Devil’s Advocate: 10 Green Arguments for Nuclear Power
January 15th, 2008 by Shirley Siluk Gregory 




I never thought I’d consider nuclear power a desirable solution to climate change until I read James Lovelock’s latest book, “The Revenge of Gaia: Earth’s Climate Crisis & the Fate of Humanity” (see my previous post on the issue here).

Though I’m still not 100-percent convinced, Lovelock’s arguments are factual, rational and highly persuasive. So I thought I’d take a similar crack at making the case for nuclear energy as a way to help curb our greenhouse gas emissions … maybe in part to clarify my own mixed feelings about the matter.

Here goes:

1. First, there’s a truly powerful pro-nuclear argument I’ve never seen given much attention before: according to the Keystone Center’s “Nuclear Power Joint Fact Finding” released last year, failing to replace existing nuclear power plants over the next half-century would actually increase carbon emissions by 12.5 gigatons. Unless we’re planning on replacing all the nuclear facilities set to go off-line with something other than coal or natural gas plants, we’ll be making climate change worse.
2. As scary as the “what-if” scenarios for a nuclear reactor failure are, the reality has — so far — proved much less so. The World Health Organization (WHO) carried out several studies after the 1986 Chernobyl disaster; one, conducted 19 years later, concluded that 75 deaths could be directly attributed to the accident. Other WHO findings: 28 deaths among first-responders in the year after the accident could be directly linked to acute radiation sickness; there was a large increase in highly treatable tyroid cancerns among young people and no clearly demonstrated increases in leukemia or other non-thyroid solid cancers; and the lifetime risk of cancer deaths among those exposed to Chernobyl radiation was about 3 to 4 percent higher than average. (You can find the complete digest report here.) 

3. By comparison, the health impacts of the 1979 Three Mile Island accident in the U.S. were minuscule, with no attributable illnesses or deaths. The Keystone Center’s “Nuclear Power Joint Fact Finding” last year said the average dose of radiation to the region’s 2 million people was about 1 millirem, with the maximum exposure to individuals right outside the site at less than 100 millirem. By comparison, a full set of chest x-rays delivers 6 millirem of radiation, and a year’s exposure to natural background radiation gets you 100 to 125 millirem.

4. Participants in the Keystone Center “Nuclear Power Joint Fact Finding” all conceded that “on balance, commercial nuclear power plants in the U.S. are safer today than they were before the 1979 accident at Three Mile Island.” In fact, an industry study in 2003 found that even a direct-side impact by a large commercial airliner wouldn’t cause a loss of coolant at a nuclear power plant.

5. A National Academy of Sciences study found a low risk of widespread harm from either a terrorist attack or a serious accident involving spent nuclear fuel. And the Keystone Center’s “Nuclear Power Joint Fact Finding” found that “the risk of a major accident at a nuclear facility is not seen as a significant risk by investors today.”

6. A 2001 study by the Paul Scherrer Institute in Switzerland (quoted in “The Revenge of Gaia”) found that, beteween 1970 and 1992, nuclear power had the best safety record of all major energy sources, both in terms of total deaths and deaths per terawatt of energy produced each year. The results for the top four sources were coal: 6,400 total deaths, 342 deaths per terawatt per year; hydro power: 4,000 total deaths, 884 deaths per terawatt per year; natural gas: 1,200 total deaths, 85 deaths per terawatt per year; nuclear power: 31 total deaths, 8 deaths per terawatt per year.

7. A life-cycle assessment by Meier Engineering Research (thanks redcraig!) found that nuclear fission energy actually had a lower life-cycle greenhouse gas emission rate than solar (using an eight-kilowatt, building-integrated photovoltaic system for the assessment): 15 tons of carbon dioxide-equivalent per gigawatt-electric of electricity, compared to 39 tons for photovoltaic. Of course, those rates were considerably higher for fossil-fuel sources like natural gas (469 tons) or coal (974 tons).

