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HIS first number, of what we hope will become an ongoing series,

is necessarily a trifle thin. A considerable part of the material is
shared with the Man and Atom Briefing Book. We eagerly solicit your
contributions — letters of comment, pieces of writing which might suit,
illustrations suitable for line or halftone reproduction, extracts of text
or image from some source which has crossed your path. (As will be
seen throughout, graphics are an especially urgent need.) We mean to
be forthright in our viewpoint, but not necessarily bombastic, and
certainly not mean-spirited.

Our intent is, first, to articulate our positions to our friends, and to
those who might be friends; and, as much as we can, to bring the story
and the spirit as well as the plain facts before the public, recognizing
always that those facts (although well recited in many places) are not
common knowledge to the man in the street. Indeed — and here is the
point upon which attempts at communication, no matter how well-
meant, often stumble — he is often not prepared to receive them, not
only because they rest on a basis of other facts with which he is not
conversant, but even more because he does not have the world—picture
into which they fit.

We must take the more care to keep our facts factual, and to be
always as honest and forthright as we can, precisely because there are
so many merchants of world-pictures who do not scruple over the
truth of what they say, or even its accordance with their own views, so
long as it draws attention and gains agreement.

The work of the Society shall be to advance and promote the wise and
vigorous use — simply holding back, out of a superabundance of
caution, is no more wisdom than is blindly rushing ahead — of scientific
technology, and in particular the technologies of nuclear energy and
space travel, “in peace for all mankind”.

This means, first and foremost, conducting a vigorous propaganda:
entering into personal contacts, both with the influential who can be
influenced and with ordinary people in the streets; mounting fixed or
traveling exhibits; and publishing and advertising in a variety of media.
When the opportunity arises for acting directly, it should be seized.
Likewise, when there is something definitely to be gained by political
action, the Society should engage in it. Actions may be taken,
depending on the situation, as individuals or in a body, alone, joining in
work already undertaken by others, or initiating co—operation.

This will all require money as well as goodwill. It is a vital question
whether this money should be sought in the form of membership dues,
or whether these should be minimized or avoided, in the interest of
attracting and retaining the largest possible number of members. It
might prove best to offer an associate membership, secured by a modest
one-time contribution, and a supporting membership with recurring
dues, and to permit either to be commuted on the basis of notable
actions or contributions in kind. Governance must also be considered.

In the early years of this century there seemed no way ahead for the
human species, no way to the stars, nothing but a disaster of fantastic
dimensions, followed by what at best might be the village life of
immediate post-medieval times. Nuclear energy changed this
apparently hopeless situation within a couple of momentous
decades. By 1940, the way to the stars was there for the taking.

Broadly speaking, a deficiency of public understanding of science
poses a problem in a democratic society — especially one that is also
a technological society so dependent for its human progress on
scientific progress. But in recent years we have become impressed
with the fact that public understanding of the atom specifically is an
even more urgent problem, as to a growing extent our very future
may hinge on how wisely we manage this great new source of
energy and its myriad applications.

Human civilization is rapidly approaching a series of crises that
can be managed only through some radical departures in Man’s
dealings with the relationship between energy and matter. Nuclear
energy holds one key — a crucial one — to the successful resolution
of these crises. Without it there is no doubt that civilization, as we
know it, would slowly grind to a halt. With it not only will we be able
to raise a greater part of the world’s people to a decent standard of
living, but we will be able to move all mankind ahead into an era of
new human advancement — human advancement which takes place

in harmony with the natural environment that must support it.
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Keep The Boy In Sch

HE pressure of urgent spring work is often the

cause of keeping the boy out of school for several

- months. It may seem necessary—but it isn’t fair

to the boy! You are placing a life handicap in his path

if you deprive him of education. In this age, education

is becoming more and more essential to success and
prestige in all walks of life, including farming.

Should you feel that your own education was neg-
lected, through no fault of yours, then you naturally
will want your children to enjoy the benefits of a real
education—to have some things you may have missed.

