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Nuclear is Better for the Environment than Renewables 

• Personal Note: I am speaking for myself. I do not represent any nuclear 
company or organisation. (I am an engineer. Degrees in physics & engineering). 

• So I can say things that many of you are not allowed to say. 

• The title of this talk is slightly misleading 

– “Renewables” should be  

• wind and solar power   (not hydro) 

– The full title should be:  

• Nuclear is Better for the Environment than Solar and Wind for 
Generating Grid Electricity 

• Solar and wind are very good for a wide range of off grid applications (solar 
water heating, wind water pumps on Karoo farms, small supply of electricity in 
remote regions, supplementary power for offices and factories, etc) but not 
for grid electricity 

– And especially not for baseload electricity, which South Africa desperately 
needs. 



Problems with Free Energy & Green Technology 

• 1. The problem with free energy is that it is very expensive. 

• There is free energy everywhere: 

– Solar, wind, tides, currents, temperature differences 
between shallow and deep seas, dissolved uranium in 
oceans, etc 

– But it is very expensive to convert it into useful power 

• 2. The problem with green technology is that it is often bad 
for the environment 

– The subject of this talk 



 Koeberg Nature Reserve. 
Nuclear is Better for the Environment than Wind & Solar 

Over the full energy cycle, including mining, manufacture, construction, 

operation, waste disposal & decommissioning 

It uses far less material per kWh of electricity 

It takes up far less land area & requires far fewer transmission lines. 

It has less of a waste problem, and has a solution for it. 

Decommissioning is easier, and has already been done successfully. 

The structures of nuclear are on a small scale per kWh, unobtrusive & in harmony with nature. 

The structures of wind & solar are on a gigantic scale, obtrusive & seem to try to conquer nature. 

Above all, nuclear is very reliable. The unreliability of wind & solar present 

serious environmental problems. 

If you worry about CO2 emissions (which I don’t), nuclear is far 

better at reducing them than solar & wind. 



Why is nuclear so much better for the environment? 

• The answer is simple: because of nature 

• The nuclear force (a residue of the strong force) is the strongest force in nature 
available to us. 

• This means that a very small amount of material can provide a very large amount 
of energy, very reliably – so causing minimum disruption to the environment. 

• Wind & solar are exactly opposite. Wind & solar energy on Earth is very dilute & 
very unreliable. 

• This means you need massive amounts of material & huge structures to collect 
small amounts of energy – causing maximum disruption to the environment. 

• And this energy is unreliable, so you need more generation plants to back it up. 
They are expensive and environmentally disruptive. 



Three Misfortunes in 2011 
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1. Fukushima Daiichi Nuclear Power Plant  

•On 11 March 2011, the largest earthquake & tsunami  

on record struck Japan from her north east coast 

• About 16,000 people killed by earthquake & tsunami 

 

 

1st misfortune in 2011 



Fukushima: dramatic vindication of nuclear safety 

• The worst tsunami on record struck 6 old fashioned BWRs, designed 
in the 1960s, run by a corrupt & negligent company, TEPCO. 

• Severe damage in 4 plants. 

• Large numbers of people evacuated, huge disruption. 

• Number of people killed by the radiation so far: 0 

• Number of people likely to be killed by the radiation in future: 0 

• Another nuclear power “disaster” that kills nobody (like Three Mile 
Island in the US in 1979). 

• Japanese geologists have shown there were worse tsunamis in the 
last thousand years.  The plants should have been designed against 
them, which is very easy to do. 

• Modern reactor designs, such as the Westinghouse AP1000, would 
have had few problems with the Fukushima conditions. 
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Radiation:  Fukushima accident compared with natural levels 



2nd Misfortune in 2011. 

 Illness & Pollution from Wind Power: Baotou, China 

Unusually high cancer rates, skin & respiratory disease, high rates of osteoporosis,  

children born with soft bones.  

Farmland killed, rivers poisoned, air polluted. 

