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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implications,
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Can CO2-induced warming be detected yet?

Can a COinduced warming (signal) be detected above the natural
temperature variability (noise) of the earth’s surface? Using predictions
of warming from climate models, Roland A. Madden and V. Ramanthan
(NCAR, Boulder, Colorado) concluded that zonal mean surface
temperature observed at 12 stations at 60°N exhibits no detectable
warming above interannual variability. The period spanned by these
surface temperature observations (1906-1977) was only 72 years com-
pared to the natural temperature cycles of 78 and 181 years observed in
the Camp Century (Greenland) ice core by W. Dansgaard and his
associates.

Madden and Ramanthan theorized that a CO,-induced warming may
have been delayed a decade by ocean thermal inertia or has been com-
pensated by a cooling due to other factors. They noted, however, that
“uncertainties remain because our current knowledge of climate does
not allow us to distinguish between changes due to CO, and those not to
CO.. In order to prove or disprove the existence of the theoretically
predicted effects of increasing levels of CO,, it may be necessary to
monitor several variables and formulate arguments based on physical

as well as statistical grounds to minimize the effect of the many uncer-
tainties involved.”

Worldwide compilations by NOAA of radiosonde measurements of
temperatures of selected layers of the atmosphere may presently allow
measurements of an increase in the greenhouse effect of CO,. Manabe

and Wetherald had noted from their climate-model studies (1967, 1975)
that while the troposphere exhibits warming with a CO, increase, large
cooling should simultaneously oceur in the lower stratosphere due to an
“increase in the emission from the stratosphere to space resulting from
the increase in the concentration of Co,."

The graph above, based on data supplied by James K. Angell of the
Air Resources Laboratory, NOAA, shows that lower stratosphere
(16-24 km) has generally cooled with respect to the troposphere (0-16
km) since 1958. The introduction of large amounts of voleanic ash into
the stratosphere by Agung (Bali) and Fuego (Guatemala) is seen to
cause the opposite effect. That is, more sunlight energy is intercepted
in the stratosphere and less sunlight reaches the troposphere. A similar
blocking of sunlight has been hypothesized for man-made particulates
and aerosols reaching the stratosphere. However, the divergence of
temperatures shown between the troposphere and lower stratosphere
may be a measure of the net increase in greenhouse effect over cooling
by ash, smoke and dust.

A long term warming trend at a latitude more northerly than 60°N is
suggested by studies of Lachenbruch, Green, and Marshall (1966), bas-
ed on disequilibrium exhibited by temperature profiles in permafrost at
Cape Thompson, Alaska. The authors inferred that a warming of 2'C
has occurred over the last 75 to 100 years. 40
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Small reforms are the worst enemy of large reforms.

—French Proverd

From our readers

“. .. Thanks for copiés of the CO, Newsletter. You have done an im-
pressive job of collecting information from diverse sources that bears
on the CO, problem, and I hope you are able —and encouraged — to keep
N e

George 1. Smith

Coordinator, Climate Program

Branch of Sedimentary Mineral Resources
U.S. Geological Survey

Menlo Park, Calif,

Editorial

The hearings of April 3, 1980, before the Senate Committee on
Energy and Natural Resources on the Effects of Carbon Dioxide
Buildup in the Atmosphere represent a step forward in introducing the
CO; problem into U.S. energy policy. Prominent scientists familiar with
the CO, problem were asked “what we politicians and Congress need to
do” by Senator Dale Bumpers. Senator Paul E. Tsongas noted that
“Current U.S. energy policy has long-term implications, and what we
are going to have to figure out is how bad will those impacts be.”

The responses from the several scientists represented a variety of
opinions. George Woodwell, Senior Scientist and Director of the
Ecosystems Center, Woods Hole, Massachusetts, believed that the
general outline of the CO, problem is unlikely to change as new scien-
tific information is gathered. Woodwell came out strongly for a world-
wide recuction in the use of fossil fuels, but relying heavily on his ex-
perience he felt that nuclear power is inherently a dangerous
technology that could not be developed without the proliferation of
nuclear weapons. He also recommended the sequestering of carbon by
the development of forests.

Gordon J. MacDonald, Chief Scientist of MITRE Corporation,
McLean, Virginia, recommended that the CO, problem be considered as
an integral part of the development of energy policy both here and
abroad. “[I]t will take between 10 and 20 years before warming due to
carbon dioxide can be detected against natural fluctuations in climate.
By that time commitments by industrialized countries to coal and syn-
thetics could be reversed at substantial economic loss. MacDonald en-
courages enhanced use of natural gas “which generates significantly
less carbon dioxide per unit of energy delivered than other carbon-
based fuels and which is presently demand limited rather than supply
limited.” While he expressed reservations about nuclear with regard to
proliferation, safety, and waste disposal, he would not rule out nuclear

- as a possible contributor to our energy needs of the future.

