoltaic cells, Pockris’
p p Y p Y P P

method produces hydrogen at i3 percent efficiency and is touted as being competitive in price to
P yarog P Y 2 P P

asoline, especially in the future. Pockris expects that his method could produce hydrogen at the 1993
8 p Y P P ydrog

equivaient of one dollar Perga”on (relative to 1993 gasoline Prices) )

PBoth i'igcirogen generation methods are Promising but even the most oPtimistic supporters don't

foresee commercial aPPlications before the turn of the century.12

Gcological Resources

Geo|ogica|, or [ arth-based, renewable energy suPPiies also hold optimistic Promise‘ (Geothermal,

wind, and wave power are being seriousig considered.
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Geothermal energy derives from the internal heat of the E_ar‘tlﬁ‘s core and is an attractive source for
Proc{ucfng steam for power Plants. [Favorable regions for the exploitation of natural geot}wermal energy
are those where the [~ arth's crust is thin or fissured, Par‘ticularlg volcanic regions. Steam fields have
been established a|ong the African rift va”eg, the Azores, ]ta!g, the Palkans, the Middle [ ast,
|ndonesia, |ndia, China, and some of the (Caribbean |slands. Small- scale commercial exPloitatfon of
geotlﬂermal energy is not new. Jndeed, it dates back to ]tab in 1904, Jceland in 1928, and New Zcaland
in 1958. Bg 1974 about 1,200 megawatts were generated worldwide bg geot}wermal sources with the
main cmphasis in countries like ]cclar\c{ concentrated on space hcating and hot water Production.
About 60 percent of lcelan&‘s Population uses steam hcating in district schemes and that number is

cxpectcc{ to increase to 90 Perccnt in the near future.i0

Accorc]ing to the Worlcl Encrgg Confcrcncc, natura”g occurring geothcrmal resources may amount to
the thermal cquivalcr\t of 150 billion tons of coal to a dcpth of 10 kilometers. About four percent of
this total can raise steam of sufficient quahty to Producc elcctricity. Because of advances in oil clri”ing

tecl’mo!ogy, there should be no ProHem in reaching these suPPlies‘

Windmi”s could conscr\/ativc[lj Provic{c up to 20 million megawatts of clcctricity and have been shown to
be technically feasible and economically attractive. Advances in helicopter rotor design make wind
Y Y P g
Powcr’s contribution in certain remote |ocalitics, where the cost of conventional electric power lines is

higlﬁ, a permanent Hessing. io

Wave power can be considered the hgdraulic derivative of wind. A!though no assessment of total
cxploitablc world resources of wave power appear to be avai]ablc, arecent rcPort indicated that some
900 miles of wave generators off the north-cast coast of 5cot1ar\c| would Proc]ucc sufficient energy to
meet about half of Pritain's clcctricity requirements.10 Similar cxtrapo|ations may be drawn for other
coastlines around the world from Japan to Tﬂawaii, from Aruba to the ]vorg Coast. Tﬂowever, many
technical Prob!ems remain concerning the stabilitg of structures in such hostile environments, the form

of energy transmission, and clangers to shipping.

Tidal power, wave Powcr’s cousin, is driven }33 the gravitational forces of the moon and is estimated at
being able to Provfde 64,000 megawatts worldwide. T he Rance power station in ["rance, others in the
Unftec! Kingdom, the Netherlands, the U.S. and (Canada Provfc{e small amounts of e|ectricit3 but

face Potentia| ProHems. Such schemes which involve buil&ing |arge barges across wide estuaries could
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involve Iarge, unforeseeable costs to the environment and are inherentlg inefficient due to the extreme

fluctuation in tides. 10

Hydroclcctric Fowcr

fﬂydroelectric power O”]EF) Provic{es turbfne~Producecl electricitg at upper limits of 90 percent,
comPared with a maximum of about 35 Percent Possible from fossil fueled Plants‘ At Present only 4
percent of the world's HF F Potential is befng exPIoitec{ with the best sources, the most dire needs,

and the least used Potcntial concentrated in the world's poor countries.

Thc Worlc{ Encrgg Comccrcncc estimated the 1974 resources as }Jcing quitc abur\dar\t; howevcr,
caPital costs are high, the building of dams leads to the cvaporatior\ of water (somcthing the T hird
World is alrcad\g short of), seasonal variations in water flow slow down volume going over ga”s, and

r'ﬂiF tgpica!ly has distinct disadvantagcs as it competes with Fishing, navigation and irrigation. 10