The mining of neodymium, used in the generators of some wind turbines, has caused 

 devastating pollution around Dalahai village near Baotou in China. 

Heavy metal toxins, acid toxins, other dangerous chemicals. 

 Reported in Jan 2011 by SIMON PARRY , first published in UK Daily Mail 

 

 

 

 

 

 

 

 

 

 

 

 

Elevated radiation from thorium. Half-life: 14,000,000,000 years 

 (roughly the life of the universe. 500,000 x longer than plutonium) 



3rd Misfortune  in 2011 

Devastating accident in Germany, killing large numbers of people 

The Cause:  Organic Bean Sprouts 

June 2011:  massive outbreak of foodborne illness from bean sprouts  

from an organic farm in Bienenbuttel, Lower Saxony, Germany. 

3,950 people affected. 

53 died 

Hundreds with ruined kidneys, on 

dialysis for the rest of their lives 

(As far as I know nobody has suffered any illness,  

let alone death, from GM crops) 



Suppose there had been Equal Hysteria for the 2011 Misfortunes 
Worse than Fukushima 

• Wind. Pollution from Mining 

– Using the “Precautionary Principle”, stop all new wind turbines. 

– Have a thorough investigation of every wind turbines all around the world, 
including an investigation into all the materials it uses and the methods used 
to extract them. 

– Or plan to start phasing out wind power altogether? 

 

• Organic Farming 

– Using the “Precautionary Principle”, shut down all organic farms until a 
detailed five year investigation has been done on all of them by agricultural 
experts and food scientists. 

– Or plan to start phasing out organic farming altogether? 



The Sensible Responses to the three 2011 Misfortunes 
What should have happened. 

• 1.Fukushima 

– Realise it is a dramatic confirmation of nuclear safety & a powerful reason to advance with nuclear 
power. 

– Learn lessons: protect against 1000 year tsunamis, secure cooling of core in case of any accident, 
have passive hydrogen recombiners, etc 

• 2. Neodymium Mining for Wind Generators 

– Accept that it has done great damage in China but that the harm was unnecessary. 

– The mining of rare earths and thorium can be done safely and cleanly (at Steenkampskraal for 
example). 

– Inspect all such mines. Shut down the dirty ones. 

– Understand that because thorium has such a long half-life, its radioactivity is very, very small, 
essentially harmless (unlike the chemicals) 

• 3. Organic Bean Sprouts 

– Study the accident and the causes for the release and spread of the pathogens that killed people. 

– Take sensible precautions at all organic farms. 

– Accept a bit of risk in organic farming. It can never be as safe as GMO crops but some people like it. 
(It is inherently far more dangerous than nuclear power but so what?) 

• But what did happen instead: 
– German government decides to phase out clean, safe, economic, reliable nuclear and replace it with 

less clean, less safe, very expensive and very unreliable wind and solar 
• Nuclear industry beats its breasts with guilt 

– Other governments make similar moves 

– Organic farming and wind power carries on as usual. 



Nuclear Safety 

In 60 years of operation around the world,  
nuclear power gas proved itself to be  

by far the safest source of energy  
– including solar & wind 
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The Supreme Importance of Reliability 

• The greatest lie of the wind industry: 
– “Wind energy is now cheaper than new coal or nuclear” 
– This is complete nonsense. 

• They are NOT comparing fresh apples with fresh apples 
– They are comparing fresh apples (coal & nuclear) with rotten ones (wind) 

• They are comparing an unreliable kWh (wind) with a reliable kWh (coal, nuclear). They show 
graphs of the costs of an unreliable kWh 

• But the value of an unreliable kWh is much lower, if indeed it has any value at all 
– In 2008 our goldmines shut down because Eskom could not guarantee reliable power. 

• Wind power is always unreliable: 
– Extremely low load factors:  17% for Germany, biggest user of wind in Europe 
– Unpredictable: in the UK, predictions for wind change every 6 hours 

• The key question for a wind producer: 
– “Tell me your price of 1 kWh of electricity in two months time at 19h00 on Wednesday.” 
– He won’t answer – because he can’t. 
– A nuclear producer could give an instant, confident answer. 