With the help of a Case Kerosene Tractor it is possi-
ble for one man to do more work, in a given time, than
a'good man and an industrious boy, together, working
with horses. By investing in a Case Tractor and Grand
Detour Plow and Harrow outfit now, your boy can get
his schooling without interruption, and the Spring work
will not suffer by his absence.

Keep the boy in school—and let a Case Kerosene
Tractor take his place in the field. You'’ll never regret
either investment.

J. I. Case Threshing Machine Company
Dept. C 25 Racine, Wisconsin

KEROSENE

— 2 —

The one thing that struck me was how many plants there were about.

For most people it would and still does look very bare. But where I grew
up, near the air base, there are great alkali flats. Heck, one time I hurt
my hand by just pressing it on the ground: the very dust burned me. On
the other hand, here at the atom bomb site there was brush and cactus
flowers. I remember how the whoever was giving a talk did not interest
me much, as my mother was holding on to me to keep me from running
around. This gives you an idea how young I was, or how boring it all
was to me. Okay, so as a kid I was looking everywhere but where the
grown-ups were. So where was I looking? Truly, by this point I was
looking at my feet. This is where the one thing that sticks in my mind
to this day happened. As I looked down, there was this horny toad. It
ran over my shoe. I tried to chase it, but Mom held me back.
Many years later I was told how bad the atom bombs were, and while I
have watched many films of nuclear explosions and I know that being
blown up is a very bad thing. I was also told how they made the ground
dead forever. This is something I just can’t believe. I have been to where
an atom bomb blew up, and while the site may look rather barren, it’s
about the nicest spot in the surrounding desert.

That horned toad and those flowers tell me that the Earth recovers
from these things. Perhaps people will not persist, but the Earth will.

—Lisa Hayes

Quotations

front cover...... Dwight D Eisenhower, before the United Nations
General Assembly, 8 December 1953

inside front..... Sir Fred Hoyle FRS and Geoffrey Hoyle, Foreword to
Commonsense in Nuclear Energy (1979)

Lo A Arismundar, Power Research Institute, State
Electricity Corporation, Jakarta, apud Marcus Fritz,
Max Planck Institute : Future Energy Consumption of
the Third World, with Special Reference to Nuclear
Power (1975)

K SRR Professor SE Hunt, Fission, Fusion, and the Energy
Crisis (second edition 1980)

T s Heinrich Mandel, Chairman, Uranium Institute:
Foreword to Uranium Supply and Demand (1978)

Dt Paul Hogroyan, OECD-NEA, Projections of Energy
Requirements and Their Implications, in Uranium
Supply and Demand
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World Primary Energy Supply (2019)
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31% — 187E) / 6380 Mtce
1tce (tonne coal equivalent) = 29-3GJ

27% — 162E) / 5530 Mtce
Includes lignite, oil shale, and peat

23% — 141 EJ / 4810 Mtce
Total Fossils: 81% — 490E]J / 16 700 Mtce

12% — 70 E) / 2390 Mtce
Includes biofuels, waste, and non-hydro renewables

5% — 30E) / 1020 Mtce

2:5% — 15E]) / 512 Mtce
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Fissile Nucleus.............. fissions with all neutrons
fission cross—section in barns

D Fertile Nucleus............. starting point
plentiful, does not fission with slow neutrons
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Q Unwanted Side Product
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E Other Side Product

Productive Neutron Absorption
cross—section in barns

A Undesirable Absorption

Other Absorption

> Beta Decay
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Nuclear Fuels
and their
transformations
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World Sources of Electric Power (2019)
26 936 terawatt—hours = 97-0EJ
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Hydroelectricity........

2:8% — 750 TWh

37% — 9890 TWh
Coal, lignite, oil shale, and peat

24% — 6360 TWh
Total Fossils: 63% — 17000 TWh

11% — 2910 TWh
Biofuels, waste, and non—hydro renewables

10% — 2800 TWh

16% — 4230 TWh
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World Final Energy Consumption (2019)
418 exajoules
Loss in conversion: 188 EJ
or 31% of primary energy
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A LIFETIMES
NUCLEAR
WASTE

This glass paperweight represents the
amount of vitrified radioactive waste that
would result from an individual’s lifetime use of
electricity, domestic and industrial, if it was
produced entirely from nuclear energy.

