The CO2 Newsletter, created, published,

and edited by William N. Barbat, ran from
1979 to 1982.

In 2025, the family of Mr. Barbat donated
an original set of all issues to Dr. Marc
Hudson, and agreed that these could be
digitised and placed online as a resource
for anyone who wants to understand how
long we’ve known about the carbon
dioxide and global warming problem.
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A bimonthly summary of advances in knowledge of the

_C{)2~g1-eeuhouse problem, and of the social, political, and economic
implications.
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Exponential projections of the worldwide production of CO, from fossil-fuels combustion and the observed increase in atmespheric CO. which
amounts Lo about hall the CO, from fossil fuels, The estimated global warming is based on 2 3 degree centrigrade rise for a doubling of atmospheric
CO, (see article below) which is expecled to occur about 2030 if fossil-fuel CO. continues to increase at 4% per year. The Possible US. Drought'
threshold is based on SRI Project EGU 8375 {unpublished DoE repert of July 1. 1877, prepared by JASON group. G. MacDonald, Chairmant and the
‘West Antarctic Ieemelt” threshold is approximated from the work of J.H. Mercer (Nature, January 1978

Cumulative CO, production is based on the work of R.M. Rotty, and observed CO. on the work of C.D. Keeling and assacistes.

Report to presidents adviser:
CObuildup can change climate

i uetion of the CO, issue into U.S. energy policy The group stited in its report that the basie maﬂ
mt':I-:r];E;i l:l:{)t:lp closer in November as a scientific advisory  relating CO, to global warmngt'senrmt.snhrwﬁ_

» ed, " g concentration of the atmosphere  see, “We have tried but have been unable to a
sa?:tg;; t:ir;tglet{ f‘l.-h t I'E.IOI"! best estimate is that changes in  overlooked or underestimated physical eflects that ec
global average temperature of the order of 3 degrees Cwill - reduce the currentl estimated gz;b. al warmings due
oceur and that this will be accompanied by significant  doubling of atmosp ric CO. to negligible ortion
changes in regional climatie patterns.” . reverse them altogether.” = -3

At the request of Frank Press, seienee adviser to the The report is summarized in Science 23 Ne
President, the National Academy ol Sciences had convened — under the title, *CO, in Climate: G :
this group of experts who had little previous involvement in- Have No Fault'. The panel was chaired :
CO, studies to make an impartial examination of the validity - MIT. =

af €O, forecasts.
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From our readers

; gletter. It's a tightly edited and f,
"CWF:;I;!:}:TE::; ::TI t:E'aNu:truI guide, especially to “'ei]“’ ﬂ-tl-'rhﬂinl_ \
FepOrt, an t able to follow this complex issue on a da‘ y basis, ., =
or those who are not a David M. Burns, Director, Climate Prnﬁu
Ameriean Association for the
Advancement of Seienge
Washington, ¢

s impressed by your 'O, Newsletter. L will not commeny
of J-.::J:li-li :Il':;::n: init, but I do think you have :uidlr:'SS?i : Rreal many
important issues very convineingly. I hope your newsletler finds a wide gy .
dience, . .. William W, Kellogg, 4

Senior Seient sy
National Center for
Atmospheric Researeh
Boulder, Coloradn

-
i

iding me with a copy of the October:

L k very much for providing me wi & C0pY Jetober

?ﬁn;:‘-':;q-r};:& Nz'::sfet.'rr.T look forward to reading in-depth the CO. pro-
blems. . .."

Larry R. MeDonald
Member, House of Represeniatives

Editorial

~ The CO; Newsletter's editorial goals are to aid enlightment on the €0,
ireblem, to promote constructive and timely solutions, to reducy disagree-
| mentand to encourage cooperation.
:3 ~ The many persins who continue o send articles are
. ﬁd eontribution toward enlightenment. Idens for constructive solutions
& just now being formed as the CO, issue emerges from seieniific
4 €5 (o reach the political and industriol worlds, While scientific
rent {5 declining with the dequisition of wew data, mueh disagree.
15 i the political world aver what wational energy policy should
hould be the role of industrial establishments in earriing it
futionary encryy policies which are now being considered by
unity to bring the €0, buitdup to an early hall would re-
cooprration between government and bustness than ap-
‘to exist. Unwarranted hostifity and intolerance directed towards
e e itical guin make it difficult (o address the CO, pra-

tir be thanked for

n businesves have nat been i olly oblivious ta the €O, problem
ve report on !ﬁapuv{mﬁm_ﬁ-
ty a decade ago (May 1970) in

ted that the €O, buildup

A serious environmental concorn.

