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Comment on the title slide

The changing climate is likely to dominate our future and 
it is essential that we all understand our options. 

For this everybody should study the broad scientific 
evidence and be alive to the lessons of history. 

This suggests that public policy shaped solely by popular 
mis-apprehensions is likely to have unfortunate 
consequences.  I have spent the last 15 years looking 
into this question which the Intergovernmental Panel 
on Climate Change has ignored.

[The books Radiation and Reason and Nuclear is for Life
are available on Amazon or from the distributors 
http://www.ypdbooks.com/81_wade-allison ]
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Three turning points in history :

i. The domestication of fire,  750,000 years ago;

ii. The Industrial Revolution,  250 years ago;

iii. Climate Change and the need to switch energy 
now. 

Previously good answers have come from
evidence, thought and initiative;

rather than from fear, flight to safety or regulation.
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Energy questions



Plan

1. Previous turning points

2. Nuclear evidence

3. Understanding

4. Discussion

5. Conclusions
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1. Previous turning points  
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Comment on the previous slide

Men and animals were afraid of fire.
But uniquely man used his brain, studied fire, tamed it 
and educated his children to use it safely.
So mankind gained supremacy over other creatures.

Then with wind and water power for ships and mills, he 
added to the strength of men and horses alone.

By the safer green route man would still be subsisting in 
small numbers in the cold and without cooked food.
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Sources of energy

Pre-
industrial, 

Renewables

water, wind, 
solar, biofuels

Energy 
density 

100-1000 
J/kg

Familiar, 
accepted

Intermittent.
Huge plants 

damage 
nature 

Industrial 
Revolution 
Chemical/ 

carbon

Coal, oil, gas, 
wood, candles, 

biofuels

Energy 
density

24 million 
J/kg

Improved 
standard of 

living

Atmospheric 
emission 
carbon 
dioxide

From now
Nuclear 

fission,  fusion

Uranium,
Thorium

Energy 
density

5 million
million J/kg

Compact, 
safe, 24/7, 
resilient, 

harmless to 
nature 

Feared,
no education
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Comment on the previous slide

Their sources of energy derived indirectly from the 
Sun. 

But the energy densities were very low with 
intermittent delivery.
You can work it out. The energy of a kg of wind, 
or of water over a dam. 

Less than 1000 joules per kg.

Without vast plants they could only sustain a low 
impoverished population 
but nature remained unspoilt.
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Comment on the previous slide

Turning point 2. Industrial revolution brought 
coal and steam, oil and gas. 20,000 X the 
energy density, available 24/7 anywhere. 

Living standards rose. Steel replaced wood. 
Industry was powered. Steam replaced sail. But 
emissions!

Turning point 3. climate change and ocean 
acidification. NO Carbon.
BACK to renewables? 
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A green field buried by solar panels, Abingdon

Three Gorges, China, 1.3 million people displaced



Comment on the previous slide

Weakness means harvesting on a huge scale, 

deeply damaging to nature.
Solar panels shrouding green meadows.

Similar for wind farms.

Vast hydro. 100s miles long, 1.3 million displaced 
by Three Gorges Dam in China 

Renewables are ill prepared for the extreme 
weather that climate change brings.
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Moran et al, in Proc National Academy of Sciences 2 Nov 2018
http://www.pnas.org/content/early/2018/11/02/1809426115
https://www.bbc.co.uk/news/science-environment-46098118

ñNorth American and European countries built many large dams until 1975, after which both 
started to abandon a significant part of their installed hydropower because of the 
negative social and environmental impacts. However, there has been a recent trend of 
new large hydropower dams being built in developing countries, particularly in 
megabiodiversity river basins, such as the Amazon, the Congo, and the Mekong. The 
socioeconomic and environmental damages in these river systems are even greater than 
the early costs in North America and Europe.ò 

ñLarge dams seem to be everything that one should not try to build if one cares about 
sustainability.ò 

ñ3,450 dams have been removed to date in Sweden, Spain, Portugal, the United Kingdom, 
Switzerland, and France hundreds of dams were removed in the United States (546 from 
2006 to 2014) and Europe at enormous financial cost.ò

ñThe Jirau Dam and Santo Antonio Dam on the Madeira River in the Brazilian Amazon, 
completed only 5 years ago, are predicted to produce only a fraction of the 3 GW each 
that they were projected to produce because of climate change and the small storage 
capacity of run-of-the-river reservoirs.ò 

ñHydropower is the worldôs primary renewable energy resource, but questions have been 
raised about its reliability under projected climate change. In Brazil, which depends on 
hydropower for up to 67% of its electrical energy (48), this is a crisis waiting to happen.ò
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Comment on the previous slide
Nuclear energy:100,000 times the energy density 

of coal.  Uranium now, Thorium soon, fusion 
definitely but later. 
100,000 times less fuel, and so 100,000 times 
less waste, than carbon fuels. 

Plants can be compact, robust, 24/7, build 
anywhere, secure fuel supplies, safe, no 
environmental impact at all. 

In Hurricane Harvey in Texas nuclear  kept 
running 100% throughout.

But a source of public fear and nobody was 
taught about it in school.
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Comment on the previous slide

Data on electricity generation and consumption 
(but not all energy) is available in real time for 
many countries on the internet, free.

Here is one example for UK, April 2018.

Green=nuclear. Steady. Demand fluctuates. 
Blue=gas makes the difference. wind and solar 
fluctuate unreliably.

Without gas, excess nuclear could supply 
hydrogen/desalination/heating  when demand 
low.
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A bad day in Britain: almost no solar/wind. Good supply in France and Scandinavia



Comment on the previous slide

International data shows imports/exports, eg the 2 
GW undersea UK supply from France. 

With its nuclear+hydro generation France does 
not use much gas, even for heating.

UK gas supply for electricity and heating  is 
insecure -- Russia, Middle East, US and North 
Sea.

Much of Europe is the same ïor burning coal or 
wood.

Despite the politics Germany still has nuclear.
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2. Nuclear Evidence

Is it dangerous?

Chernobyl (1986) 
The wasteland, the deaths and the animals

Fukushima (2011)

Goiania (1987)

A century of medical use

Animal (and in vitro) laboratory studies
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Comment on the previous slide

The pervasive cultural apprehension of nuclear is 
crucial. The evidence for the effects of radiation 
is examined extensively in my  books. 

Here I talk about Chernobyl, Fukushima, Goiania 
and others later. 

Chernobyl was the worst incident. 
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https://www.bbc.co.uk/news/science-environment-32452085
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Comment on the previous slide
and the following ones

Chernobyl 1986. Everyone was led to expect 
thousands deaths and a huge area, which  was 
evacuated at short notice, to be uninhabitable 
for many decades.
Wrong? Or a new Wildlife Park? Pictures taken 
by BBC (and others by Discovery Channel) 
show animals thriving, radioactive but better off 
with no humans than before. 
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