16000 Marlboro Pike
Upper Marlboro, MD 20772
February 6, 2013
The President
The White House
1600 Pennsylvania Avenue, N.W.
Washington, D.C. 20500
Dear President Obama:
We are pleased with and proud of your accomplishments during your first term in office.
You have been faced with a great number of complex problems, including two foreign wars,
an extreme recession, severe natural disasters and weather fluctuations, depletion of our
natural resources, overseas terrorist attacks, mass shootings within our country, an
exorbitant Federal deficit, and government corruption. We commend your hard work, dedication, perseverance, empathy, and optimism while attempting to find and promote wise
solutions to these problems.
In an effort to assist you in examining all facets of a matter before making a decision or
recommendation, we would like to share some insights regarding the issue of energy-- in
particular the advantages of solar and wind energy for electricity and heat, and biofuels
for powering vehicles; and the disadvantages of nuclear energy, coal, oil, natural gas, and
geothermal power.
The first advantage of solar and wind energy is that they are virtually limitless in supply.
The second advantage is that they are safe; they do not pose a threat to the health or
longevity of humans and other living things. The third advantage is that they are clean.
They do not produce toxic by-products or emit poisonous chemicals into the atmosphere,
water, or ground.
Many countries, including the U.S.A., are currently using solar and wind power to a limited
extent. However, one island-- namely, Samso, off the coast of Denmark-- is using solar and
wind energy to power the majority of its energy needs. The island's inhabitants have a 10year quest to achieve 100% of their electricity requirements being met by wind energy and
75% of their heat requirements being met by solar and biomass energy. In fact, the energy
produced by the island's wind turbines is so plentiful that surplus energy is sold to mainland Denmark, and the profits are then invested in developing new renewable energy projects.
Samso's residents not only use solar, wind, and biomass energy (specifically, renewable woodpellet and/or straw furnaces) for electricity and heat, but they also plan to use the biofuel rapeseed oiliand hydrogen to power the island's vehicles. Another biofuel-- namely,
algae-- could possibly meet our country's transportation needs.
In contrast, the disadvantages of non-renewable energy-- i.e., nuclear, coal, oil, natural
gas, and geothermal power-- are mirror opposites of the advantages of sustainable energy.
They or their necessary raw materials are finite in supply, and, therefore, cost-prohibitive
in the near future. In fact, experts estimate the world's oil supply to be exhausted in
only 50 to 100 years. The International Energy Agency believes that the cost resulting from
shrinking oil reserves could rise to just over $200 per barrel in 2030°
Non-renewable energy is also unsafe for humans and other living things. Major accidents-due to human error, equipment failure, and natural disasters-- have occurred at nuclear
power plants from 1952 to 2011.
These accidents have caused deformities, cancer, birth
defects in offspring, or death in humans and other living things who were exposed to radiation, atmospheric contamination, or groundwater contamination.
In addition to human,
animal, and plant health risks, and environmental damage, nuclear energy threatens our

-2In fact,
national security, causes high economic costs, and has questionable reliability.
cleanup of the Three Mile Island Unit 2 nuclear power plant meltdown-- America's most serious
nuclear accident-- took 13 years and cost 2,400 million dollars.
Likewise, coal mining (especially the mountaintop-removal method) is hazardous to humans,
The mining and burning
wildlife, plants, the atmosphere, the soil, groundwater, and streams.
of coal, as well as the dumping of coal's waste, result in a rise in asthma and cancer rates,
contamination of drinking water, the release of toxic chemicals into the air, the destruction
of homes by flooding or coal ash, and the killing of fish.
on nature and wildlife, and
Oil leaks and spills are also costly-- both in terms of the toll
the financial stress on local residents whose livelihoods'depend on the healthy state of
nearby waterways and coastlines.
Similarly, natural gas extraction (especially the hydraulic-fracturing/"fracking" technique)
poses harm to our inhabitants, our livestock, our water, our atmosphere, and our soil.
Fracking causes cancer, birth defects, asthma, blackouts, diarrhea, headaches, muscle aches,
and skin problems.
It causes neurological, reproductive, gastrointestinal problems, and
and soil. These livestock
death in livestock exposed to harmful chemicals in our water, air,
Furthermore,
could pass on harmful chemicals to humans who consume their meat and milk.
aquatic life.
fracking contaminates groundwater, rivers, and streams; and it injures or kills
Geothermal energy is

also dangerous because it

triggers earthquakes and emits air

pollutants.