• So around the world, including South Africa, the CRAZY solution is this: 
– The grid operator is forced to buy wind power, whether it is wanted or not, at high 

prices. 
– These high prices are then passed on to the consumers 
– There has to be very expensive back-up to compensate for the failures of the wind. 

• To try to demonstrate how mad this is, let me compare wind power with brakes on a motor 
car. 

  
 
 

 



Unreliable wind & unreliable brakes 

You, with your wife & young children, are going to have a three week 

holiday in your car. You will drive over mountain passes. But you need 

to buy new brakes for your car. You are offered a choice of two brakes. 

These work 100% of the time, 

whenever you need them. 
These work 25% of the time, 

& you never know when. 

Which do you choose? 

But you are not allowed to choose. You are ordered to install both 

brakes. You say, “Why? Why can’t I have only the reliable brakes?” 

The answer: “Because we (government, green NGOs, rich wind developers)  

say so!” 



UK Wind & Nuclear Production:  April to May 2015 
          Capacity (MW):    Wind:  12,440    Nuclear:  9,234 
                                                                                                    Source: UK Power Generation Info 
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German wind, solar & nuclear capacity & production 
for 2013 

Capacity Production Average 
Production 

Load 
Factor 

% of total 
Production 

MW TWh MW % % 

Wind 32,500 47.2 5,400 16.6 8.4 

Solar 35,700 29.7 3,400 9.5 5.3 

Wind + solar 68,200 76.9 8,800 12.9 12.9 

Nuclear 12,100 92.3 10,500 87.3 16.5 

(SA total) (42,000) (233.1) (26,600) (63.4) 

Germany has spent vast amounts of money on thousands of gigantic wind turbines 

and huge arrays of photovoltaic panels.  Here are the results for 2013. 

Source:  FRAUNHOFER INSTITUTE FOR SOLAR ENERGY SYSTEMS ISE 



Production Figures for Nuclear, Solar & Wind in SA 

Overseas, we see that nuclear power has very good production figures (high load factors, very  

reliable) and wind & solar have very bad ones (low load factors, very unreliable). 

We know Koeberg’s production figures. They’re freely available. 

Year GWh Load factor

1985 5,739            36.4              

1986 9,322            59.1              

1987 6,599            41.8              

1988 11,104          70.4              

1989 11,730          74.4              

1990 8,969            56.9              

1991 9,698            61.5              

1992 9,876            62.6              

1993 7,749            49.1              

1994 10,281          65.2              

1995 11,917          75.6              

1996 12,373          78.5              

1997 13,259          84.1              

1998 14,252          90.4              

1999 13,466          85.4              

2000 13,647          86.5              

2001 11,293          71.6              

2002 12,588          79.8              

2003 13,245          84.0              

2004 14,921        94.6              

2005 12,838          81.4              

2006 10,581          67.1              

2007 11,780          74.7              

2008 11,510          73.0              

2009 12,189          77.3              

2010 13,754          87.2              

2011 12,099          76.7              

2012 13,502          85.6             

2013 11,954          75.8             

2014 14,106          89.5             

2015 13,794          87.5             

What about SA? 

But it is very difficult, if not impossible, to get production figures 

for any private wind farm or solar plant 

Wind & solar seem to be very secretive. I have several times tried 

to get the production figures for the Darling Wind Farm, started in 

2008, funded by the public through the City of Cape Town. Every 

time the answer was: “Sorry. This is confidential!” 

A leaked newspaper report suggested that the actual load factor for 

Darling was 13.9% 

The only production figures I have seen for wind & solar come 

from Eskom and don’t give capacities. 



SA Solar & Wind Production under the REIPPPP 



The REIPPPP 

• Our REIPPPP (Renewable Energy Independent Power Producers Procurement 
Programme)  invites private companies to tender for renewable electricity supply.  
Eskom is forced to buy their electricity. 