“I would like to thank you for sending me the first issue of your publiea-
tion, €0, Newsletter. It seems well organized and thoughtful. A publica
of this type will be useful in pointing out that all energy systems can hav
harmiul effects on the public. . . ."

Herbert Inhaber, Scientifie Adviser
Technology Impact Dms!un ]
Atomic Energy Control Board of Canada

“Thank you for sending me a copy of your CO, Newsletter. It seems
portant and worthwhile endeavor. and one which will serve a vital
tional function over the coming Years. . . . .

"From your newsletter [ was not entire clear what you perceive your |
dience to be. Whom do you hope to reach? What other aclivities dos

organization participate in, and how does it impact on your interest
and climate? | T

Henry D.I.
Lawrence-Berkeley Labar:
University of C;

tWillium N. Barbat is in entrepreney
minerals exploration and production, an
usiness eonsultants in (hree sta




How fast can the ocean waters and other natural sinks take up the CO,
produced by man? This question has been the center of heated conlroversy
which occupied a Jarge share of the Dahlem (Berlin) Conference on ‘Global
Chemical Cycles’ in 1976 and ERDA's Miami Beach Workshop on Lhe "Global
Effects of Carbon Dioxide from Fossil Fuels Combustion® in 1977,

One school of thought holds that man-created CO, would be removed from
the atmosphere at a rapid rate—possibly as high as 6% per year —once
man’s outpourings of CO, have ceased. If so, any legaey of a COsinduced
elimate change would be short lived except possibly for any destruction of
icecaps that has taken place before a COyinduced warming ended. Natural
uptake of CO, Lhis fast would essentially relegate the CO, problem to a
reversible status, similar in certain respects to smoke pollution and acid
rain. Also, the contributions Lo the CO, buildup due to fossil-fuel consump-
tion by people in the United States (which comprise 5% of the world's total
population) in such a case figures to be 12% of the overall atmospheric
buildup rather than 24%.

The leading advocate of this rapid-upiake hypothesis is biologist George
Woodwell of Woods Hole. Woodwell's position is based on his estimate that
the cutting and burning of forests {essentially for farm-clearing in the
tropics) is currently a major source of CO, — possibly as much as 20 to 100
percent of thal released by the burning of fossil fuels. Woodwell's estimate

of the deforestation rale is not based on hard data, but is projected from
very limited statistical samplings, which statistics have also been inter
preted by some others as showing a slight increase in forest biomass.

The opposing school of thought holds that uptake by the oceans is very
slow and depends on the turnover rate of undersaturated deep oeean
waters, which is of the order of 1000 years. If true, then as man's cumulative
output of €O, exceeds certain Lthreshold values to cause impacts such as a
decrease in agricultural productivity, a decrease in marine habitat, or to
cduse icecaps Lo become unstable, these impacts would become irreversible
for many generations Lo come. Also the slow uptake carries the implication
that the highly industrialized nations bear most of the responsibility for the
€O, buildup rather than sharing it almost equally with farmers in the
tropies.

From ‘Fuel Combustion Adds to Anxiely over 00, Buildup’, by David
Sleeper, Conservation Foundation Letter, Augusl 1979 (1717 Massachusells
Ave. NW, Washington, D.C. 20036}

“The amount of atmospheric CO, has been inereasing  rapidly sinee (he
onset of the Industrial Revolution. And in the past 20 yeurs, the gnoual rate
of increase has grown sharply,

“All this has caused a mild panic in the scientilic community, . .,

"For the past decade, debate in the seientific community has been sharply
divided belween those who thought the earth was heading into . eooling
period — perhaps even a new ice age — and those who forecast a global warm-
ing. This “fire and ice' controversy still continues, bul recently the weight of

scientific opinion has shilted toward the warming thesis.
The current belief is that rising levels of carbon diexide will simply over-
particles, or ot her phenomena that might cause long-term eyelie chang
“The names of the instilutions currently working on the CO. prab
gest how seriously it is taken. In the U.S,, they include ii_he Nati
for Atmospherie Research, the Marine Biology Laboratory al Wo
the MITRE Corporation, SRI International, the National Aea
Seiences, the Ouk Ridge National Laboratory, and at lej ;
sities. Most of the government work is being hand
Department of Energy's Carbon Dioxide and Climate
up in 1977, (Until recently, CEQ and EPA have not

whelm any cooling brought on by sunspot activity, increases in air-borne

The slow uptake view is shared by the geophysicists, g :
oeean scientists who have made extensive studies of the world's.
bon budget. Notable among this group are Wallace S.
Takahashi, and associates of Lamont-Doherty Geologi
Columbia University, C.D, Keeling and associates o
Oceanography, Minze Stuiver of University i
and U. Siegenthaler of Switzerland. A