Last, but certainly not least, the pollution caused by non-renewable energy depletes oxygen
levels in our atmosphere and in our waterways.
We are enclosing attachments that provide compelling evidence of the dangers of nuclear
We have
energy, fossil fuels, and geothermal power, and the benefits of renewable energy.
highlighted key points, and even though a few attachments seem to duplicate one another, they
Below is a listing of these attachments, their
all offer different, relevant information.
titles/subject matter, and page numbers.
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The supplying of energy to
In conclusion, we believe that the end does not justify the means.
The risks
the public and private sectors does not warrant the use of non-renewable energy.
posed-- both to humans, animals, and plants, and to the environment that sustains them-- have
Our survival depends on the widespread use of solar and wind energy
been clearly documented.
It is
for electricity and heat, and biofuels for powering our public and private vehicles.
with
information
share
this
our fervent hope that you will read the enclosed attachments,
your colleagues, and do everything in your power to promote legislation that favors renewable,
sustainable energy.

Sincerely,

Patricia and Robert Albe

Enclosures:

cc:

Attachments 1-25

Steven Chalk, Deputy Assistant Secretary for Energy Efficiency and Renewable Energy, U.S.
Dept. of Energy; Lisa Jackson, Administrator, EPA; Bill Borchardt, Executive Director of
Operations, U.S. Nuclear Regulatory Commission; Ron Wyden, Chairman, U.S. Senate Committee
on Energy & Natural Resources; Fred Upton, Chairman, U.S. House of Representatives Energy
and Commerce Committee; Ben Cardin, U.S. Senator for MD; Barbara Mikulski, U.S. Senate;
Steny Hoyer, U.S. Congressman for the 5th Congressional District of MD; Martin O'Malley,
Governor of MD; and Abigail Ross Hopper, Acting Director, MD Energy Administration
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ATTACHMENT I