Wastc Heat

\Waste heat is wasted or useless on!g because it is not seen as economica”g Practical to use it. As we
further c{eplete our traditional suPpIies of fuel while we continue to Procluce waste, that waste will,
sooner or later, become a Practica| energy source. The accumulation of wastes in an industrial society
such as America, with our 160 million tons of garbage, if burned e]qzicientlg, could Produce 10 million

kilowatts or 2.5 percent of the (1.5 consumption of e|ectricit3‘ 6

Solar F_ncrgg

According to the World Encrgy Comccrcncc, the solar energy rcaching the Earth’s surface each year
is thcrma”g cquivalent to 1%0 trillion tons of coa!, four orders of magnitudc greater than the world's
commercial consumption each year. With two-thirds of this amount being absorbed or reflected back
into space, it is not surPrising that our future renewable suPPhes of energy must be derived from the

inexhaustible (on a human scale) supplg of sun!iglﬁt. io
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Solar collectors can convert sun!fg!nt clirectlg into electricftg by using semiconductor tecl’mologg ina
process known as Photovo!taic conversion. | hese devices can be made from the world's most abundant

mineral, silicon, and have steadi13 imProvecl in e)cxciciencg as new models have been deve!oped.

N uclcar E_ncr&cj

Fcrhaps no debate occupics the American scene toc]ag as much as nuclear power - with the obvious
exception of nuclear weapons. The proponents and opponents argue their points of view vehementlg,
are armed to the teeth with statistics and con”fcting scientific experts, and evoke the fears of the
gcncral Public. Talking to any of them is tgpica”y a one-sided conversation with the truth lying

somcwhcre bctwecn thcir extremes.

Jt is true that nuclear power has the Potcntial for bcing one of the least cxpcnsivc methods of
Producfng large commercia”g available suPPIies of electricitg. The Possibihtf@s of energy from nuclear
fission grew directb out of the discoveries of 20th century Phgsics. A natura”g occurring isotope
Uranium 235 (U~Z§5>, occasiona”g sPIits into two Por‘tfons emitting considerable energy, as well as
two or three neutrons, which can in turn be made to split further (J-235 atoms. Natural or enriched
uranium are the fuels for so-called fission reactors, which ultfmate|3 drive steam turbines to Produce

e!ectricitg‘ lo

Nuclear fusion power is the reverse of fission. |nstead of splitting apart one nucleus, as in fission,
fusion slams togcthcr (fuses) two nuclei from different atoms. | his is the same process that is
constantly taking Placc in the Sun, rclcasing the life sustaining energy that we erjog. Jtis also the basis
for the immense energy unleashed by a hgc{rogcn bomb. Scientists hope to harness this hugc amount
of energy by containing the cxplosion within a fusion Plant.‘P Fusion power is espcciauy attractive
because it is suPPoscc] to regenerate its own fuel SUPPIH and leave little, if any, radioactive wastes.

Fusion holds the hopc for the panacea - the chcap, incxhaustiblc, safe energy SUPPIH'

Wc”, the battle over nuclear power rages so violcntlg that benefits are Forgottcn; so are hazards. Thc
nuclear industry is quick to Poir\t out that nuclear waste radiation from P|ants is well below ”oFxCiciany
acccptablc [imits." Who are thcy kiclding? When you lie down in bed with a dog you can expect to get
fleas. | contend that those who set the "official" limits are Philosophica”g, if not monetarilg, in lcaguc

with the utilities inc{ustrg. They harc”y ever consider the real health aspects of such decisions.
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T he anti-nuke fanatics are no better. | heir oljjectivity is cquivalcnt to Paranoia. Thcg claim that any
raclioactivitg is too riskg and therefore the whole technologg should be scratched. They, albeit
correctlg, assert that one radioactive Particle invacling one cell is enougl’l to cause cancer. Tl‘leg

convenfently ignore the radiation from the Sun that constantb bombards them.

Mg Point here is one of the irrationahtg of both sides of the nuclear argument. This irrationalitg will be

the death of a Potcntia”y valuable tcchnology.

The anti-nuke ignorance and Paranoia is fueled by the absolute grccc{ of those who propose reactors.
|t will take more than the anti-nukes coming to an understanding that the radiation of 'which theg are
afraid occurs natura”g in the environment to give nuclear power a giglﬂting chance.14 Nucdlear power

must ED@ Freed From greec{.

Because of the greeé of hundreds of subcontractors woricing on a Particular nuclear Plant, the Facilitg
too Frequentlg suffers from slipshod, clﬂeaP, substandard materials. ]n an effort to meet buégets that
were sometimes knowinglg low-bidded Just to obtain the contract and make extra Proxcits at the
consumers' expense, contractors are giving nuclear power a bad name. Theg scan the engineering
blueprints, build with concrete that crumbles, use smaller PiPes than spechciecl, and their construction

workers take liberties with the qualitg of welds.