• This is NOT market competition for electricity supply 

– Obviously solar and wind can never compete in a free market for grid electricity. 

• It is competition  to receive the least enormous subsidy in the form of high guaranteed 
prices for any electricity they happen to generate. 

• Any time wind or solar power happens to be producing electricity, Eskom is forced to 
pay a high price for it whether it is needed or not.  Eskom then passes on the costs to 
consumers.  This is one reason why Eskom is asking for a price increase for its electricity. 

• Renewable energy in SA tends to be very secretive and opaque. 

– We are not allowed to know the production of the Darling Wind Farm, which began 
in 2008 

– We are not allowed to know the production of wind farms under the REIPPPP. 

• But from what we are allowed to know, the REIPPPP seems just as big a failure as wind 
and solar anywhere else in the world (no doubt making fat profits for the rich 
developers). 

 

 

 

 

 

 



Radiation 
• The greatest environmental concern about nuclear power is radiation. It is 

completely misplaced. 

• Radiation is natural, universal & inescapable. Every cell in every living 
thing has been bathed in radiation all its life since life began on Earth 3.8 
bn years ago. 

• The amount of radiation we receive from the nuclear industry is miniscule 
compared with natural radiation or even radiation from medicine. 

• The statement, “There is no safe level of radiation”, is nonsense. 

• No harm has ever been seen to humans below 10,000 microSieverts. 

• Average background radiation at sea level is about 2,500 microSieverts / 
year. There is more in Jo’burg (altitude) and considerably more at Paarl 
(granite). 

• Massive evidence shows that slightly elevated radiation reduces cancer 
incidence. 

– People living in areas of increased radiation get fewer cancers 
(because of repair of double strand breaks in DNA). 

• One flight from Cape Town to Jo’burg will give you more radiation (from 
cosmic rays) than standing at Koeberg’s fence for ten years 

 



Idealised Graph showing Radiation versus Health 
(Dose Response Journal. 2007; 5(1):63-75) 

 

http://www.ncbi.nlm.nih.gov/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=Click on image to zoom&p=PMC3&id=2477708_hormes-05-63-g002.jpg
http://www.ncbi.nlm.nih.gov/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=Click on image to zoom&p=PMC3&id=2477708_hormes-05-63-g002.jpg




Sustainability 
• Wind, solar & nuclear are all sustainable for millions of year – and 

probably the life of our planet (5 billion years from now?) 

• This is because there is so much uranium & thorium in the ground & 
the sea. 

• Mining companies have barely scratched the surface in exploration for 
uranium because it is so cheap. 

• There’s 4x as much thorium. 

• Fast breeder reactors (already running successfully in Russia) could 
effectively increase our nuclear reserves 50x. 

• You can extract uranium from the sea (about $200/lb?), where it 
would be replaced by rivers and volcanoes under the sea, making it 
essentially renewable. 
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Wind Turbines to Replace Koeberg 

• Koeberg produces about 12,000 GWh/y  

– Its two reactor buildings are 57 metres high 

– It occupies a small piece of land 

• To produce 12,000 GWh/y with wind: 

– Assume 2.3 MW wind turbines (such as used at Jeffrey’s Bay) and a 
load factor of 25% (Germany’s is 17%), to produce 12,000 GWh/y you 
would require: 

– 12,000 / 2.3 / 0.25 / 8.76  =  2,382 turbines 

• Each turbine is 130 metres high (twice Koeberg’s reactor building) 

• If spaced 5D apart in a straight line, they would stretch from Cape Town to 
beyond Bloemfontein (1,200 km). 

• But they would not replace Koeberg because their electricity would be so 
unreliable. To ensure reliable electricity they would have to have 
enormous back-up generation with even higher costs and environmental 
problems. 