At present, highly active nuclear waste is
stored safely as a liquid. Its conversion to a solid
glass-like material brings many advantages, and
a vitrification plant will be operating in a few
years’ time at BNFL'’s Sellafield site in Cumbria.

For further information please write to
British Nuclear Fuels Limited,

Information Services,

was6as, ngiand. | BINIFL

-atthe heart of nuclear power =

Oil Products............... 40% — 169 E)

Solid Fossils................ 9-5% — 40 EJ
Includes coke, patent fuels, coal gas and liquids

q

® O (
[ J
N

16% — 69 E)
Includes gas—to-liquids

Biofuels and Waste...10% — 43 EJ
Total Combustibles: 77% — 321E}

X B

Electricity + Other.....23% — 97E]
Includes district and solar heat

— 8 — — 21—
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Energy, Electricity, and Population (2019) World Energy Distribution (2019)
Overall: 606 EJ, 7666 million humans
79-1 gigajoules per human

The figure in parentheses
indicates the approximate
proportion of primary
energy consumed in
producing electricity.

Electricity supply — 14-9% (37%) of primary energy

:] Total primary energy supply per person
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“decarbonization”. As most electricity today is generated by burning
fossil fuels, the link is not quite obvious. The rationale seems to be that
electricity can be produced by wind turbines and photovoltaic cells.

That a thing can be done does not establish that doing it is
worthwhile. The use of much simpler solar collectors, requiring no
exotic materials, to supply heat, which is much easier to store than
electricity, seems to be ignored because it is not fashionable. The arcane
elegance of photovoltaics has a tendency to capture the mind. Further,
there seems to be a fascination among homeowners with “beating the
system” by selling power to the grid. The question of who pays is
somehow never asked, but the answer seems to be, neighbors who lack
the real estate or capital to install a PV system.

Meanwhile in Germany, which has pursued the wind-and-sun path
for more than twenty years, to great fanfare and at enormous expense,
the lignite pits daily grow, devouring villages, ancient forests, and even
wind-power installations. German emissions, per head of population
or Euro of economic output, are twice those of France. And the
combination of high power prices and insecure supply is driving away
industries. None of this gives any color of plausibility to pursuing such
policies in other countries.

The trump card of the advocates of wind and solar is what they
conceive to be the self-evident and unassailable moral superiority of
“distributed energy”. Their ideal is that every household should be
responsible for its own energy consumption: this they term energy
democracy. Central-station power supply, they say, grows out of and
reinforces a tyrannical, top—down model of society.

This falls to the ground for two reasons. The first is that much energy
use, from manufacturing to street lighting, is not directly connected
with any household, but must be provided for somehow. Even if that
were not true, however, in their “democratic” energy system, how much
energy a household can use depends on how much land and capital that

Abundant energy drives economic development, which can raise a
country’s standard of living and ultimately improve the prospects for
peace in a region. This essential truth fuels a global escalation in
energy demand that defies even highly optimistic energy-
conservation projections. The world is only at the dawn of a global
equalization of wealth, underlined by the fact that eighty per cent of
the global population lives in developing countries, and one third
currently lacks access to electricity.

that about half again this amount of plant would be needed. Projections
from usually-responsible sources are that electrifying transportation
and space heating, the two largest categories of energy end-use
primarily served by fuel, will double or triple the total annual power
consumption. To produce about 12500 TWh a year, equivalent to a
continuous load of about 1450 GW, would require about 2200 GW of
power plants. This is on the scale of nuclear—industry projections of the
present day from the late 1960s and early ’70s, but they expected to
have fifty years to get there.