William W. Kellogg, Senior Scientist at NCAR, Boulder, Colorado,
considers it necessary to reduce uncertainties in how thg climate sys-
tem will behave with increased CO, and what impact the climate change

will have on social and economic systems. Kellogg has been an ener-

getic influence for more than a decade in getting people and organiza-
tions involved in the CO, problem at national and international lev?ls,
with notable contributions to the early conferences studying man’s im-
pact on climate, the formation of the United Nations Envirpnrqental
Programme, and involving the World Meterological Organization in the
CO, problem, :

Kellogg feels that the U.S. National Program and the World Ch'mzfu-
Program (which he helped draw up) can reduce those uncertaintics
which now complicate the decision-making process. He recommen_ded
that the electorate be informed through colloquia, workshops, briefings
for the media, and pamphlets to explain the CO, problem to the public
and thereby provide a basis for political leaders to make good decisions.
Kellogg “would also put nuclear fuel as one of the energy options which
we should keep open.”

Wallace S. Broecker of Lamont-Doherty Geological Observatory,
Palisades, New York, expanded on Kellogg's observation that it is hard
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to get people together to do interdisciplinary work with his own obser-
vation that “most good interdisciplinary work is done by people who
were trained in an interdisciplinary atmosphere. They do it in their
own heads.” Broecker believed that more interdisciplinary under-
standing is first needed on a warmer earth, that more knowledge is
needed about acceptable alternatives to fossil fuels, and that'is too ear-
ly to close off any energy options.

David J. Rose of the Nuclear Engineering Department, MIT, Cam-
bridge, Massachusetts, noted that any additional knowledge on the CO,
problem will only complement what we already know. He stated that
most climatologists accept the view that an increase of CO, to 500 ppmv
may well imply long-term serious trouble, and 600 ppmv surely would.
If so, the time remaining to change over the world's energy systems
and consumption is alarmingly short. Rose noted that the sacrifices in
energy usage which some people would impose on others to halt CO,
outpourings is not conservation but deprivation, and that in the long
run the only major available energy options will be solar and nuclear.

The need for more research funding is obvious to anyone who at-
tempts to work with the meager data available. The trend is not very
favorable, however, as one notes that the House appropriations sub-
committee cut $14.3 million from the NOA A budget for fiscal 1981. The
subcommittee disallowed NOAA'’s request for $400,000 to'launch the
National Climate Program Office, deleted $6.4 million for the National
Oceanic Satellite System, eliminated $1.5 million scheduled for the
oceanic heat flux experiment, eliminated $900,000 planned for develop-
ing new techniques for making long-term observations of ocean climate,
and eliminated $500,000 that the National Weather Service had re-
quested for new oceanic service units, But such research is only part of
the solution. What may be really needed is a decade-long effort similar
to the International Geophysical Year.

Despite the research deficiencies, there appears to be no justification
whatsoever for waiting until better impact scenarios are developed
representing higher concentrations of CO, before taking action to halt
the CO, buildup as soon as possible. In many cases no real sacrifices
would be required, and significant side benefits may result. The biggest
obstacle is to reduce energy misunderstandings and to eliminate
political and ideological bias concerning energy production, particularly
in regard to nuclear fission.

Some people have taken the attitude that the CO, problem and
related energy supply and environmental problems are too complex for
the general public to understand. Furthermore, some people feel that
decisions regarding energy changeovers needed to halt the CO, buildup
should be made by a small group of knowledgeable people without pub-
lie participation. Our position is that a serious problem of worldwide
magnitude as the CO, problem should be explained to the general pub-
lic as thoroughly and as quickly as possible, if for no other reason than
this is the spirit of democracy. The people are entitled to know what is
known, without having the painful parts filtered out. The people should
then be allowed to choose their environmental and energy destinies on
the basis of honest representations of tradeoffs.
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Greenland’s ice is considerably warmer than the ice of the East Ant-

arctic. Ice flows as a viscous mass (similar to the deformati
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' me ing point qf ice Is reached. Thus the movement of the outlet
glaciers varies considerably as temperatures vary. Maximum velocities
presen‘tly reach about 1 km per month in summer,
1gi‘(}.‘bla.clal ice at Sp.ltshergen surged 21 km at the peak of the warm
s perlqd. that is between 1935 and 1938, In the warm 1930s, the
Gree.nland ice sheet began (o recede inland and glaciers were seen l:o be
meltmg_ somewhat faster. No one has yet speculated in print about
what might happen to the Greenland ice sheet if glacial ice retreated in-
lgnd to where the ice is grounded below sea level, thus making it a ma-
rine ice §heet. Conceivably, the development of a body of sea water in
the Interior might change the climate to a much warmer state. The cli-
mate is now controlled largely by the presence of a semi-permanent
barometric high situated over the icecap.