Features of Wind Power for Grid Electricity 

Blacklaw Windfarm, Scotland 

1. “Gigantic is Beautiful”. 
                                                           Built on an inhuman scale 

2. Massive, wasteful, inefficient use of the Earth’s resources 

 10x as much concrete & steel per kWh as nuclear 

3. Extremely Expensive 

 Completely dependent on subsidies enforced by government. 

4.    Hopelessly Unreliable, Pitifully Low Capacity Factors 

5.  Suffering to Local People & Little People 

Drop in property values.  Illness from Wind Turbine Syndrome 

6.    Severe Environmental Problems. 

7.  Highly Centralised 



Waste 

• Waste is the worst of all the misconceptions over nuclear power. 

• Every single energy technology, without exception, including wind & solar, 
produces “deadly” waste that remains dangerous forever. 
– “deadly” means that under certain circumstances this material can kill you 

– Every material on Earth can kill you under certain circumstances 
• Nitrogen / oxygen / water / lead / etc 

• All stable materials last forever. They’re immortal. Most of the elements in 
our bodies were made in supernova explosions over 5 billions years ago. 

• Radioactive materials don’t last forever. 
– The longer the half-life, the less radioactive 

• There is nothing in nuclear waste that you don’t find in nature 
– Plutonium & all the fission products are made naturally by nuclear reactions in the 

environment 

• What is required is to store the waste so that it presents no danger to man or 
the environment as far into the future as we can see. 

• This the nuclear industry does, with complete success 
– and rather easily, because the waste is tiny, stable & becomes progressively less dangerous 

• This the solar and wind industries do not do 
– This is not a huge problem, but it is more of a problem than nuclear waste. 

 



Some Wastes from other Energy Sources 

• Coal: 
– Mercury, arsenic, cadmium etc 
– All “deadly” and lasting forever 
– Blown into the air we breathe or dumped onto ashtips 

 
• Solar: 

– Lead, cadmium, arsenic 
– All “deadly” and lasting forever 

 
• Wind: 

– Heavy metal toxins 
– “Deadly” and lasting forever 
– Glass fibre. Lasting ??? Years. Can be more dangerous than asbestos 
– Radioactive thorium:  half-life 14 billions years 

 
 
 

 



Typical Nuclear Fuel Pellet 

       (uranium oxide) 

Typical Nuclear Fuel Assembly 

         (about 3.7 metres long) 

Nuclear Fuel:  Spent Fuel (High Level Waste) Looks Just the Same 



Vaalputs Radioactive Waste Disposal Facility 



Storage of Low & Intermediate Radioactive Waste at Vaalputs 



Disposal of High Level Nuclear Waste (Spent Fuel) 

After it leaves the reactor, the spent fuel is kept 

under water in the spent fuel ponds for 10 years 

or more, after which it has lost 99.99% of  its 

radioactivity. 

Then it may be kept in dry storage casks, at 

The power station or somewhere else. 

No final storage site has been decided. 

 

This is purely a matter of politics not a technical 

problem. 

 

A large number of possible storage sites exist, 

including Vaalputs 



The Nuclear Industry is at Fault over Waste 

The nuclear industry is far too apologetic, and surrenders to ludicrous green demands. 

Waste is a prime example. 

In many countries it has agreed to very expensive plans for “permanent repositories”  

of  nuclear waste, which must be guaranteed against tiny radiation leaks for  

10,000 years, without human intervention.  

After a few centuries, the radiation inside the waste casks will be less than 

that from natural uranium in the ground. 

The worst leak would expose the closest member of the public to 

radiation a thousand times less than the radiation we are all receiving now. 

Gorleben, Germany 
Yucca Mt, USA Sweden 

http://www.google.co.za/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=x4gCZVwBPsimJM&tbnid=moTt1JadhkJmjM:&ved=0CAYQjRw&url=http://198.22.176.151/~lstaplet/bio200/Yucca Mountains.htm&ei=wqolU4WrOuHG0QX_-YGoBg&bvm=bv.62922401,d.ZG4&psig=AFQjCNEnA5p7emXcVxPP5qYXJylOJHY21A&ust=1395063787719338


How did Nature manage her high level nuclear waste? 