8. Nuclear power makes economic sense. According to the Energy Information Administration (thanks again, redcraig!), operation, maintenance and fuel costs per kilowatt-hour for nuclear plants are more than twice those for hydroelectric, but nearly a third less than those for fossil steam energy and two-thirds less than either gas turbine energy or small-scale photovoltaic or wind energy.

9. During the nuclear testing heyday of the Cold War era, the superpowers set off numerous nuclear weapons; in 1962 alone, test bombs equaled the output of 20,000 Hiroshima warheads. Such tests, Lovelock argues, released radioactive materials into the air equal to two Chernobyls a week for a whole year … yet no proven health damage to humans was observed in subsequent years. (For more details, see “The Revenge of Gaia,” pages 94 - 95). 

10. Finally, Lovelock argues — and it’s hard to disagree with his view — that “a continuous supply of electricity is an essential requisite for civilization.” Nuclear power, unlike wind or solar energy, fits that bill.

All that said, I still have doubts about the viability of nuclear power as our way out of dangerous climate change, and I don’t believe my concerns are the result of a conspiracy by environmentalists, as some pro-nuclear types suggest. I’ll take on the “con” side of the issue in another post soon.
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1. Jim47 Says: 
January 16th, 2008 at 4:40 pm 
Finally, a well-reasoned defense of nuclear energy! Thank you for taking the time to do some due diligence on this. I am strongly Green (I’m even a registered Green), but I’m also a physics student who understands the benefits of nuclear power. There are certainly a number of problems with nuclear power plants, just as there problems with wind farms and hydroelectric dams, etc, but they are not unsolvable, as the French and Japanese have shown. We truly need nuclear energy; those who rail against it without trying to understand it are being foolish. 

Know Nukes!

2. Shirley Siluk Gregory Says: 
January 16th, 2008 at 5:02 pm 
Thanks, Jim. As I said, I still have some nagging doubts, but I’m surprised at how much my view of nuclear power has changed in a short time after digging into the subject a bit deeper.

Of course, the billion-dollar question is: can we help enough others come around to the same viewpoint and build the plants needed to stave off catastrophic climate change? What will it take?

3. elie Says: 
January 16th, 2008 at 5:10 pm 
no one knows enough about nuclear energy. the only thing we do know is that each time we interfere with the laws of nature, we end up paying the price one way or another. for some reason we never seem to learn the lesson and still try to detroy the planet for our own convenience. as for the problems we have with wind farms and hydroelectric farms, at least we know that these are not unreversible probelms, as opposed to the damage that nuclear will expose us to.

4. Rachel Says: 
January 16th, 2008 at 5:51 pm 
What about the waste?!? That is really the key issue - that stuff is radioactive and dangerous for millenia. 

Also, while the WHO might have checked into the deaths associated with Chernobyl, there was a lot of other damage. I was living in Germany then, at the very Western edge (i.e., thousands of miles from the accident). The farmer across the street from us had to dump his milk because it was too radioactive for human consumption. I believe that most of the German milk from around that time was converted to milk powder, which nobody wanted since it was radioactive. Some clever and irresponsible politician came up with the idea to donate it… 

Nuclear energy is not an alternative. It is not safe even under normal operations (there are studies documenting mutations in animals living around nuclear power plants). While it certainly reduces carbon emissions (of course! You’re not burning fossils!), it comes with a host of other problems.

5. Jim47 Says: 
January 16th, 2008 at 10:10 pm 
Let me “briefly” address the issues raised by elie and Rachel:

Nuclear energy *is* one of the Laws of Nature. If you don’t believe me, please do your own research. We live on a nuclear power plant of incredible complexity (we call it “Earth”), and we derive our remaining power (of all types) from a huge fusion reactor. We live in a radioactive universe, and it’s a good thing that we do; our lives are easier because of it. In fact, we exist because of radioactivity. The difference here is that nuclear power plants are human-designed attempts to control Nature’s forces, just as wind farms and coal-powered burners and hydroelectric dams and automobiles and all the rest are. Any time humans design things, there is a chance for error. But let me ask you this: how many people have been killed by automobiles, or dam collapses? Hundreds of thousands more than have been killed by nuclear power; some have died today in car accidents, in all likelihood. Safe nuclear power can, and is, being produced, right now, around the world, and we can continue to do so. The key is writing laws and regulations that make the chances of accidents vanishingly small. 