The.InLerim Paper issued by Panel I of the Annapolis Workshop
(Francis P. Bretherton NCAR, Chairman, April 26, 1979) speculated on
how fast a marine ice sheet might disintegrate, using the collapse of the
central dome of the North America ice sheet as possibly a useful guide
for marine ice sheets elsewhere. “Radiocarbon ages of marine shells
from the northern and southern parts of the Hudson Bay differ by only
about 200 years, suggesting deglaciation during that interval. Such an
event would explain the increasing evidence for a rapid rise in sea level
at that time. ¥

Excerptsfrom recentreports

From Testimony before the Senate Committee on Energy and
Resources, April 3, 1980, by George M. Woodwell:

“, .. I have worked on aspects of the CO, problem for more than ten
years and believe that the continued increase in concentration of at-
mospheric carbon dioxide poses a serious threat to climate, economic
and political stability over the next 50 years. The problem may'be the
preeminent international issue in management of resources during the
early decades of the next century. ... ol

“The source of CO, that is accumulating in the atmos.phere is in part
the combustion of fossil fuels. The amount of carbon dioxide produ.ced
by burning oil, coal, and gas is reasonably well known. . .. There is a
substantial body of data that suggests that the terrestrial biota aqq the

. . : fap
organic matter held in soils are both decreasing in total mass. . . . If

i ioxi i into the at-
here is considerably more carbon dioxide being releaseq into
:n:s';here than has been assumed, the models used to predict the future

CO, content of the atmosphere are in error. .. .
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Heat wavespeculation:
Isclimatechanging? =

, PR
The ‘snow-drought’ in the northeastern U.S. till mid-February 1980
and the record high temperatures in the eastern U.S. accompanied by
drought in the Great Plains region, have raised the question of possible
climate change. In late July, NBC's Meet the Press program interview-
ed Stephen H. Schneider of NCAR, Boulder, Colorado, in regard to the
hot, dry summer. That program was never run, but was displaced by
political interviews. <
Moderator Bill Monroe - asked Schneider whether the heat and
drought conditions represented weather abberations or did they
signify a long-range ominous pattern of some kind? Schneider ex| lain-
ed that the climatologists’ understanding is still not sufficient of how
the climate system works and what the human effects on the climate
are in order to replace current predictions based on statistical occur-
rences of extremes. When he was asked to predict further into the
future, Schneider said that based on projections of 10 to 20% more CO,
by about the turn of the century, present theory suggests that man
becomes a major factor in the future of the climate, probably on the
warming side. He further noted that warming isn't always good, as the
summer of 1980 has demonstrated. i ¢
Is it possible that the 1980 heat wave and drought were expressions i
of global warming? The answer appears to be ‘no,' based on information e
supplied by Jerome Namias of the Seripps Institution of Oceanography, 38%
La Jolla, California. A cool area in the central North Pacific at about 1
40°N appears to have caused a slight ridge of high pressure in the upper
atmosphere (above 700 mb). Beneath this ridge clear skies and light by
winds allowed the sea surface to warm considerably, which greatly re-
inforced the ridge to make it of the type which usually has led toa
drought-producing high over the continental U.S. in the past. Through
May 1980 the slight ridge over the cool ocean surface did not block
cyclonic storms, thus allowing much rainfall in the U.S. this spring.
Beginning about June, a marked reversal took place in sea-surface
temperatures in the central North Pacific and in the continental weath-
er patterns. S L el R
The 1930s drought, which occurred at the time of greatest global
warming in several centuries, differed by being (:onsist.eltly‘lelol"'ﬁf1 WEE
rainfall in spring, which was then followed by extensive summer he:
and drought in the U.S. and southern Eurasia. The ‘snow-drought’
the northeast last winter accompanied temperatures abov
throughout much of Canada, northern Europe and Russia
Climate Change. The west coast of Greenland experienced an exce
tionally mild winter, with rain at high latitudes in January. Sin
records began in 1873, last winter was one of the warmest on recc
all three winter months. In previous years when Greenland
ed warmth, the winters were cold in Europe, while 1979/80
While good spring rainfall in 1980 in the Great Plains a
rains in the Northwest provided for a near-record whea!
‘cent heat wave and drought caused a 15% decline .
tion and an 18% decline in soybeans. More than
deaths were recorded in the South, Southwest, u;d';‘