How Denmark is leading the way in renewable
energy
May 18, 2006

It's 8:10 p.m. Samso Time, Thursday, February 23, when the ferry pulls into dock at Kolby Kas after a two-hour float from
Kaludborg. It's dark.. .and dusty. And cold.
There are no streetlights between cities, I notice, as I blindly follow the car ahead of me to the centre of the 20-mile by 6mile island, to Tranebjerg and Flinch's Hotel - my home base for the next two days. The island feels deserted, and it is in a
way... February is Denmark's coldest month, and many of Samso's 4,300 residents are burrowed snugly in their warm
homes - a stark contrast to when an influx of several tens of thousands visit the island during the tourist season.
Many come in July for the popular music festival, the beautiful beaches, and sailing. But of late, Samso has been invaded
by a different kind of tourist...an eco-tourist.
That was my mission...why I travelled over 4,000 miles: to discover Samso's Eco-Revolution.
In 1997, Denmark held a national competition. The selected winner would be home to a one-of-a-kind experiment: The
winner would be expected to convert all its energy supply to 100% renewable energy within 10 years.
The small island of Samso was given the nod. Because it is an island that has no conventional energy resources of its own,
Samso was an ideal choice for such a controlled experiment.
Since 1998, Samso began converting its energy into renewable energy, and has been so successful that 100% of its
electricity comes from wind power and 75% of its heat comes from solar power and biomass energy.
That's a near total Eco-Revolution... but it gets better.
Here's how they do it.
Think of the amount of time that wind turbines have been around.. .and multiply that by 40.
According to the Danish Wind Industry Association, wind turbines and wind mills have been "a part of the northern
European landscape for more than 800 years."
Now, wind power makes up approximately 20% of Denmark's power consumption...and that's with Danish wind
manufacturers selling 90% of their production outside of the country.
Germany is the largest buyer of Danish wind turbines snatching up 24% of exports, and Spain comes in second with
10.5%. Big numbers for big markets. In total, Danish manufacturers held 40% of the world market for wind turbines.
That equates to over DKK21 billion, or nearly $3.4bn - about 1.8% of Denmark's GDP.
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With power like that, wind is like Denmark's new currency.
Samso has taken the torch and has really shown the world what wind power can do.
With the completion of an offshore wind farm comprised of 10 beautiful turbines, Samso has become carbon neutral. The
energy produced by these wind turbines compensates for the island's transportation emissions, including the ferries, and
all other non-renewable energy sources.
In fact, sometimes Samso's wind turbines produce so much energy that the island sells it back to the mainland!
But wind power isn't the only thing that's super-charging Samso's Eco-Revolution...
On Samso, it's much more effective to use solar power for heating. Because of the expense of solar modules, the island
has put them to use in a "collective" environment. Instead of installing solar arrays on individual homes for electricity,
Samso uses solar power for heat at its district heating plants.
District heating plants pump hot water to nearby homes for individual heating purposes. The water is heated using a
combination of solar panels and renewable wood pellet or straw-furnaces.
Studies have shown that it's about 20% cheaper get heat from the local district heating plants than it is to buy oil for heat.
There are about 250 homes that have installed solar cells for heating their own water tanks in instances where they reside
too far from the district heating plant. In total, Samso is pushing past the 75% renewable mark when it comes to heat
energy needs.
By combining solar power with local, renewable, biofuel, Samso has custom-tailored a renewable energy program that is
simple and highly effective. Solar panels are so efficient that on a cloudy winter day, it can heat the water to 25 degrees
above freezing on its own.
With only 25% of heat energy derived from fossil fuels, Samso's well on its way to achieving 100% renewable status
ahead of schedule.
There's only one sector left to tackle, and it might prove to be the most difficult.
Samso's Eco-Revolution is in danger of stalling.. .so the many naysayers say. Every critic of Samso's progress ritualistically
cites transportation as the missing cog in the otherwise praiseworthy renewable energy system.
Well, they'll be eating their foot once Samso's new projects have been put into place.
The experts on Samso will by applying two radically different concepts to tackle the transportation problem.
The first project is a biofuel: rapeseed oil.
Rapeseed oil can be used to fuel any vehicle once a simple adaptation is made to the engine. It is cleaner than ethanol,
and does not need to be refined In a clunky, energy-consuming refinery. That wouldn't be practical for this small island.
All that you need to make your own biofuel is rapeseed, and a rapeseed press.. .and cows to eat the waste. Once pressed,
the oil can be put directly into your fuel tank.
The island can grow approximately 600 hectares of rapeseed a year. That's not enough to run every car, but it's definitely
enough to take car of the largest diesel guzzlers: farm tractors and ferries.
To eliminate the rest of transportation's oil consumption, Samso wants to introduce a hydrogen plant, powered by all that
excess wind power. That's a few years down the road, but in the meantime, the Energy and Environment Office wants to
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put a hydrogen-fuelled truck on display at its new Energy Academy upon its completion.
The hydrogen truck, designed by H2 Logic Alps, would be a demonstration piece to start generating interest in this new,
renewable fuel. Samso is planning on banning traditional combustion engines from the island once vehicles are converted
to hydrogen.
Generating community interest has been a key way of developing projects and increasing investors. Samso's Energy and
Environment Office was so successful because it offered more than just a great chance at a return on investments...
In order for renewable energy project to survive, they needed strong backing from the community. In that way, Samso's
success goes way beyond the 'greening' of energy consumption. This Eco-Revolution was not only an environmental
change.
Samso's residents embraced a way to save their economy and improve their way of life.
Through investing in co-ops that financed wind power and district heating plants, islanders took personal control over their
quality of life. By introducing these renewable energy projects, Samso has created new, better-paying jobs, increased
tourism, and added to its economy.
"The community is more inclined to support the project because they see it as something that is done locally by local
people. As such, people participate not because they are forced to by the authorities but because they want to," says
Soren Hermansen, director of the Samso Energy and Environment Office, in an interview with Chan Cheng Tuan of Sunday
Mail.
Community commitment is necessary for the advancement of any project, which is why Samso uses many local resources
like straw and wood pellets for the district heating plants. Soon rapeseed will be added to that list.
Residents want to see Samso succeed, and understand that by participating In the islands renewable energy projects the
whole island benefits.
By S.R. Nunnally for The Daily Reckoning. You can read more from Ms Nunally and many others at
www. dailyreckoninq.co. uk.