Nuclear waste is a real issue; too bad we let the politicians write the laws, instead of letting scientists and engineers handle it. There are several solid proposals for handling spent fuel rods: sending them to the Moon and burying them in subduction zones are but two of them. They can also be reused in power plants, when properly “recharged”. The “problem” exists because politicians are not generally very visionary or practical. It’s the same reason why our health-care system is such a mess; we let politicians write the laws, rather than letting doctors and patients work things out. Politicians and bureaucrats are very useful at times, but they are also some of our worst enemies.

Please cite any studies that discuss animal mutations near active nuclear power stations. I tried to google for them, but came up with nothing really useful in the first 5-6 pages. I *did* find several articles about the wildlife preserve that surrounds the Chernobyl plant. National Geographic’s website has at least a couple of articles about it, and the journal, “Environmental Toxicology and Chemistry”, Vol.19, No.5, pp.1231-1232, 2000, has a letter that addresses the improved conditions for flora and fauna directly outside the station. No mention of mutations in either source was made. As I live in Southern California, where two large nuclear power plants exist (San Onofre and Diablo Canyon), I keep up with any information that is disseminated about them. Several studies and collection trips have produced no evidence of mutations around these stations. Believe me or not, but I have far too many friends who are opposed to nuclear power not to have heard if such evidence existed; they would rub my nose in it. As far as I have been able to determine, mutation outside nuclear power stations does not happen.

I do not mind at all if people are opposed to nuclear power. What I mind is a reliance on “them” for information. Please do your own research. Do not trust a “friend of an acquaintance of a relative” for your information. Learn all you can about nuclear power; you will be better able to defend your opposition to it if you can cite facts.

6. Jim47 Says: 
January 16th, 2008 at 10:20 pm 
I should have noted in my immediate above that there are still on-going studies at Chernobyl as to any increased mutational effects in the animal and plant populations. The jury is definitely still out on this. There is no argument that radiation from strontium, cesium and other decaying elements is higher within the Chernobyl reserve than in a “normal” area. This is certainly a cause for concern. The thing to remember is that Chernobyl was a poorly-designed station that had a serious melt-down, something which has not happened anywhere else in the world. Three Mile Island, the Santa Susana Field Lab, and other events were far smaller, and were often contained. To the best of my knowledge, no currently-active nuclear power station has radiation levels outside the containment buildings higher than the normal “background radiation” that we all live with every day. If anyone has solid documentation to the contrary, I’d be pleased to read it.

7. Shirley Siluk Gregory Says: 
January 16th, 2008 at 11:04 pm 
elie, I do hear you; as I said, I’ve been pretty skeptical about nuclear power until recently. If you haven’t yet, I would suggest reading “The Revenge of Gaia,” (especially the chapter on “Sources of Energy”) … I’d be interested to know if it changed your mind at all.

I do agree with you about some of the negative effects of our tampering with nature. That’s why I’m vehemently opposed to so-called geoengineering fixes like seeding the oceans with iron to promote plankton blooms and carbon dioxide absorption. Give me a choice between nuclear power and any of the proposed geoengineering solutions to climate change — the long-term effects of which we really don’t comprehend — and I’ll have to choose nuclear.

Rachel, thanks for the perspective of someone who lived near Chernobyl at the time of the disaster. The contaminated milk issue actually came up as one of the greater concerns in the WHO followups. In fact, the organization cited the consumption of radioactive milk as the likely cause of so many thyroid cancers among people who were young children or adolescents at the time of the accident. Fortunately, that type of cancer proved to be much more successfully treatable than leukemia and other forms of “solid” cancer.

As I said, I plan to explore the “con” arguments against nuclear power in another post soon. Even absent documentation of mutations, etc., I think there are still legitimate reasons to approach the nuclear power solution cautiously.