An article published in Science 26 October 1979
associates notes that “several versions of Al
appear Lo give reliable and mutually consiste t
uptake by the oceans . . . calling for a modest inere:
restrial biosphere in order Lo achieve a balance in L
workers further provide hard data on the distribution
ween various earbon reservoirs which provide
known carbon reservoirs. The authors also note
uptake hypothesis and deforestation estimate de 1
third and one-half of all the tropical forest would have ¢
last two decades, which should be more readily ap )

at & constant rate per year rather than at the exponen
hibited by the CO, buildup, one notes that Woody
deforestation rate would result in complete elimination of
cover in two or three more decades.) In resolving the
budget contradiction, Broecker's group conclu :
previously cut forests and enhancement of fc ] resul
cess CO, in the atmosphere have probably roughly bala
forest. destruetion during the past few decades. :
While the controversy over deforestation an
tled Lo everyone's satisfaction, majority scit
favor the slow-uptake school of thought., With
is no safe allowable rate of CO2 output whi
threshalds from being reached. Rather EVETY
likely to have a long-lasting effect. Acceptance
shifts the social concern fram slowing the rate ¢
the total amount of CO, produced from f




smoke) do

plan proposed by the Depart:
were severely criticized by the
ernalional consensus of Lhe
xide problem will be issued in

f mankind on climate’, by William W, Kellogg. Annual
Planetary Sciences. 7:63.92:

nt influence (than heat pollution), and one which ean be
change of atmospheric composition as we add

smog, and a variety of relatively stable traee
elhanes, methane, nitrous oxide, carbon

compare the magnitudes of the various human offects on
‘that the largest single influence is that of adding carbon

.ﬁ-'lh&’p:jat have coneluded that if these aerosols (smoke

i . unhurned gasoline, photochemical
mly over the earth they would increase Lhe
ring sunlight and thereby eause a general

J hy this is almost surely not the case ... are hriefly
- such industrial aerosols land the same would apply toslash-
not remain airborne in the lower levels of the at-
than about five days on the average. ... That means (hat
phenemenon and are limited for the most part to the land
hey are now known to be fairly

because they contain small par-

" and therefore Lhey absarh solar

tter it , . .. Detailed ealculntions taking aceount af
properties, and the albedo of the underlying

g aerosols will lower the albedo of 4 1y pical

; g of the lower atmosphere. (Qver a

| they may cause an inerease in albedo,

: ire over land.) This theoretical conelusion

land cause a warming has been ve rified by actual observa-

d (Boeck 1976) that the addition of radionctive
nsive use and reprocessing of nuelear fuels could
osphere, and that this might in turn in-

1. ... This effect might turn out to be
the interactions belween the earth's
ble to say at this time what the final

At > |

e o :

o

' of fron %ﬂal e
‘We ¢ L that a warmer earth will also hive
wﬁaﬁmﬁ eontrast. Thus l'hv_ul.moupdhrrfiu“l:m .
relitl\r.ﬂ:r warmer ‘condenser’ at the polar en II WHL Fun more
sterological terms, there will be less aviilable potentiul vng

b m?m Lo vonvert Lo kinetic energy. - . -

where they are capable of throwing light on the regional changes
accompany a general \.m:rrnlll,:;':@e ..« we can probably look forw
liminary results in a very few years. ...
pr_::l} the m&nai-ii%;resenkdyhure {urns out to be correet, more or fes
climatie ¢hange becomes ain aceep ted reality, what will we decide (o do
it? The eountries of the world must st together, since the elfect is gl
character and the cause, primarily the burning of fossil fuels, is an inge
Lional activity.” ’ .