The first nuclear fission reactor (that we know) ceased operations 

2,000,000,000 years ago. What happened to its waste? 

Oklo, Gabon 

2 billion years ago, at the bottom of a valley, in Oklo, there was a deposit of uranium. 

The U-235 fraction was then much higher than now (about 3.5%). When water flooded the 

valley, it acted as a moderator for a nuclear chain reaction. The heat boiled off the water.  

The fission started again with the next flood. It lasted thousands of year. 

What happened to the plutonium – in these worst circumstances, with no containment 

At all? How far did the plutonium move in 240,000 years (10 half-lives)? 

About 10 metres. 



Suppose Wind & Solar had to Manage Their waste 
• After the end of the plant’s life, wind & solar leave enormous quantities of waste, 

including “deadly” waste that lasts forever. 

• Prof Bernard Cohen (“Before It’s Too Late”, 1983) calculated that if you took 

– (i) the waste from one large nuclear plant for one year 

– (ii) the solar PV panels using cadmium sulphide producing the same amount of 
electricity 

• And buried them underground in the same way, the solar wastes would eventually 
cause over 1000x more deaths than the nuclear 

– But a miniscule amount in both cases. 

• Suppose you said to solar supporters: 

– 1. Where is your final repository for storing your wastes until the end of time? 

– 2. Where is your plan for re-cycling your wastes until the end of time with a 
guarantee that they will never leak out and expose any member of the public? 

• (Cadmium, used in some PV panels, is much more mobile than plutonium, much more 
difficult to contain.) 

• They’d laugh at you – and they’d be right. 

• You just manage these wastes as you’d manage any other toxic material, and nuclear 
waste should be treated in the same way. 



Decommissioning 
• Decommissioning of a power station simply means that it should be dismantled, all 

its component parts safely removed & stored, and the site restored to pristine 
condition (the condition before the station was built on it). 

• This is nothing mysterious about it. It is not particularly expensive.  
• Removing the radioactivity from an end of life nuclear station consists of two main 

activities: 
– 1. Removing the spent fuel (99% of the radioactivity) 
– 2. Removing steel components and other materials with radionuclides from 

irradiation 
• Such as Cobalt-60 and Iron-55 

• Three approaches to the latter: 
– 1. DECON. Remove the steel components (reactor vessel, SGs, pipes etc) soon 

after the plant is shut down 
– 2. SAFSTOR (much better). Wait for 50 years or so until most of the 

radioactivity has died away. (Cobalt-60 has a half-life of 5.3 years) and then 
remove the steelwork. 

– 3. ENTOMB.  Incase the whole reactor building indefinitely 
• Early nuclear weapons production sites (1940s & 1950s) present a much bigger 

problem. New nuclear power stations are designed with decommissioning in mind. 
They new ones will be cheaper and easier to decommission than the old. But many 
old ones have been successfully decommissioned. 

• Nuclear power plants are required to set aside funds for decommissioning at the 
end of life. Typically 10% to 15% of capital costs. 
 
 
 
 
 
 
 



Decommissioning Status for Shut Down NRC-Licensed Power Reactors 
(As of May 2015) 