Then again, caution implies time … which I don’t believe we have much more of before the feedback mechanisms and extreme effects of climate change start making themselves felt.

8. Rachel Says: 
January 17th, 2008 at 4:32 am 
I did a Google search on “mutations around nuclear power stations.” The first and second hit are to a research article called “In situ monitoring with Tradescantia around nuclear power plants” by Sadao Ichikawa. To quote from the abstract: “Significantly increased mutation frequencies were observed and were correlated to the operation periods of the nuclear facilities and to predominant wind direction, but not to other environmental factors. Considering physical monitoring data of radiation dose in the air, internal exposure due to incorporation and concentration of man-made radioactive nuclides seemed to be of a greater importance in increasing mutation incidence.” 

You are not citing the National Geographic article but the title of one I found is “Despite Mutations, Chernobyl Wildlife is Thriving.” It goes on to say: “The effects of the Chernobyl catastrophe are still being felt today—whole towns lie abandoned, and cancer rates in people living close to the affected areas are abnormally high.” So, animals have adapted. Bravo. Nature is an amazing thing. That does not mean that nuclear power is safe. 

For a moment I was afraid that I fell into the trap of “reliance on ‘them’ for information” as Jim47 put it. I remembered this vaguely from my childhood, which is a “few” years ago… Thanks for calling me on the carpet, Jim! I think you are absolutely right: This topic is too important to decide on hear-say. But it looks like the mutation issue is real. 

Shirley - according to mapcrow.info, I lived about 1043 miles (1680 KM) from Chernobyl at the time of the accident. Not sure if I’d consider that “near” but it’s certainly closer than the US…

9. Rachel Says: 
January 17th, 2008 at 4:42 am 
And then again, this is what they found in rats around Chernobyl: “It is concluded that the diversity and abundance of the small-mammal fauna is not presently reduced at the most radioactive sites. Specimens from the most radioactive areas do not demonstrate aberrant gross morphological features other than enlargement of the spleen. Examination of karyotypes does not document gross chromosomal rearrangements.” (http://tinyurl.com/yvxtj3) Not much, certainly no mutations… The Ichikawa article I cited above was published in the same journal (http://tinyurl.com/2hudc9).

10. Max Says: 
January 17th, 2008 at 9:46 am 
Shirley,

Nice article, well done and I understand the siren’s call of nuclear very well. But until there is some way to dispose of the waste, I’m against building more plants.

We seem to forget that the world’s 439 nuclear power plants provide about 16 percent of electricity, not much of a change in 20 years. 

As plants get older, so does the possibility of an equipment breakdown or a sudden, inadvertent human error, I like to call the “Oops Factor”.

Developing countries are joining the nuclear renaissance, if you will, and therein lies another concern, corrupt governments and the lack of proper safety standard accountability. I’m not saying they’re all corrupt, but those governments do exist.

Rachel makes a strong argument about radiation poisoning with her recollection of the farmer across the road dumping milk because it was to “hot” for human consumption.

One more thing I think we tend to forget. As long as man can make it and operate it, it can break, or man can compromise its safety. Like it or not, Murphy’s Law exists.

Looking back at the Chernobyl accident and the effect it has had on the area and people who are still dying from radiation-caused illnesses, I’m reminded of Nevada’s atomic bomb tests. The incidence of lymphoma alone in St. George, UT is still much higher than other areas of the country. St.George was downwind of those tests, and the poisoning goes on.

Should, for whatever reason, a cloud of high-level radioactive waste be released into the atmosphere, thousands will eventually die.

Nuclear proponents are, to use an old gambling term, “betting on the come”, that nothing will happen and we can all live happily ever after.

I may never live to see it, but I pray I’m proven wrong.

11. Shirley Siluk Gregory Says: 
January 17th, 2008 at 5:06 pm 
Thanks for the comments, Max. You raise a good point that I plan to address in my soon-to-come “con” post on nuclear power: the fact that a growing number of reactors are going up in developing and less-than-stable parts of the world. The safety standards and oversight in those regions can often be questionable, which is a great cause for concern.