Copyright @MoneyWeek 1999-2010. All fights reserved.
Registered office: 7th Floor, Sea Containers House, Upper Ground, London SE1 93D
Registered in England with company no. 04016750 and VAT no. GB 629 7287 94.

http://www.moneyweek.com/investments/commodities/how-denmark-is-leading-the-way-in-renewable-e...
- 3 -

6/17/2010

ATTACHMENT 2

Denmark's evergreen island
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opponunietes., says ý:eren iermansen.
His first task was to identify a number of local entrepreneurs with the
capacity and desire to invest And then he had to find the key individuals to
get the entire project moving
The blacksmith
Such a man is the blacksmith, Ole Hemmingsen. As director of the
blacksmiths Brd. StJeme. he has been responsible for many of the oilburning furnaces that have been installed on Samse, and which regularly
need to be replaced So he and the rest of the island's blacksmiths were
chosen to inform people about the opportunity to invest in sustainable
heating.
All the island's blacksmiths were taught how to install solar panels and
environmentally friendly wood-burning stoves, and with their solar
certificates in their hands, they could sell green technology at competitive
prices as an alternative to oil-burning furnaces. And then green technology
suddenly became popular on Samsa
*lt has become prestigious to have solar panels, and people no longer ask
so much about the economics of it It has simply become smarter to have
five solar panels on the roof than a Mercedes Benz in the garage. i says
Ole Hemmingsen
Today there are 300 pnvate heating plants powered by solar panels and
energy-saving wood-burning stoves Together with the island's four heating
plants, they ensure that 70 per cent of all heating on Samso is C02 neutral.
Sleepless on Samse
As soon as you arrive on Samse. you can see that something has
happened to the island - that the islanders have been persuaded Ten
offshore wind turbines tower more than 300 feet irto the sky These
turbines produce 80,000 MWh annually. sufficient to cover the electricity
needs of 5.000 households.
Of the ten offshore wind turbines, three are owned by private investors and
two were offered on a cooperative ownership basis, in which a total of 430
islanders have each bought a share. The five other offshore wind turbines
are owned by the municipality, which initially gave Samso's mayor
sleepless nights. He headed the Samse municipality that invested DKK 125
million of the islanders' money in wind turbines.
*ln one night we indebted Samso to the tune of almost 40,000 kroner per
inhabitant It was a move that gave me sleepless nights for weeksrr says
Samse's Mayor. Carsten Bruun
The same model applies to the wind turbines on land Nine of the 11 are
owned by private farmers The other two are cooperatively owned with 450
ndividuals each holding shares
A quarter of the residents on Samse thus have a share in wind turbines
Virtually every family has invested in green heating of their homes Farmers
are experimenting with biodiesel made from rapeseed oil and the
municipality's annual surplus of approx. DKK 1 million from sales of
electricity from the five offshore wind turbines has been reinvested in
Samse Energy Academy. which again supports the development of new
projects And all the way through, the Samso model has been used&local
investments and local ownership.
AYou might call it romanticism, bbt I think people like making some things
together It is not enough just to pay your taxes and let the public sector
supply communal goods. At the same time, it gives us a really good feeling
to be masters over what transpires here It instils local pride and that is
what we are building the projects on., says Soren Hermansen.
Jesper Kjems agrees He opines that is has been crucial that Samse's
population realised early on that they would recover some of the life and
vitality that many outlying areas of Denmark are slowly losing
oLocal embeddedness has been a vital factor The project has branched
out across the whole island, and everybody depends on it. And then it is
unimportant whether people participate for the sake of money or for
ideological reasons. As long as the end objective is the same So our
message is that people do not necessarily need to do this for the sake of
polar bears, They can just do it for their own sakes i