Reactor  Type  Location  Ceased Operations  Status  Fuel Onsite  

Big Rock Point  BWR  Charlevoix, MI  08/29/97 ISFSI Only * Yes 

Crystal River 3 PWR Crystal River, FL 02/20/13 SAFSTOR Yes 

Dresden 1  BWR  Morris, IL  10/31/78 SAFSTOR  Yes 

Fermi 1  Fast Breeder  Monroe Co., MI  09/22/72 SAFSTOR No 

Fort St. Vrain  HTGR  Platteville, CO  08/18/89 ISFSI Only  Yes 

GE VBWR  BWR  Alameda Co., CA  12/09/63 SAFSTOR  No 

Haddam Neck  PWR  Haddam Neck, CT  12/09/96 ISFSI Only  Yes 

Humboldt Bay 3  BWR  Eureka, CA  07/02/76 DECON  Yes 

Indian Point 1  PWR  Buchanan, NY  10/31/74 SAFSTOR  Yes 

 Kewaunee PWR Carlton, WI 05/07/13 SAFSTOR Yes 

 LaCrosse  BWR  LaCrosse, WI  04/30/87 DECON  Yes 

Maine Yankee  PWR  Wiscasset, ME  12/06/96 ISFSI Only  Yes 

Millstone 1  BWR  Waterford, CT  07/21/88 SAFSTOR  Yes 

N.S. Savannah  PWR  Norfolk, VA  11/70 SAFSTOR  No 

Pathfinder  Superheat BWR  Sioux Falls, SD  09/16/67 License Terminated No 

Peach Bottom 1  HTGR  York Co., PA  10/31/74 SAFSTOR  No 

Rancho Seco  PWR  Sacramento, CA  06/07/89 ISFSI Only** Yes 

San Onofre 1  PWR  San Clemente, CA  11/30/92 SAFSTOR Yes 

San Onofre 2 and 3 PWR San Clemente, CA 06/12/13 SAFSTOR Yes 

Saxton  PWR  Saxton, PA  05/01/72 License Terminated  No 

Shippingport PWR Shippingport, PA 10/01/82 License Terminated No 

Shoreham  BWR  Suffolk Co., NY  06/28/89 License Terminated  No 

Three Mile Island 2  PWR  Middletown, PA  03/28/79 SAFSTOR***  No 

Trojan  PWR  Portland, OR  11/09/92 ISFSI Only  Yes 

Vermont Yankee BWR Vernon, VT 12/29/15 SAFSTOR Yes 

Yankee Rowe  PWR  Franklin Co., MA  10/01/91 ISFSI Only  Yes 

Zion 1 and 2 PWR  Zion, IL  02/21/97 

09/19/96 

DECON Yes 

 

Blue: decommissioning complete. ISFSI: independent spent fuel storage installation  



What happens if something goes wrong with decommissioning? 

• There is a dramatic example, not in nuclear decommissioning but in the disposal of 
highly irradiated steel, contaminated with Co-60. 

• In Taiwan in 1982, 170 buildings were built using highly radioactive steel for R-bar. 

• 10,000 people occupied these buildings for 9 to 22 years.  

• In 1992, it first discovered that there was high radiation inside some buildings.  
Later more radiation was discovered. In 1996, about half the people were 
evacuated. 

• 20% of the resident received doses of 5,000 to 160,000 microSievert/year. 
microSievert/year. 

• How did this radiation affect their health? 

Cancer mortality 

of those who received 

extra radiation & those 

who didn’t 



Decommissioning Solar & Wind Plants 

What are the plans for decommissioning these? 



CO2 & Climate Change 

• I do not believe that rising CO2 is changing the climate in a dangerous way. 

• Over the last 550 million years, CO2 has averaged over 2,000 ppm. It is now 
400 ppm, way below optimum for plant life. 

• CO2 is a weak greenhouse gas, already saturated in its only significant 
absorption band (15 micron). Basic physics shows it can never have an 
important effect on global temperatures. Observation confirms this. 

• The modern warming is unexceptional & unalarming. Previous warming 
periods (MWP, Roman, Minoan, etc) have seen higher temperatures while 
CO2 was lower. 

• However, if you wish to reduce CO2 emissions, nuclear power will do so 
significantly, and wind and solar will not. 

• This is because wind & solar require back-up generators to match their 
violent, unpredictable fluctuations. They are usually fossil fired. The 
fluctuations make them run inefficiently, using more fuel, emitting more 
CO2. 



Bird & Bat Deaths from Wind Turbines 

Altamont Pass Wind Farm, California.  About 4,900 turbines.   