12. Luke Says: 
January 17th, 2008 at 11:07 pm 
Nuclear energy isn’t interfering with the laws of nature - it’s simply understanding and applying the laws of nature - the laws of physical science.

It is physical laws that tell us how to make nuclear power intrinsically safe, and it is physical laws that tell us how we most certainly isolate radioactive waste safely in deep geology for the time scale required.

16 nuclear fission reactors existed in nature two billion years ago, in Oklo, in equatorial west Africa. They operated, naturally fissioning uranium in the Earth’s crust, because the laws of nature provide the capacity for nature to do this. They created highly radioactive fission products, plutonium, and actinide elements - just like the used fuel from our nuclear power plants. Over two billion years, these radioactive materials did not migrate through the rock much at all - they were successfully isolated, without humans having any hand in it. Today, all the radioactivity thus produced has completely decayed.

We know that the nuclear weapons tests in Nevada had a health effect on some parts of the population - but a nuclear power plant is not an exploding nuclear bomb.

If all the highly radioactive fission products in the nuclear fuel were somehow released in the atmosphere and dispersed, then it would create a medical disaster - much like the Chernobyl accident. But that’s an extremely big IF. The Chernobyl reactor was of a design designed for military plutonium production in the Soviet Union - it had no containment vessel, and it was operated in a dangerous, unstable situation, and safety procedures were violated, with almost all the control rods being removed, with the reactor being run by operators with no understanding of reactor physics at all, in an environment with no safety culture at all.

Could it ever happen to our light water reactors in the Western world? No.

The radioactive fission product waste from the recycling of used nuclear fuel will remain dangerous for about 300 to 500 years, not millennia.

13. Klaus Says: 
January 18th, 2008 at 12:01 am 
I am one who has been converted from anti-nuclear to pro after reading through ALL the facts with a scientifically trained mind. 

Consider the alternatives:
Hydro consumes vast resources in building, destroys habitats on a large scale, and has higher dangers of catastrophic failure with subsequent whole-sale loss of life than nuclear has (dam breaks). Aside from which, it is mostly already tapped out.

PV is too expensive, and always will be. There are simply natural laws against it attaining higher efficiency. As an electronics engineer I also know how many toxic materials and energy is used in the production. With much less controls and oversight than nuclear. Some material are much more toxic over the long term (forever, no half-live) than for example plutonium.

Wind energy cannot supply any energy amount even close to what is needed, as it cannot supply energy on demand. In fact it has been shown in Denmark and Germany that it has a negligible effect on greenhouse gas emissions. Because coal fired plants cannot be shut down and fired back up to make up for the vagaries of wind. So they have to still run at close to capacity. No large-scale storage for wind generated electricity has even been seriously proposed as the scale needed would boggle the mind. Also the use of concrete alone per actually produced wind-MWhr is of a factor 2-3 higher than even for the most inefficient (current generation 2) nuclear plant. 

Geothermal is possible only on a small, limited scale in select locations. Same as solar thermal.

Nuclear fusion is the technology of the future. Always has been, and always will be. At least for the next 50-100 years. Aside from that it would produce MORE radioactive waste material than fission (just read about the fast neutron spectrum fusion creates).

So, what have we left. We need energy to keep civilisation going. Yes, you can make a small dent by conservation. But there are thermodynamic and practical limits to how much. Most savings possible are in the private sector. But that is vastly dwarfed by industrial energy use. And there the best energy conservation methods known are already widely used. If for nothing else, for monetary reasons. Energy costs are a large cost factor for energy intensive industries. And so it has always paid handsomely to use least and use the best conservation technology available.

Believe me, I know. I have lived off-the-grid for years. Using photovoltaics, batteries and backup generators. I am glad I am now ON the grid.

- Klaus

14. Klaus Says: 
January 18th, 2008 at 12:16 am 
Oh, I forgot to mention two more alternative:
CO2 sequestration:
For every ton of coal burned in a coal power plant, 3 tons of CO2 are produced. CO2 is in low density gaseous form, while coal is in solid form. The amount of CO2 that would have to be handled really boggles the mind. Nobody has really any implementable idea how it could be done.