o. ,"•I
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OIL and YOU

Facts and information about the world's oil supply,

how it affects you,
and what you can do about it.
Forty-five years after it was first released, Bob Dylan's song "The
Times They Are a-Changin"' is relevant to the conditions that exist in
today's world. Skyrocketing energy demands, global warming, and
rapidly diminishing oil supplies were unknown or of little concern in
1964. But today these issues are of primary importance to our
country because we must do something now, we can't wait! The times
truly are "a-changin".
Although the present worldwide economic recession is the current
focus of attention, history has shown it will pass. And when it does,
oil will once again be our main concern with prices rising to $150 a
barrel or more as they did in 2008.
This website has been created as a public service to make you aware
of oil's future, and how it will impact your life and the lives of our
children and their children. If you don't believe the "official" excuses
for the continuing rise in oil prices and its effect on our economy, the
stock market, and related issues, read on to discover the real
reasons. You will be rewarded with a wealth of knowledge and
viewpoints. All of the information presented here is free, publicly
available on the internet, and you are encouraged to click the links,
read the info, and draw your own conclusions.
http://home.earthlink.net/-oilandvou/
d
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Although global warming should be on our list of priorities, global
warming falls well below other problems. At the top of the list is our
dependence on imported energy that is currently causing immense
social, political and economic impacts on our nation. If we start
immediately replacing imported energy with technologically available
domestic sources, and then target eventual replacement of fossil fuels
with renewable, sustainable substitutes, we can solve all the
problems including global warming.
When faced with adversity, one of the strengths of America is our
freedom and ability to unite as a people, taking action as needed to
guarantee that freedom. It is hoped that this website will generate
enough interest for people to think, talk to each other, and take
action to change the future.

OK, what's the top problem?
Oil is the problem. Oil is a finite resource.
What does that mean?
Think of it this way. Imagine an enormous tank, big enough to hold
ail the oil in the world. It took millions of years for nature to fill that
tank, and nature has almost stopped making oil. So whatever is in
that tank is all we've got. Each year, we keep pumping more and
more oil out of that tank, and eventually it will all be gone.
Yeah, but we've got hundreds of years left, right?
httD://home.earthlink.net/--oilandvou/
•
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Wrong. Experts can't agree on how much oil is left in the tank. It all
depends on their estimates of how much oil has been found, how
much oil is "undiscovered", and how much can ultimately be
recovered. But all the estimates indicate that the tank is about half
empty, and that we will run out of recoverable reserves before the
end of this century! "Peak Oil", once considered a novel theory,
has now gained widespread acceptance.
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The world is currently consuming oil at the rate of 31.4 billion barrels
per year, but total world oil production is only 30.8 billion barrelsper
year. Based on the forecasts above, the "Pessimists" believe we will
exhaust our reserves in 50 to 60 years, the "Probable" estimate is 80
years, and the "Optimistic" forecast is about 100 years. After world oil
production peaks, it will decline rapidly as recovery becomes more
difficult. By the end of this century, world oil production will be about
equal to what it was in the years 1940 to 1950. If you want to check
this out for yourself, you can read an assortment of articles by
petroleum geologists, the Department of Energy, and other experts.
Just click here for World Oil Predictions. Some believe the peak may
have already occurred, and civilization as we know it is in dire
jeopardy.
What about conservation,electric cars, and such?
These measures will definitely help to delay the depletion of the
world's oil, but the optimistic forecast (above) includes savings from
these initiatives. Currently, about 70% of the petroleum we consume
is used for transportation. Light duty vehicles and freight trucks take
http://home.earthlink.net/-oilandyou/
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the largest share while aircraft take less. However, from the
standpoint of fuel efficiency, aircraft are the least efficient while light
duty vehicles are the most efficient. Projections by the Energy
Information Administration (Dept. of Energy) to the year 2030 show
overall fuel consumption increasing by almost 7 million barrels per
day with only slight changes in the distribution of use.
So, what does this mean?

It means that electric cars and hybrids will have a significant effect
on petroleum consumption. All-electric vehicles powered by
rechargeable batteries will help most to reduce oil consumption,
because only 2% of our electricity is generated from oil. The Chevy
Volt is in production and is scheduled for delivery starting in
November 2010. Though there may be some technology
improvements in diesel-powered freight trucks, it is unlikely that we
will see them powered by electric motors. Unless some huge
improvements are made in aircraft power plants, they will continue to
consume a large share of petroleum (2 million barrels per day) in the
future. The Energy Information Administration is a good source of
data in this area, especially their Petroleum Quick Stats. Their
Energy INFOcard is a particularly useful reference for all energy
sources.
Where does our oil come from? Don't we have a lot of oil wells in
this country?
Yes we have a lot of wells, but most are not producing because the
recoverable oil is gone. Estimates of undiscovered oil, as cited in
Chapter 5 of the U.S. National Energy Policy, amount to 39.1 billion
barrels including reserves in the Arctic Outer Continental Shelf, the
Alaska National Petroleum Reserve, the Arctic National Wildlife
Refuge, and the restricted areas of the Lower 48 States. At our
present rate of consumption, these reserves would supply our
needs for a little over 5 yearsl The U.S. is a good example of what
is going to happen to the rest of the world. We passed our peak of oil
production in 1970. At that time we were producing 9.6 million
http://home.earthlink.net/-oilandyou/
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barrels of crude oil per day. By 2008 our production had dropped to
4.9 million barrels of crude per day, a loss of 49% in 38 years. Based
on data published for 2008, we consume about 19.4 million barrels
of petroleum per day (7.1 billion barrels per year), roughly 25% of
the world total.
Here's where our crude oil supply comes from:
" USA Crude Oil Production ----- 34%
* Crude Oil Imports from OPEC---37%
" Non-OPEC Crude Oil Imports ---- 29% (Canada, Mexico, Russia,
etc.)
And here's where it goes ........