_ in the first half of the next century. It
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possibility of developing nuclear Power without enabling the prolifera-
tion of nuclear weapons . .. The conclusion from analyses such as this
one is likely to be that there is no reasonable possibility of continuing
the current rate of energy use over the next decades . |, ."

e ke N
From Statement of David J. Rose submitted to the Senate Commit-
lt;;onn Energy and Natural Resources, April, 1980, revised 22 April

“In briefest summary we conclude:

“1. There is plenty of fossil fuel in the world to get us into much CO,
trouble, but the gas and oil alone probably would not do it. The big
resource is coal, and the CO, question is really a coal question.

“2. We generally accept the view of most climatologists that an in-
crease of the CO, level from its present atmospherie concentration of
338 parts per million by volume (ppmv) to 500 Ppmy may well imply
serious long term trouble, and 600 PPmvV most surely would.

sources by about the year 2010, if 5 CO, level of 500 ppmv is not to be

exceeded, and about 2020 ifa CO, leve] of 600 ppmv is not to be exceed-

ed.

“Patterns of €nergy consumption do not change easily in the short
term, but in the longer term many opportunities exist to use energy
more efficiently and rationally, most Prominently in the industrialized
countries, but also in less industrialized ones. This is often inaccurately
called conservation. . .

“We assume that if Jess total fossil fuels are useq during all future
time, we have big social trouble from unmet demand. . .

“What can we do? The outlook is bleak, The possibilities are:

“1. The allowed valye of CO0, is too low? (i.e., upper limit js uncertain .
..). 800-1000 Ppm is grossly excessive, because many plants die. 450-500
pPpm sets most climatologists on edge.

“2. The energy growth can be reduceq. . .

“8. Let the C , increase with time, if we find we can adapt toa chang-
ing climate, or are willing to bear the cost of its consequences after all.

“ . . Some of the climatological consequences will be delayed,
possibly by a couple of decades; the upper layers of the oceans hold a lot
of heat, and warm up slowly, and the West Antaretic ice sheet will take
some time to melt (if it does). This makes the problem socially and

point, ‘So far, so good.". . .

“What is alarming . . _ is the rate of growth of non-fossi technologies
that are supposed to replace the foss;i] sources.

“It is often, explicitly or implicitly assumed that new technologies
could grow without limits. This is not so, .. Wood dominated the mark-
ed in 1880. It took 60 Years before wood lost 50% of the world market.
It was taken by coal which in turn was displaced by oi] and gas. For
more recent technologies such as oil and gas the market penetration . , .
the period for gaining or losing a market share of 509, starting at 1%
share, was globally 80-90 years; for the U.S. it was (about) 50-60 years. ,

Normal replacement time for industrial equipment under historical

growth rate has been 30-50 years.

“...the 50% mark (where 50% of the energy demand must be met by
non-fossil means) occurs in the years 2008, 2011 and 2018 for the 5%,
4% and 2.4% growth respectively. . . the difference between 49 and
2.4% is only 7 years, not more. . .

“Within the limits of the scenarios developed in this presentation,
the situation demands immediate attentjon, if the 500 ppmv limit is not
to be exceeded.

“However, for the 600 ppmv limit, action initiation time ranges from
NOW to less than a decade hence, depending on the initial energy
growth rate. . .

“Hence, we conclude that keeping the CO, concentration below 500
Ppm will not be possible, except under conditions of prompt world-wide
collaboration on new non-fossil, energy sources, coupled with a global
collaboration on using energy more wisely and efficiently than we do
now.

“Should we ‘Accept’ the Climatic Change?”

“This means measuring the ‘cost’ of CO, buildup as a function of time
and implicitly deciding that we can accept it, or adjust. It corresponds
to deciding that we can tolerate a higher upper limit to carbon dioxide
than we now imagine.

“An argument often offered is that some areas will benefit, some wil]
lose, and it will all come out about equal. Or if it jsn't equal, we don't
know enough about the details, so the best thing is to do no more than
study the problem. '
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energy options, rather than less. That means in particular both solap
and nuclear power. Both those technologies tend to make th?' country
more electric than before, a point not always recognized, . . g

wait for the climate to heat up before doing anything? j
ngzgz w?{(ellogg and Robert Schware, Denv'er. Pogt. April 28, 1930{

“...In his zest for modernization and industrialization, man has been
adding more and more carbon dioxide into the atmosphere through the
ever-increasing use of coal, petroleum and natural gas...and through
deforestation of tropical woodlands.