From *An ing into man's impact on climate’, by Walter Orr I:IP
Eﬁ: ';,.;: %{I?::Eyl;:rum Distinguished Leecture 1978, Aspen Institue
H"I'h]_‘:e“ﬂt:lzimtﬁ;: ;' look at the predominant view _uf lhE.-il'lI'!l.lpm_n 0
dioxide and the ‘greenhouse’ effeel. If this oceurs, sometime within

30 Lo 50 years (whieh is an extremely short f.lme-penn.\d in lerms
fluctuations), we will see a much warmer Earth that will pnrhuptg;r .
period that occurred in the Earth's history be,lwe‘en 4,000 and 8,000
a'g'u. usually called Lhe altithermal period. This pgn_u.d resulted ina v
ferent distribution of vegetation, a very different _dul.rihul.f!;g of rai
temperature, and in particular, as William Kellogg and o_lhus..hg_ ;
out, it resulted in quite a difference in patterns of where ane would pt
grow various crops. The Sahara Desert wos: vegetaled, at least lightly, d
ing that time, and [rom Lhe Rockies some diat.ancl.-_tn "_}'E'F“.-t. L
bably almost a sandy desert, I this were Lo recur we would prot
sand dunes not just around Alamosa, Colorado, but pn?bahlg_r_ I

miles east of Boulder in regions now important for agriculture

It also was reasonably clear that dur[ng the n]tilh_ernml 1l

siderably greater rainfall in East Africa, and that in the Sibe
where wheat is grown {(marginally at the present !.IT.IIC lhemm,at
ness of the growing season), there was something like a two, thre

or possibly even four week longer growing season. II this w :

would extend significantly the range of the growth of wheat. It &

not totally unreasonable to expect that if this change were to
would find the Soviet Union as a major wheal export nation and the
‘States as a substantial wheat import nation. But, of course, Lhis

tion.
®

From ‘Environmental and Societal Consequences of an Increase i
nospheric CO.', a summary by Roger Revelle of the DoE-AAAS W,
held 4l Annapelis, Maryland on April 2.6, 1979:

“The dominant eoncerns of the panel on the oce:

"Our coupled general cireulation models are just getting Wlﬁ:
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o ;ﬁ}mm.m:hi been no rain, and take away
bee rain, man eannol respond with his agriculture

use of coal resources, and the rate al
fuels tis country and in the Western world,
think we should put more siress on nuclear,

Derek Spencer,
: ~ Research Director
Woods Hole Oceanographic Institution

ks .

effects of CO; on the climate: general prospects and the
hetie fuels', presented by Henry D.I. Abarbanel at a conference
red by The Energy Bureau Inc., Dee. 34, 1979:
ie 0O, amount due to human activity has been increasing
thi t 20 years. This translates into four billion
ring the atmosphere in 1978, Al 4.3 percent increase
imount of CO. put jnto the atmosphere by peaple doubles
If we continue to increase our carbon based fuel consump-
te, then by 2030 we will have doubled the €O, concentration in
here compared to its 1978 value. |, .
disputes that the CO, greenhouse effect will eventually aceur, . . ,
models agree on the following consequenees of doubling
{15
j&yeg\'a_.ge global temperature increase of 3-4 degrees C

1 temperature inthe . ., polar regions will be much larger:
: 5.5 degrees C (8.9 degrees F) or mare near the poles.
will be severe effects on the distribution of precipitation, the
season and probably the cloudiness in the temperate zone.

ability of the great ice sheets of Greenland and the Antaretic will
L time scale of perhaps several hundred years the West An-
- will disintegrate raising average sea level by five Lo six
On a much longer time scale (probably thousands of
ill disappear: (his will raise sea level by as much as

d arguments to believe that the temperature rise will be
LT than the winter, Caleulations based on Lhe principle
mtw ‘indicate that the summer lemperalure rise in
t in, say, Washirigton, D.C. will be as large s 8 degrees C (147
In February, the rise will only be 2 degrees C (3% degrees F).

of this magnitude should be compared with the
he past 100 years which show changes [rom averages
als ol only plus or minus % degree F. So the
r re: talking about ure about ten times the
An polar !;:ghms the expeetod

ol By vinds and the like which
“These (ehanges in precipitation. soil moisture. winds 3 Lemperature rise

would resull from dauble CO,) coupled with Lhe pfo:nﬂ;dmm g
L Ll i i s { the Ukraine will be
Plains of the U.S. ind the vast wheat growing regions o ek s
affected. Perhaps the only result will be Lo move the major grow hmﬁ;
north to Canada, Siberia, and Northern China. le.-n Lhe mn:ul nign
scenario I have imagined or have heard is full of major human a eronamic
disloeations.”