Natural Gas:
Aside from it being a limited resource, it also produces CO2, just not in the same amount as coal. But natural gas is mostly methane. And THAT is a much more potent greenhouse gas than CO2. Leaks at gas piplines and gas power plants are inevitable. Not only large, but small, not significant ones also. I have not found a study how much methane is cumulatively released into the atmosphere from that. I suspect it would be significant.

- Klaus

15. Joffan Says: 
January 18th, 2008 at 12:58 am 
I guess there’s one main argument for nuclear, just like there’s one main argument for most of the other power sources that you might push:

- It’s not burning fossil fuel.

This means that:

- It’s not altering the physics and chemistry of the entire atmosphere.
- It’s not creating acid rain.
- It’s not producing particulates that kill thousands every year.
- It’s not laying waste to vast tracts of countryside by mountain-top removal.
- It’s opening up the option of using electricity for transport (rail, bus, plug-in).
- It’s saving hydrocarbons for more useful applications further into the future (not as popular this one, but I like it).

and more specifically, using the CHP concept:
- Desalination becomes a large-scale option.
- Hydrogen production becomes a large-scale option.
- Biofuel production can be supported “free” (with process heat)

and finally
- Widespread poverty, which arises from energy poverty, can finally be looked at with some hope of solution, in a controlled international effort.

16. Klaus Says: 
January 18th, 2008 at 5:11 pm 
A well known argument against nuclear power is of course the longevity of nuclear waste. As the following graph shows, it is really a political problem, not a problem of nuclear power itself.
http://www.energyfromthorium.com/postimages/spentFuelToxicity.gif
The red line in the graph is the lifetime of untreated nuclear waste from a once-through fuel cycle without reprocessing, as done today. You can see that it decays after 300,000 years to the radioactivity level of natural uranium ore as found in many places on earth.
When reprocessed, so that Plutonium and Uranium is removed to make new fuel (blue line), the then resulting waste decays to the radioactivity in 9000 years. If Actinides are also removed and fed back into reactors for transmutation, the resulting waste decays to that level in 300 years, and to the level of natural background radiation in 400 years. I’ve lived in Europe in houses that are older than that.
The reason we don’t reprocess the fuel is political. Forced on the nuclear industry by so called “environmentalists”. The main CO2 production of nuclear power is from mining. Reprocessing the fuel would cut the mining requirements per GWhr to 10% of what is needed now with the once-through fuel cycle, where only 2-3% of the potential energy contained is used.
One could argue that the nuclear waste problem is one actually created by the anti-nuclear movement.

- Klaus

17. Jim47 Says: 
January 19th, 2008 at 1:49 pm 
I’ve not been able to check in here for a couple of days, but I just now was able to catch up with all the posts. Excellent work, one and all! No bromides, no appeals to emotion, just lots of well-considered commentary on both sides, backed up with lots of data [image: image3.png]


I really appreciate that citation from the Japanese study; I shall definitely give it a read.

One comment I should make is that, vis-a-vis Chernobyl, this was a “spill”; there will definitely be measurable effects from that accident. I never meant to imply that there would not be; if I gave that impression, I apologize. My point was that the long-term effects *from the current levels of radiation*, appear to be minimal. Humans, being far more genetically complex than most other animals, will be more likely to suffer from increased levels of radiation. I would never want to imply that people should start building homes near the nuclear plant!

On another blog here, I post a link to a website for the WIPP project, a facility in New Mexico which is a depository for military nuclear waste. In that website are links to a lot of good, solid scientific information about plutonium, particle decay, etc. Here is that link: http://www.wipp.energy.gov/ I recommend clicking on the “NEWS and INFORMATION” link in the blue bar near the top and then scrolling down to the “Fact Sheets” link. Lots of excellent info in there [image: image4.png]


Much of it will need Adobe Reader, but everyone should have that, considering that it’s free and extremely useful.