So, we are currently depending on other countries to supply us with
66% of the oil we need. And to make matters worse, U.S. refinery
capacity is strained to the limit causing us to import refined products
http://home.earthlink.net/-oilandyou/
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as well as crude oil.
USA Petroleum Consumption, Production, and Imports
1973 to 2008
Data Sour*e- Energy Informnion AdminisvrationlMonthly Energy Review April 2009
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The chart above shows that our total petroleum consumption has
been steadily increasing while our production has been steadily
decreasing. As a result, our total imports have been sharply
increasing to make up the difference. Since 1993, every year we have
imported more petroleum than we produced.
Wow! What if some of those countries got mad at us and cut off
our oil?
That would be pretty bad. We've been stockpiling oil in the U.S.
Strategic Petroleum Reserve, and we have about 675 million barrels
stored there. If all of our imports were cut off, the reserve would last
us about 40 to 50 days at our current rate of production and
consumption. But, it's unlikely we would lose all of our supply at
once, so our reserve might last much longer. Military needs and
http://home.earthlink.net/-oilandyou/
d
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critical civilian use would take priority. The Arab Oil Embargo of
1973-74 showed us what can happen when our oil supply is
interrupted. And the docudrama "Oil Storm" showed the devastation
that can occur to our economy with even a small interruption of our
oil supply. Oil prices can double or triple very quickly with changes in
supply or political events.
And finally,
if you're concerned about terrorism, think about this: the greatest
terroristthreat we face is disruption of our oil supply. Nearly
everything we use in our daily lives depends on oil in one form or
another, from plastics to transportation fuels, clothing (synthetics),
home heating oil, food production and delivery, and so on. The
economic effects on our stock market would be equally as disastrous
plunging the nation into a severe depression. The price of crude oil
has a very significant impact on the stock market. As shown in the
chart below, steep increases in crude oil price correlate with a
slowdown in the advance of the Dow Jones Industrial Average (DJIA).
This five year comparison illustrates that during periods of small
changes in crude oil price ($5 - $7 per barrel), the DJIA grew steadily
(June 2002 to October 2003 and October 2005 to June 2007).
However, from October 2003 to October 2005 oil prices rose from $30
per barrel to $63 per barrel, and the DJIA stagnated around an
average of 10,100.

http://home.earthlink.net/-oilandyou/
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OK, I see the problem, it looks pretty grim..... 0...
It doesn't have to be, there is a solution, and it would create
thousands .... maybe millions .... of new jobs right here at home. The
solution is biofuels (see below).
Really? Tell me about itl

http://home.earthlink.net/-oilandyou/
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But, the most promising technology is biofuel, an alternative
renewable diesel, gasoline, or jet fuel made from algae. Biofuels can
be burned in existing engines without any major modifications....just
substitute biofuels for petroleum-derived fuels when filling your tank.
Although biodiesel can be made from almost any vegetable feedstock
(soybean, rapeseed, mustard, jatropha, palm oil), the highest yield
feedstock for biodiesel is algae, which can produce 250 times the
amount of oil per acre as soybeans. A great deal of research and
study has been done on creating algae farms in desert areas of the
htti)://home.earthlink.net/-oilandvou/
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U.S. such as the Sonora desert in the southwest and the Salton Sea
in California. LiveFuels Inc. located in Menlo Park, California, is a
national alliance of labs and scientists dedicated to transforming
algae into biocrude by the year 2010. Solix Biofuels, based in Fort
Collins, CO, is developing a cost-effective photobioreactor to optimize
algae growth and oil yield. Photobioreactors can be used for C02
removal from power plants to reduce greenhouse gases. Solazyme, a
Bay Area startup company that makes diesel fuel from algae, will
work with oil giant Chevron to perfect its technology. Aurora Biofuels
has successfully operated a pilot plant since August of 2007 that has
consistently produced ASTM quality biodiesel. Aurora anticipates its
first commercial scale facility to be in operation in 2012.
You
can also follow current biofuel development efforts by visiting the
Oiliae website.
Today, in the United States, transportation consumes 68% of our
total petroleum supply and 28% of our total energy
requirements.