{Dr. Abarbanel participated in Lhe 1978 JASON report and in the fi-lll?-
up study of 1979, The 1879 study is expecied lo be mlrurdgﬁlayl SRI-
International through the Department of Energy in January of 1980,

From 'CO, and the Bissphere’, R.S. Loomis, an invited paper in “Waorkshop
on the Glabal Effects of Carbon Dioxide from Fossil Fuels”, U.S. Department
of Energy, published May 1979:

“Woodwell and Houghton (1877) presented an argument thal the
bissphereis currently 4 net source of as much as 5 to 10 X 10" metric Lons of

carbon as CO.. Their vase rests on man's disturbance of Lthe tropical forests

and wet soils, Soil disturbanee is taken as o corollary of forest-culting,

“Much of the evidence of eutting is drawn from Hamilton's (19761 study of
the Western Llunos region of Venezuela, where cutling was estimated at
about 1.8% per year. That rate is derived from Viellon's appendix to
Hamilton's report, which gives 21% as the forested area of thal region in
1825, 45% in 1950, and 80% in 1975. This is a populated region, and the mix-
ed vegelation (tall grass-galleria forest) apparently has long been subjeet Lo
eutting and regrowth. The report notes Lhat if proposed euiling is carried
oul, a similar rate might apply in the future to much of South America.
Woodwell and Houghton apparently use thal statement as a basis Lo suggest
that the worldwide cutting rate is 1 to 2%. That such has not yel happened
in Venezuela is revealed by examining Hamillon's report in more detail:
85% of Venezuela's forests lie in other provinees south of the Orinoco River,
and Hamilton observes that no one knows how fast those [orests are being
allered because of lack of commercial and scientific coptaets. Those pro-
vinces are essentially unpopulated, and logging and shifting agriculture are
far less intense.

“Woodwell and Houghton's 1 1o 2% rate also does nol apply Lo the
Amazon busin, Zinke (personal communication) finds from radar maps that
less than 0.5% of thal basin has been disturbed during the past ten years.
Brazilian agricultural development is centered mostly on the cerrado
vegetation seuth of the basin. Muthoo (1977) provides data for all Brazilian
forest lunds, 1958 and 1974, from which Wadsworth __ . estimates that 10.3%
of the biomass! has been cut in {hat 15-year period. . . . Correction for
regrowth of foresl or pusture and for remaining stumps (1 large fraetion)
would reduece that rate.” '

|
|
|

From ‘Status Report Carbon Dioxide Effects Research and Assessment e o

gram', U.S: Department of Energy, July 1970: el A dseersrasnl B g
“A conlerence of Experts on Climate and Mankind wa

¥ February 1979. .. . The focus of the (World Meterologi

: vus interaetion of elimate and suciety.

duals [rom 50 countries atiended.

1 Was used as 4 common.
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Energy alternatives
to meet projected demands

If an enlightened pul::lie chooses to halt the €O, buildy e y 3
faced sqnarellly_ in choosing an energy sirategy to “cpmpﬁblﬁiﬁ;&ﬁn%
supply fspahsrll ¥, resource availability, and price are pll bounded by certain
ponstraints: ;

. The primary purpose of manufactured energy is (o
|abor, Any source that is labor-intensive falls 'ﬂfgﬂ of t:ﬁpgéﬁl&f;ﬂ_}‘e;:
pasic measure of energy efficiency (or magnification of human labor! is I'J'f-'{u',

ghifting the high price of harnessing diffuse anergy twind, Alav. ocenn -I.Iilel'*:
mal and biomass) to tax monies does not hide the cost in terms of human
Ia_ Like food, the demand for utilitarian energy (which provides food

refrigeration. cooking, clothing, shelter, bodily comfort, illumination, basie
transportation, waler supplies, sewage treatment, and medical carel is
relatively inelastic to changes in price. Large price increases would decrease
demand significantly only where there is an inability to pay. Incentives for
people o use more utilitarian energy are to make more leisure  tlime
available, to experience less physical [atigue, and 1o experience increased
comfort and well-being. Demand is restricted by satiation, inereased efficien-
ev, decreased obsolescence and declining birthrates,

- The demand for pleasure-giving energy {traveling for leisure pursuits,
pom-pooled commuiting, and driving large vehieles and molorized living
quarters! is limited only by affordability. The price of gasoline in the U.S.
would probably have Lo exceed $3 per gallon to severely restrict the use of
personal vehicles for pleasure.