Jim Mintz, rePor‘ting for the American Association for the Advancement of Science's Popu|ar_jouma|,
Science 85,_c!aim5 that engineers and contractors are the ones sinking nuclear power, not fears of
meltdowns. [For examP!e, Mintz, interviewing Nunzio Palladino, (Chairman of the U.Ss. Nuclear
chulatory /\gcncg, found that, at some sites:

* Reactor supports were built 45 clegrees out of Position.

* Backward blueprints caused ear‘tlﬁquake supports and braces for a reactor bui]ding to be Placed
oPPositc their correct Position.

* Thc concrete surrounding the core of a Plant was honcycombcd with air bubbles.

* A 420-ton reactor vessel was installed backwards. Tl’le error went undetected for months.

| ocose soil has caused the sinking of builclings.
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The comPlctc list is Iongcr but we can summarize the data bg noting that of 43 Plants under
construction in 1981, the NR( rated seven "below average" in qualitg, 36 "average”, and none "above

average". 15

Mintz notes that quality assurance at some Plants is seen asjust twindow- c]ressing“ for Washington.

NO wonder t!’le oPPonents O]C nuclear POWCF are Paranoic{.

This Public Paranoia is not mcrcly concentrated on the issue of meltdowns for T hree Mile |sland type
accidents. (Genuine concern over nuclear waste is valid. \When breeder reactors use up their fuel,
radioactive wastes, such as Flutonium (thc stuff bombs are made Olc) are gencratcd. SUCE wastes must
be transpor’tccl and stored in permanent sites, iclca”y natural salt c{eposits. The genuine concerns
revolve around transpor‘tation routes, the salcetg of containers, clisposa| sites, and security of the
Plutonium after burial. T hese are reasonable concerns and the Public is owed reasonable exPIanations

and c{ecisiommaking authoritg over these issues.
We must be tec!’micallg literate enougl’l to know that:

i tis utter|3 untrue that no method of waste dfsposa| is available
2. ]t is uttcr|3 untrue that nuclear power poses the greatest health hazard to the Population

3. |tis utter|3 untrue that nuclear power adds to the radfoactivity of the | arth.

As to my first Point, that of waste disposa[ mcthods, let me first state that the process | will describe is
not bcing Practicec] now in the US ]nstcad, real dangcrs are mounting as nuclear wastes are being

Pilcd up on the site of the Plar\t. Thcy are not bcing disposcd of at alll

]clea”g, a fuel rod containing uranium oxide Pc”cts is rcplaccd after about three years of service. Thc
reason for its reP!acement is not that its energy is used up, but that the fission Products block the flow
of neutrons necessary for an efficient chain reaction. Tl’lese rods are not on|3 therma”g thot" but
contain !’ﬁglﬁ!g intense short-lived radioactive substances. | he short-lived components are the
dangerous ones, since their short lives are spent racliating away their energy more ranc”g and in
concentrated forms. (Tlﬁey are also dangerous for additional reasons -~ for examPIe, iodine 131 is

trapped by the thgroid glan&, giving rise to cancer.) [For this reason, theg are Placeé in Ponds onsite.
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ter the ro as cooled in the pond tor at least 6 months, they shou e taken to a reprocessin

After the rod has cooled in the pond for at least 6 months, they should be tak processing
Plant. [Here theg are cut up into small Pieces and dissolved in nitric acid in order to extract the remaining
fissile uranium and P!utonfum for recgcling to Procluce fresh fuel. On|3 after reProcessing, with most of
the uranium and virtua”g all of the Plutonium extracted clﬁemica”y b3 the acid, do there remain the hig!%
level wastes, which are resPonsibIe for 99 percent of the radioactivitg but one percent of the volume.

(50 we are talking about a small amount of highly radioactive waste).
g gy

The !’ﬁgl’vlevel wastes are solidified and sealed into a permanent boron-silicate container, which is itself
sealed in a stainless steel container. After more years of radioactive cooling in interim facilities, the
waste is buried in cleep (1,500 to 1,800 feet) stable geologfca! formations, tgpica”y remote salt beds,
accordfng to Um'versitg of Colorado Frofessor, Petr Deckman.14

If these sauceguarés were Fo”owed, waste c{epositorg would be a mere headache, not a Paranoi&
nightmarc. [f 100 percent of the US power capacitg were nuclcar, the annual increase would amount
to less than 100 acres. Lovc Canal’s chemical CJumP was Iarger than that. Ah, but water could seep into
the salt dcposit. Well, the very existence of the salt over some 100 million years shows that no water has
been Prcscnt, or thcg would be dissolved by now. Tcrrorists or saboteurs? Thcre ccrtainly would be
no better Placc for them than 1,500 feet below the surface, threatened bg searing radioactivitg if thcy

penetrate the shielc{ing, and stuck with no way of getting the wastes to the surface. 14

Mﬂ second Point - that nuclear power is not the most hazardous energy source - can be proven bg
examining the facts. America's power Plants burn over 480 million tons of coal per year, about 913 tons
per minute. Since [ instein's celebrated equation F=MC2 aPPlies not onlg to atomic energy, but to
all energy, a subtle message is hidden in it. Speciﬁca”g, the absence of mass annihilation bg coal and
other fossil fuels means that the matter that goes ina P!ant must be exactlg the same as that which
comes out. Tlﬁere]core, since no mass is destroged, the 480 million tons of coal matter must end up
somewhere: a !ancl?i”, the atmosplﬁere, your drinl(fng water, or your Iungs‘ Tl’lere are no exceptions to

Phgsica! laws.