Average power:  125 MW     (Koeberg: 1,440 MW) 

 

California Energy Commission found that a single wind farm, 

 Altamont Pass,  killed 4,700 birds a year, including 

 1,300 protected raptors, including 100 golden eagles. 

 



Birds & Wind Power 

Two griffon vultures killed by turbines in Navarre, Spain.  

One of them has been sliced in half by the blade.  

Short-toed Eagle killed  

by wind turbine, Spain 

 

White Tailed Sea Eagle killed by wind turbine, Norway 



Wind supporters sometimes say,  

“Oh, but cats kill more birds than wind turbines!” 

He’s never killed 

an eagle in his life 



Birds & Nuclear Power 

Koeberg 



Thank You 

Nuclear power for a better environment 
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Choosing Future Energy Sources for Electricity Generation 
Moral and Economic Considerations 

 
• SA has a desperate shortage of baseload generation capacity (24/365) 

• We need it for our growing economy to move from the export of raw materials to 
beneficiation, processing and manufacturing to make higher value goods 

– This needs a lot of electricity 

• We’ve only got one planet and we must do everything we can to protect her for 
future generations. 

• We must always choose between technology options so as to get the greatest 
benefit at the least cost to people and the environment. 

• Our choices must be made on rational and scientific grounds, based on evidence 

– Not on ideology or superstition. 

• We Must work WITH nature not AGAINST her. 

 

 



Under certain circumstances every element in the 

 periodic table can be deadly, and most of them have  

isotopes that  last forever   

-  not millions of years but forever  



Some Wastes from other Energy Sources 

• Coal: 
– Mercury, arsenic, cadmium etc 
– All “deadly” and lasting forever 
– Blown into the air we breathe or dumped onto ashtips 

 
• Solar: 

– Lead, cadmium, arsenic 
– All “deadly” and lasting forever 

 
• Wind: 

– Heavy metal toxins 
– “Deadly” and lasting forever 
– Radioactive thorium:  half-life 14 billions years 

 
 
 

 



Load Factors (Capacity Factors) for Wind & Nuclear in Selected Countries 
Average %: 2005 – 2009.  “Electricity Outlook 2011”.  IEA 

Much of the loss of load factor for nuclear comes from planned shutdowns 

for maintenance & refuelling.  It is predictable. 



Darling Wind Farm 

Four   1.3 MW turbines 

Each turbine 81 m high 

Commissioned:  2008 

Estimated Production:  8.6 GWh/year 

www.darlingwindfarm.co.za 



Greenhouse emissions for Full Energy Chain of different Generation 
Technologies 

J F van de Vate.  Elsevier. Energy Policy.  Vol 25 No1 1997 
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3 Worst Nuclear Accidents 

• There is only one danger to the public in a nuclear accident:  release of radiation 

• There are only two types of nuclear accidents: 

– 1. Uncontrolled reactivity. 

– 2.  Fuel over-heating:  Removal of decay heat is the biggest problem in nuclear power. 

• 1.  Three Mile Island 

– USA, 1979 

– Fuel Over-heating:  decay heat 

– Equipment failure and operator ignorance 

• 2.  Chernobyl 

– USSR, 1986 

– Uncontrolled reactivity 

• Bad reactor design:  allowing positive void coefficients 

• Deliberate, illegal violations of safe operating procedures 

• 3.  Fukushima 

– Japan, 11 March 2011 

– Fuel over-heating: decay heat 

– Loss of power supply for cooling because of Tsunami 



The Fukushima Daiichi Event:   World Earthquake Distribution 

Note the enormous earthquake 

 activity near Japan 

Note the feeble earthquake 

 activity near South Africa 

Koeberg designed against a 7 metre tsunami 

Fukushima Daiichi designed against a 5.7 metre tsunami ! 



Some exciting moments in wind power 
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The Fukushima Daiichi Event:   Koeberg On-site Features 
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Radiation Dose/Year to UK Public 
UK National Radiological Protection Board 
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