- All energy supply sysiems consume mineral resources, even Lhe
‘renewable’ energy sources,

- The supply of conventional forms of cnergy is generally responsive to
price (with a lag of several years) barring politieal eonstraints and barring
the control of prices hy a few nations which dominaute the supply,

Worldwide, the exponentially rising demand for oil will ;irpliahiy nol be
constrained for several decades by the depletion of supplies, and may be al-
fected only little by price rises as recently witnessed. Domestic supplies of
oil are being depleted apparently because the average replacement cost of
new depaosits in the ground has exceeded revenues from produetion,
Therefore, OPEC has been able to peg the price of their oil to precious
metals.

When overall productivity has declined in the LS. and the spendable
money supply has continued to grow, high rates of inflation have resulted.
‘As shown by the accompanying graph, Lhe price of silver leompared (o the
dollar) has responded eonvulsively to high inflation, and the price of OPEC
oil hus responded similarly a short time later. Belween surges of inflation,
foreign oil has generally declined in terms of constant dollars, yet the
world's total oil reserves have actually continued Lo incrense during periods
when the real price declined. .

OPEC oil has not been immune to economic substitution, however. Shori-
ly after the Arab oil embargo of 1973, utilities turned heavily to nuelear asa
long-term economy measure. The increase in demand for uranium caus.gd by
a rush to eover unfilled requirements resulted in a convulsive jump in the

Clip and Mail to: _ g
William N. Barbat Associales

P.0. Box 24, Teton Village, WY 83025
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uranium price similar to the Jumps in silver and OPEC oil, A second eyele

may be in the making for similar economic reasons,

Praetical energy strategies to halt the CO. buildup must look heyond
these short-term fluctuations in price and demand, which essentially are
caused by wild fluetuations in the buying power of the U.S. dollar.

An activist movement in the U.S, has made a strong effort to replace Lhe
nuclear energy option with diffuse (‘soft') energy sources. Few of these ad-
Voeates realize the magnitude of the physieal resources and human labor
needed to sustain the soft energy systems, which are mistakenly termed
‘renewable’.

Five bushels of eorn (maize! are needed to yield 12 gallons of ethanol,
which has the energy equivalent of 8 gallons of gasoline. If 41l the gasoline
energy consumed in the U.S. each year were (o he replaced with energy
from eorn— which is ane of the most efficient sunlight converting plants of
the temperate zone — 400 times the annual 1.8, corn crop would be needed
to provide this much ethanol. Such a supply is an absurdity, bul it brings
biomass into focus, Even a limited amount of biomass substitution of fossi|
fuels would require the continual replacement of essential plant
nutrients —phosphate and potassium— of which the world has limited
reserves. ("The depletion of U.S. reserves of phosphate rock, particularly
from Florida and Tennessee, is prajected to oceur before or shortly after the
end of this century.” - W.F. Stowasser, 1.8, Bureau of Mines Bulletin 667,
1976.) The use of these mineral fertilizers Lo provide automotive fuel
precludes their use for growing food.

Herbert Inhaber has been attacked repeatedly in print for attempting to
analyze the comparative industrial risks of soft and conventional energy
sources. Inhaber has rated soft sources as relatively high overall in in.
dustrial accidents because soft systems would require very large amounts of
steel and other metals per unil of energy output. Inhaber's detractors
criticize severely his estimates of comparative risks in their attempts to de-
fend soft systems. However, these detractors overlook completely the
magnitude of the resources consumed and labor spent on solt energy produc-
tion, which provide narrow eonstraints.

To supplant just the natural gas used to heat buildings in the U.S, for 30
years with solar-thermal energy is shown to use as much steel as could be
produced from the entire U.S. iron ore reserves. Wind energy is shown to
use d limes as much steel per unit of energy output as solar thermal. To sup-
plant the electrical energy used in the U.S. with solar-photovoltaic is shown
lo require about 3% of the entire U.S. work foree just to supply the
materials on a sustained basis (and possibly a comparable number of
workers to construct and mainlain them),

Large inaccuracies could be admitted in these figures without altering an
obvious conclusion: Until the resource and labor demands are reduced great-
ly, such systems could not possibly supplant fossil fuels for the 4% billion
people in the world today. Until such soit systems become competitive in
price and resource consumption, such systems al best will be limited Lo sup-
plementary supplies.