T!’xe smokestack of the tgpica| 1,000-megawatt power Plant emits:
e (00 Pounc{s of carbon dioxide per second with an environmental impact through a Grcenhousc
effect of climatic changcs;

e 30 Pouncls of sulfur dioxide per second, linked to lung, heart and bronchial diseases;
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o As many nitrous oxides as 200,000 automobiles running simultaneousb, Proaucing Pl’}otocl’lemica|
smog and resultant cancers;
° i8 Pounds of fine Partfcu!ate matter passes tlﬁroug!’x the filters. Such carcinogens, mutagens and

toxins, some of which if sPragcd in ajct can cut mctal, is c[isposcc{ of in your lungs.

According to Fromcessor Bcckman, since electric power generation accounts for 775 percent coal use,
57,29% premature deaths can be attributed annua”9 to our current e|ectricit5 Procluctfon. 14 So,
energy Production as we Practice it now is an exc!ﬂange of lives. We on|3 haggle over the numbers. [Je
further asserts, that when you consider that the 0.01 Percent 133 weiglﬂt of nuclear waste is actua”g
radioactive and with remote burial, the victims of nuclear waste will be comparablg negligible to the

37,000 victims of coal gcncratcc] power. 14

Fina”y, nuclear power does not add to the radioactivit\g of the I~ arth. T he uranium is alrcady here and
alrca&g dccaging. Since the real clangcr lies in bcing too close to concentrations of it, we should P|acc
our power P|ants away from PCOP!C. Somc schemes allude to ﬂoating them on ocean Plahcorms or
orbiting them in space. T hese methods Probably won't come to fruition but we would be wise not to

have a P|ant or a burial site in our back\gard either.

lt seems aPParent that if the aPProPriate sa]ceguarc{s are taken with qua|it3 assurance enforced and
proper ProFit motives managecl, with further research on the effects of radiation, nuclear power miglﬂt

have a Fig!’xting chance.

The Case for Sanity

The energy mess that we face is of our own making but technology can help. The sane approach - one
that respects people, puts the responsibility back on us, and climinates undue vested interests - is
being advocated by Robert Stobaugh and Daniel Yergin of Harvard and the staff of the Science
FPolicy Research (Unit. The approach suggested is an integrated, distributed one. |n addition to
advocating more funds for making nuclear power safe, finding more oil, using other forms of oil
(synfuels), and exploiting our reserves of coal and natural gas, they say that no sane society would put
all of its hope in one resource, or even a central supplier like big utility companies. T hey imply wind
power, hydroclectric and solar collection as being feasible for cither adding to consumer's supplics

directlg or incorPorating a consumer's windmill generatea power back into the overall electric grid, with a
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reduction in the electric bill for the consumer. T}ﬁeg also advocate small, distributed sources, gearecl
toward the sPeciFic needs of consumers in, say, remote areas where low grac{e geot}wermaL wood, waste,
dung, Passive solar, and solar collectors on homes are reasonable.9 T heir Point is one of using every

available resource and the tecl'mo!ogy to make it "over the }wump"‘

More importantlg, thcg all emphasize conservation. | he [Jarvard group is firm in their belief that
"conservation is the Principal additional energy source for the 1980's." Tl’leg assert that bg conserving,
the US can use 30 to 40 Percent less energy than it currentlg does, with virtua|13 no Pena|t3 for the
way Americans live, with billions of dollars saved, a less strained environment, less dependent on

OFE.C oil, and more time to stuclg nuclear energy. 9

This balanced Pcrspcctivc is the best aPProach to an insane addiction Problcm. Not only will America
benefit bg havfng alternative sources of energy, but it also will be forced to think conservation, which in
the !ong runis immenselg more beneficial. T his balanced aPProaclﬁ is especia”3 imPortant to low income,
rural, and Populations in &eveloping countries since it stresses in&epenc{ence from big utilities. Some
Americans sPenc{ up to 40 percent of their income on fuel cluring the winter months.3 APPlging various
tecl'mo!ogies such as geotlﬁermal, wind, Passive solar, and solar Panels, in corjunction with traditional

sources can recluce the overa” cost anc! lOOSCﬂ our 6!‘!61’53 c}ﬂains.
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