“Few heads of government seem to grasp the hugeness of the pro-
blem and the difficult policy choices ahead. It now appears very likely
that the ‘greenhouse effect.’ which is now well under way, may early jn
the next century produce an average temperature greater than any
which has occurred in the past 10,000 eyars.

“THIS YEAR Food, Climate and the World's Future Program of the
Aspen Institute for Humanistic Studies in Boulder embarked on 2
preliminary study, sponsored by the Department of Energy, of the
political, social and economic consequences of the climatie change that
may be in store for future generations—consequences that will pro-
bably begin to be felt in the next 20 years.

“There are many significant social and economic activities which
could be affected by a carbon dioxide-induced climatic change. World
crop losses, shifts of fisheries, and changes in the frequency, severity

the possible disintegration into the surrounding ocean of the huge and
presently unstable West Antarctic jce sheet. . .

“It has been argued — perhaps rightly —that the rich dveloped coun-
tries should bear the brynt of control costs, mitigation strategies and
€conomic impacts, either because they have been principally responsi-
ble for the risiqg concentrations of atmospheric carbon dioxide or

“In any case, bewailing our impending climate change, foot dragging
or horse-and-buggy policies Will not provide future generations with
the strategies that could reduce the adverse impact. There are many
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decisions that could be made now to help us to adjust to an uncertain
future,

“Rather than wait for appreciable changes in climate to heat up the
[uture political climate, the issue should become a focus for all energy
and land-use policies throughout the world."

From Weather Report: More Heat by Arlen J. Large, Wall Street
Journal, August 1, 1980:

“There seems to be a growing consensus that carbon dioxide warm-
ing of the earth is really going to happen, and there's q growing suspi-
cion that nothing much can stop 1.

“‘It's as enormous as anything we can do on the face of the earth
short of nuclear war,’ says U.S. Energy Department’s David Slade.

“'If the theory is true,’ says Prof. David Rose of the Massachusetts
Institute of Technology, ‘that means big trouble.” The world possibly
faces ‘an international problem of enormous dimensions, says En-
vironmental Protection Ageney boss Douglas Costle, requiring
‘massive corrective measures.’

“The theory inspiring these dire warnings is that increased world-
wide burning of coal and other fossil fuels would double the amount of
carbon dioxide in the atmosphere in the next 50 years. . . traditional
patterns of crop production would be altered, . .. while fishermen would
find nothing to catch in their accustomed seas and new kinds of bugs
would infest new places. Scariest of all is the predicted inundation of
major coastal cities if a warmer ocean melts a lot of polar ice.

and 50% more than natural gas.
“Moreover, Congress has Jjust passed legislation setting up a new in-

dustry for production of synthetic fuels, which Spew out even more car-
bon dioxide than coal; the law carries a tacit acknowledgement of possi-

study of the earth-warming theory. . .

*‘There's a growing pessimism among people who are knowledgeable
about how international law operates on how you could set up a global
regulatory mechanism for carbon dioxide,’ says William Kellogg, a
specialist at the National Center for Atmospheric Research in Boulder,
Colorado.

“The National Coal Association, naturally no drum-beater about the
dangers of carbon dioxide warming, suggests foreigners already are
tired of the constant stream of alarms coming from American en-
vironmentalists. ‘I have a difficult time seeing the development of any
kind of carbon dioxide regulatory regime which works world-wide,’
says Joseph Mullan, an environmental monitor for the association. ‘The

" rest of the world thinKs we've gone bananas.'

“. .. Reforestation is not the answer,’ says Mr. Slade at the Energy
Department, which is heading a huge and long-running government
study of carbon dioxide warming.

“Energy conservation and the greater use of solar and nuclear power
are all advanced as obvious alternatives to the expected boom in coal
and other fossil fuels. In the U.S. alone, however, these alternatives
already have tended to instigate paralyzing political fights that
doubtless would be magnified in the global arena. . "

From Report of Ad Hoc Panel on Economic and Social Aspects of
Carbon Dioxide Increase (Thomas C. Schelling, Chairman), Climate
Research Board, National Research Council, to Dr. Philip Handler,

 President, National Academy of Sciences, April 18, 1980

“In a letter dated January 2, 1980, Dr. Press requested that the

Academy assess for him, as promptly as possible, the likely foreseeable

- social and economic consequences of an increasing concentration of at-

~mospheric carbon dioxide. He also requested a judgment on any im-
pl{c,a}ions for policy. ., - ,