Certainly, to build as much nuclear power, every year for 20 or 25
years, as the total current installation seems daunting. But what of the
alternatives? It is often said that wind and solar are quicker to install
than nuclear, but that is difficult to substantiate. Nuclear construction,
although involving some very large steel erections and concrete pours,
requires much less in total per installed kilowatt than wind and solar,
and is a largely conventional engineering job, with workmen and
equipment concentrated in a few spots where they can work efficiently,
rather than scattered across the countryside.

In the years 1977 to 1990, inclusive, France started up 52 nuclear
generating units with a total rating of 56-8GW, eight of them
(7600 MW) in 1981 alone. In Canada, the four 550 MW units of Pickering
A station started up between April 1971 and May 1973, and ten units
(aggregate 7050 MW) came on the line between September 1982 and
March 1987. This record of achievement gives us some hope that
industry is equal to the challenge.

Furthermore, a kilowatt of nuclear generating capacity will typically
generate three to five times as many kilowatt-hours in the course of a
year as a “nameplate” kilowatt of these other sources, and will probably
last forty to sixty years, as against twelve to twenty. It appears that a
given rate of nuclear capacity addition is equivalent to at least six, and
perhaps as much as twenty-five times the rate of renewables
installation.

What of the fuel supply? Uranium has been mined in the United
States for well over a hundred years, but production today is very small,
and industry does not count on recovering more than about 50000
tonnes from known deposits. Used in efficient and easily-built CANDU
reactors, this would give about 290 gigawatt-years of electricity, or
about three months’ consumption at the rate we estimated for a level of
electrification consistent with “net zero” pledges. Certainly there is no
future in that! But we anticipated such a result.
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Fuel Cycle Site Boundary

Safeguarded Regenerative Nuclear Fuel Cycle
A... Neutron—efficient slow—neutron converter reactor (dual fuel operation)
B........ High-gain fast-neutron breeder reactor
C...... Converter fuel fabrication
D...... Converter fuel reprocessing

E..... Breeder fuel fabrication

Fo... Breeder fuel reprocessing

G...... Waste disposal

L P Uranium from stockpile (past nuclear activities)

2eene Thorium from stockpile (rare earth mining)

B Mixed uranium and plutonium recovered from discharged fuel

4........ Uranium-233

G Converter U-Pu fuel, 15 g total fissile per kg, burnup 18 MWd/kg

[ Converter Th fuel, discharged at 35 MWd/kg, 15g 223U per kg

A Breeder driver fuel, 80/20 U-Pu, discharged at roughly 150 MWd/kg

8. Breeder blanket fuel, U only, discharged at 15—30g Pu per kg

9 Fission product wastes for disposal

The rationale for this cycle lies in balancing the number of fissile
atoms produced per fissile atom consumed (conversion ratio, CR) and
the number of fissions per initial fissile atom (FiFA) in the fuel.
Characteristic of the converter (A) is CR< 1 and FIFA of about 2; of the
breeder (B), cCrR>1 and FiFA < 1. Efficient use of fuel requires both.
Note: “burn-up” of nuclear fuels is here given in megawatt-days of
heat (86-4GJ) per kilogram of initial heavy elements (sum of Th, U,
and Pu). 1 MWd/kg approximates to 0-1% of heavy atoms fissioned.

Geographical Note

OECD, repeatedly referred to in these pages, is the “Organization for
Economic Cooperation and Development” It supports an
International Energy Agency (IEA) and a Nuclear Energy Agency
(NEA), to be distinguished from each other and from the International
Atomic Energy Agency (IAEA), an organ of the United Nations.

OECD comprises Australia, Austria, Belgium, Canada, Chile,
Colombia, Costa Rica (since 2021), the Czech Republic, Denmark,
Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland,
Israel, Italy, Japan, Korea (Republic), Latvia, Lithuania, Luxembourg,
Mexico, the Netherlands, New Zealand, Norway, Poland, Portugal,
Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey, the UK, and
the USA. This includes all members of the European Union except
Bulgaria, Croatia, Cyprus, Malta, and Romania.