The remaining energy sources which could feasibly supplant fossil fuels
on a major scale over the next few decades are nuclear and hydroeleeiric.
{Geothermal from natural waters and natural steam also releases CQ, from
the lithosphere). Hydroelectric is restricted by the limiled number of
available sites and by Lhe vulnerability 1o droughts.

By elimination, nuclear fission energy is the lone candidate to carry the
burden of halting the CO, buildup relatively soon. This conclusion has heen

apparent to many workers on the CO, I!'NME'B [”Fﬂm’ :x:' but so
nuclear controversy has not taken the h'T plad ﬂmlheﬁo‘c
American Nuclear Saciety has published ?nhf rig l"';fﬁ‘ s dheibTE
blem, and the Nuelear Legislative f’\dwmry_ Servi:.- oo f
traduce this issue after giving it serious consideral nl:h i ;‘Vdﬂ'"l;l:'gy :
panies now realize a much better financial ﬂ::wrn on Lhe n ear
vesiments, and some have taken baths inred ink trying :Iﬂ P"'I’mm-;llhtlil?f_;

Thus the CO, problem has no outspoken champions nn“ no legis l.i'ru lot
by. Nor does the CO. issue serve conveniently as a rallying ciuse f[or ge
Livism. s

| I:-T;,Tlun.aluly. though, the GO, problem has !ll:'l. I_Jt:cnme un .nx[!w,l? "-,h ;““j
This issue is being | reated rﬂtinnnll{éﬂ lhl:‘ zc;i:’i l::::;:‘:““ Ly.inthe news

i i ities, Apathy has been : ', . _
m?ﬂz'::;&f:::n; mtrt'nnr{-nergy attractive Lo the public and hlshlr'eh@f
petitive with all fossil fuels may be to treat environmental Der]eu.
generieally rather than specifically. If prevention of cndml.';;r is ;he th“::
then all exposures to cancer-causing suhsl.:!nu.'s shoul ar the same cost-
to-risk burden. Presently regulatory ageneies are not churged wit.h Preven.
Ling cancer per se but are charged with regulating some Pl:lil:.llmlml encer
hazard. An example of Lthe generic approach would be to provide people ,h,
crave nieotine with nicotine tablets so that they would no longer he eXposed
to hydrogen carcinogens in Lobacco smoke. The cost to reduce e
stutistics noticeably in this manner may be very small in contrast Lo the y
high costs of attempting to reduce potential curc:_mfngel};_frmn nuelear
energy where the incidence is already so low thal it is difficult 1o detert
Mt“:ies::'crﬂlauyt‘u treated. the radium-226 from coal smoke and ash tand as ;
natural constituent of virtually all drinking waters and many foods) would be
controlled as strictly as the much-feared plutonium:239. In nnlm!
periments, radium-226 was shown to be nbotfl 2V Limes s polent a car-
cinogen in soft tissues as plutonium-239, but slightly less than half as P"‘“-'.?
in & bone dose. Generically treated, the chance of a reactor core melﬂng;
clear through the earth would rank wilhr:.hi' cf;ﬂ::l‘l;z :Fi::l;i:?ﬂlfﬂ!!d fnelﬁ]f' |
i harrels per hour, melting throug arth. . 1

hu:\m;:{nt:'ii c;:mservﬁ;liun ethic eould also h_ellr.l' redice demand gnd__.t;t
substitution for petroleum. Advertising by utilities to promote small
utilitarian uses has heen censured vigorously in the pust, while
widespread advertising of vehieles for sport and leisure enjoyment.
received no censure whalsoever, -

At present only battery-powered cars could |._|I.7Ir?.e nnn—fﬂsgi!;_ {
economically in competition with petmleqm. Little research is
devoted to naturally recycled chemical [uels lor autos, Lrucks, and n_irp
using a non-fossil electric source, While bauer.y p-q:!wur Cin now hm‘ely
pete in personalized forms of local transportation, it presently offers
mateh Lo petroleum for speed, weight, and d;slunc:l.': ..

The drain of U.S. capital for foreign oil purchases is partly responsi
the shortage of industrial capital and for high interesl rates, which
severely hindered nuclear construction. If U.S. gasoline tonsump
reduced by one-half through higher prices and taxes, levied ul: th
pumps—rather than on domestic oil production to subsidize
ports — this would save enough money in this country in 3 years
many nuclear plants as are now operating in the US.

These are some possible revolutionary changes in energy palic;
may result when the GO, problem becomes a publie issue.
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