. “There is assuredly enough economically accessible fossil

- fuel—primarily coal—to inject into the atmosphere several times as

‘much carbon dioxide as it now holds . «- Once established, elevated car-

bon dioxide levels would then almost certainly persist for many cen-

€S,

me point within the range of carbon dioxide increases that
serves of | could produce, the floating Arctic Ocean sea ice
r i ner, radically altering the meterology of the
consequences that are not now predictable.
West Antaretic Ice Sheet. A warmer climate
ight cause it to disintegrate over a period of a
g sea levels by about 15 to 20 feet, . .
of changing climate would certainly be felt in

ignificant and
agriculture. Changes in precipi!.ation would beazlgs;rgvging P
most conspicuous, but changes in temperau;re be important. Shifts in
sunlight, and the frequency of storms would also 'e't ay creats Hew
climate zones and in the loci of agrlcu!tural _:aci:l\'l yro 5 ard Harmiing
combinations of soil and climate to which existing couprces ok
practices would be imperfectly adapt‘ed. L rgstr an(i climate . .
fisheries are also sensitive to changes in ocean chemistry

: ignificant con-

“Changes in availability of water are the s::f(l; n}l,of}';:lf:xt ey
sequence of climate change that we fpres_ee I l‘%‘ H i g b
Present use of water for agriculture is highly ine lc}enwould o
tries. Improvements in irrigation and waLc:r_del]ver’)I"h g e g
production even in the face of declining precipitation. ?n M
as much legal and institutional as technological. Chan‘g'lt.ets Pl aeni
ly also affect the availability of water of adequate qu‘é'l {Y P e
and human consumption. However, large-scale, lon.g. xsfar e
of water currently seem unlikely; most oppor‘tumtlesd (;isin generg);
gravity-fed transfer have already been exploited, “;‘ sferg Whiis
costs will discourage pumped long-range water . ”:" N
modest precipitation decreases in areas yvell supplied a rt)lres A
be accommodated, similar decreases in some currenh y ml(d ?F’l n
semiarid regions and increases in the frequency of drought could ha
serious impacts. oy 5

“MigratS)n has historically been the Qrmmpal means Ofti}ddpt:::jgn‘;
climate change. But today’s political barriers hamper migration, a
tional boundaries are not likely to be more open in the f”‘”"l‘;'*'l' y

“Preventing or delaying the increase in carbon dioxide wouh 'ave 0
be done mainly by restricting the use of fossil fuels, althqug manage-
ment of land and forests could also contribute. Only coal is likely to be
economically available in the quantities required to double or more
than double the airborne carbon dioxide. Known COi.il reserves are
mainly concentrated in a few major countries: the United States, the
Soviet Union, and China together hold most of the known. reserves.
Emissions can therefore be controlled only if these countrjles. whm:h
agree on little at present, agree in the future not to explon! f(_)r the!r
own use or make available to other countries without restrlctlgn this
part of their natural wealth, or if most of the consuming countries can
agree Lo restrict their imports. . .

“In the absence of attractive alternative energy sources, voluntary
control of coal use and coal exportation by any of the three major coal-
holding nations would be unlikely unless it were clear that the un-
favorable consequences of climate change significantly outweighed the
benefits of coal exploitation. Similarly, self-imposed restrictions on
energy demand by countries without coal would hardly find ready ac-
ceptance unless this self-denial was obviously in their own best in-
terests; for each nation individually it would not be. Technological aid
to fuel-poor developing nations for development of alternative energy
sources is therefore an attractive policy to the extent that it can reduce
their fossil-fuel needs. /n summary, restraint on fossil fuel will require
global cooperation, reductions in energy demand, and the widespread
introduction of alternative energy sources. . .

“Some implications of increased concentration of carbon dioxide,
however, are clear:

“Our immediate problem is uncertainty itself. . .

“Research notwithstanding, uncertainty will persist. Even as the
dim ensiun.s of the problgm become clearer, it may be necessary to base

“We and the main energy-consuming countries must keep open q
number of options for energy and not become committed to an extend.-
ed period of unrestricted fossil-fuel yse. . .

“Slowing the growth in fossil-fuel combustion will make adaption to
climate change easier qnd may permit more absorption of carbon into

easter the transition will be. e

. "?‘(aere_ 1S an intricate linkage of carbon divxide with other intensely
divisive issues: nuclear power and preservation of the environment,
markets and central economic planning, ‘north versus south’ and the

gap between developed and developing nations, and even OPEC and
the demand for oil, .

urgent.”




- William N. Barbat Associates
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every nine or one in every ten tons of all the oil produced in the world.)
Efforts to introduce solar and wind have therefore been restricted to
water and space heating (already commercialized), passive solar
(building design, siting) and photovoltaics, which as Governor Dixy Lee
Ray of Washington has noted, presently would cost $10,000 to burn four
slices of toast.

Whether unintentionally or by design, advocates of the solar and
wind options have tended to compensate for the large productivity han-
dicap by dragging down the high productivity of conventional energy
through delays, intervention and demonstrations. Unhampered
nuclear-fission energy offers economic competition unmatched by solar
and wind. Also nuclear costs are substantially less than coal and oil for
electric generation, as the accompanying graph for France shows.

For nuclear to become acceptable to outspoken dissidents, however,
several critical issues must be resolved in public fora, namely, safety,
proliferation and waste disposal.

Safety. Some highly irrational fears exist about nuclear energy
largely because it was first used in war. Some people actually think
that exposures to elevated radioactivity from nuclear energy is in-
variably fatal. Maurice Tubiana, chief of the Radiation Department of
the Gustave-Roussy Institut at Villejuif, France, has noted from studies
on the carcinogenic effects of high-level radiation on 285,000 survivors
from the atomic bombs dropped on Japan, that the incidence of cancer
is still very low, even for those exposed to levels of radiation that most
people assume to be lethal. He noted that among the 1200 survivors
who received the highest doses (mean levels of 330 rads), that the in-
cidence of cancer from 1950-1974 was about one percent. .

The people of the U.S. have been exposed to so much emotionalism
concerning nuclear-energy safety and effects of radiation that a highly
charged emotional atmosphere existed at the time of the first and only
(so far) accident in a U.S. nuclear plant which experienced core
damage — Three Mile Island. Two weeks before the accident, the movie
‘The China Syndrome’ was released in major cities throughout the U.S.
This movie intentionally left the impression that, in a matter of minutes
after a reactor core is exposed, the fuel gives off ‘incredible heat’ so
that nothing can stop it from melting its way through the earth except
reaching the water table, where “the amount of steam generated by
this incredible heat would send a blast of vapor up through the rock
and earth and into the atmosphere. . . Possibly it might render an area
the size of Pennsylvania permanently uninhabitable . . . for 25,000
years . .. Within weeks, months, years, the [number of cancer cases]
could number in the hundreds of thousands, even millions . . . it is
theoretically entirely possible. In fact, highly probable.” —(from
dialogue in the ensuing book).

The ‘incredible heat’ referred to, which is given off by radioactive
decay in the fuel elements of an irradiated core, amounts to about 300
kilowatts (thermal) or about the heat given off by 3000 100-watt light
bulbs. Concentrated in a small area, it might have melted through the
steel container if it had been uncooled for 2'2 hours, but it was ex-
pected to stop completely at the concrete floor.

Irresponsible claims have been made that ‘plutonium is the most tox-
ic substance known to man.' No amount of plutonium has been found to
cause instant death in the way that virulent poisons will. Tests on dogs
by intravenous injections indicate that the relative toxicity and car-
cinogenic potency of the much feared plutonium-239 are similar to
radium-226 (another alpha-emitter), which is present in most drinking
water and food, and in all coal smoke and coal ash. If plutonium does
escape from a nuclear accident and small amounts of it enter the body,
it would pose a cancer hazard that would be expected to show up about
15 to 45 years later.

Nuclear safety hazards have been compared with other common
risks in the Rasmussen Report (WASH-1400), the methodology of which
has survived much scrutiny. Some critics may wish to add factors which
they think were overlooked or underestimated. In Rasmussen's favor,

zero accidental deaths are attributed so far to about 500 reactor-years
of operation. :
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Saul Levine, former director of Regulatory Research at NRC, has ad-
ded two curves to Rasmussen's (see graph). One includes possible latent
cancer fatalities from postulated accidents, and the other js his sug-

exceeding Levine's stringent safety goal, and the U.S. could have 5000
reactors before nuclear risks equaled one percent of the tota] of all man-
caused risks,

Typical U.S. coal-electric plants reportedly offer a greater cancer
hazard than present nuclear-electric plants. EPA-520/7-79-006 shows
that existing coal plants are each expected to cause 0.0004-1.5 fatal
cancers per year and new coal plants 0.0001-0.02 per year. The best new
coal plant matches the low 0.0001 fatal cancers per year which that
EPA report attributes to each U.S. nuclear plant.

If installation and maintenance require people to work on ladders or
rooftops—as is often the case—the available statistics show a very
high incidence of accidents in such situations. Hence, until more perti-
nent data become available, nuclear energy may be generally con-
sidered to have a large safety margin over these alternative
technologies, right or wrong.

Proliferation. Reliable and efficient atomic bombs require
plutonium-239 at least 90% pure and preferably purer. This ‘military
grade' material is present in spent fuel from conventional nuclear
power plants only if the fuel has been used 70 days or less before
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reprocessing. Normally, commereial reactors have 'i‘he"nf:jr:: :;;tﬂ::g
after more than a year of operation for economy’s sazs(; a sy tar
other isotopes have increased so that plutomumvb com}x:ed o QOO/Z
80% of the total plutonium(()see grnlph)_."’l::n}ljacsﬂ.gzzf‘i LZ:L':imby ot
ical purposes. One explosi S.
::'liililr;rr:citufzoar pr:utonium-239. but it reportedly gave no'\.n'/here near
the optimum yield due to uncontrollable premature deto:a lont. -

No one proposes not safeguarding plutonium frgm spent reac or fuel,
but the attractiveness of such material to countries for weapons is ap-
parently very low. Nuclear engineer Tobias Burnett 'has atttempt,e.d tto
put into perspective the attractiveness of 80% plutqmu}rln t: edrro?: s,
by noting that such material may be less dqngerqus in the hands of ter-
rorists than the common fertilizer, ammonium nitrate (at 20 cents per
pound), mixed into highly explosive form in a common cement mixer.

U.S. Representative Mike McCormack. has noted (U.S. NewT &
World Report, August 18, 1980) that no one in the world has yit explod-
ed a weapon from such low grade plutqmum. McCormack also noted
that there are about 3 dozen countries in the world today that c?u!d
make nuclear weapons if they chose to do so—and they could do it in
about four years and at 5 to 10 percent of the cost of a nuclear power
plaé!;(mtries which truly do not intend to utilize their nus:lear
generating industry to manufact.ul:e weapons normaIIyAsubmn Ato
safeguards imposed by the International AtO.mlC Energy g?ncy. ds
IAEA Safeguards Director, H. Grh’mm: ha§ pointed out, the sa eﬁuar s
currently cost $50 million per year, whlclh is about the same as the cost

ingle, not very large, military airplane. «
Of';l‘hstllrs“i]fe pgoliferitiongproblem may n?t be so closely tied to peac:ful
nuclear energy that this major non-fossil energy source need be aban-
dog‘;g;;usal of Radioactive Wastes. Disposal of high le\_/el wastes from
spent nuclear fuel in deep, geologically sta.ble formations is not con-
sidered a difficult or uncertain task by techm_cal experts. F‘uel.elements
become unusable when they become contaminated with too high a con-
centration of fission products, and must be replaced even though they
still have much fissionable material remaining. ) vl

The fissile plutonium in spent fuel has a high commercial value if it
can be recycled as reactor fuel, which makes the glutomunj in spent fuel
worth about 6 times as much as gold on a weight basis. Thergl’ore,
reprocessing removes as much plutonium as can be practically
separated out. Much of the controversy over the safeness of long:term
disposal of nuclear wastes has to do with the proposed bunz&l of
unreprocessed fuel which still contains large amounts of plutonium. 3
The nuclear industry considers such a practice to be very wasteful nffm
energy resource, and such disposal would entail much longer custodial
care for future generations. :

Wastes from reprocessed fuel, that is with most of the plutonium and
uranium removed, must be isolated from the biosphere only a few hun-
dred years in order for radioactive decay to proceed to the point where
the wastes would not remain a significant health hazard. As Bernard L,
Cohen has pointed out, after 600 years, a person would have to ingest
about half a pound of the vitrified wastes to incur a 50% chance of con-
tracting a fatal cancer. Such vitrification can be in the form of
borosilicate glass (Pyrex).

Isolation of radioactive wastes from the biosphere for several hun-
dred years is not considered to be a difficult challenge. Probably the
most effective isolation consists of deep-ocean drilling of holes into
which containers of vitrified waste would be lowered before sealing off
the top of the hole. The 1976 Flowers Report of the U K. Royal Commis-

capacity for the whole world by the year 2000 was reported to require
only about 20 new holes per year.

Higher disposal costs would be incurred as disposal holes— or shafts
and tunnels, as proposed in the U.S.—become more elaborate.
However, the apportioned cost per unit of nuclear-electric energy is
still small.

Countermeasures to halt the CO, buildup might be further underway
il the majority vote of the public would be allowed to decide on the un-

people of Switzerland have voted in favor of allowing the use of nuclear
energy. The people of Sweden were allowed to vote only on kow long to
keep nuclear energy, and a strong majority favored the longest term
available on the ballot. The people of Austria had voted against nuclear

election, Overall, polls generally show that many nations of the world
may be receptive to the nuclear option.