http://home.earthlink.net/-oilandyou/
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UPDATE 3-lEA sees oil above $100,
recognises supply limit
Thu N-b • 2110~h
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By Barbara Lewis and Alex Lawler
Nov 6 (Reuters) - The world will have to live with the risk of an energy
supply crunch and an oil price well above $100 a barrel in the years to
come, the International Energy Agency (IEA) said on Thursday.
Massive investment of more than $26 trillion wil be needed in the next 20
years to offset the Impact of failing supply at ageing olflelds and ensure the
world has enough anewy, the lEA said.
"There remains a real risk that under-investment will cause an oil supply
crunch (by 2015)." the lEA said in an executive summary of the World
Energy Outlook (WEO) to be released in full next week.
"The gap now evident between what is currently being built and what will be needed to keep pace
with demand is set to widen sharply after 2010."
The emphasis on Investing enough for supply to meet demand has been a recurrent theme In the
IEA's annual WEO.
The 2008 edition shifts the focus to dwinding reserves.
It looked at 800 of the word's oilfields and found the average rate of decline was 6.7 percent for
those that have passed their production peak. It expects that rate to increase to 8.6 percent in 2030.
Total world oil production is not expected to peak before 2030, but the more easily accessible
sources of crude, or conventional oil, are expected to plateau towards the end of the projection

period.
That will make the world more relant on non-conventional sources. such as oil sands, which are
very costly to process.
Conventional oil production alone will Increase by only 5 million barrels per day (bpd) by 2030, the
lEA, adviser to 28 industialiosd nations" forecast In Its reference scenario - the most lke

of a

series of possible outco.es
CONCENTRATION
At the same time, energy resources have become concentrated In fewer hands as any rise in
production Is largely confined to ft Organization of the Petroleum Exporting Countries.
According to tfh IEA's reference scenario, the bulk of any output increase wti come from OPEC
countries, with their share rising from 44 percent In 2007 to 51 percent In 2030.
Given the high cost of bringing on new output and the struggle to match supplies with demand, the
tEA assumes consumers will pay an average of $100 a barrel over the next seven years and more
beyond that.
The agency is careful not to predict prices, but makes price assumptions when assessing the
energy balance.
Following this year's spike to a record high of $147.27 in July, It assumes crude will average $100
from 2008 to 2015 in real 2007 dollars and to rise beyond $120 in 2030.
In nominal terms, excluding any adjustment for inflation, prices would reach just over $200 per
barrel in 2030, almost double that expected last year.
Costly fuW has had some impact on demand and the lEA has cut Its demand forecast for 2030 by
10 mtition bpd compared with last year's WEO.
The 2030 supply frecast was revised downwards by the same amounit compared with last year's
report, taking world supply to 106 million bpd - Up from 84 million bpd In 2007.
O4 demand will rise by 1 percent per year on average, from 85 millon bpd In 2007 to 106 milion
bpd in 2030, said the tEA.
World energy demand In general is expected to grow by 1.6 percent per year on average, with
China, the world's second energy biggest consumer, together with India, accounting for just over
half the Increase. (Editing by Peg Mackey)

http://uk.reuters.com/article/idUKL6209 19620081106
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Major Nuclear Power Plant Accidents
December 12. 1952

A1111111110Sam

A partial meltdown of a reactors uranium core at the Chalk River plant near Ottawa,
Canada, resulted after the accidental removal of four control rods. Although millions of
gallons of radioactive water poured into the reactor, there were no injuries.

US. N-~a RSqulators

55.fty Cý'xý

October 1957

Wmid,
NudeS Avidailo,
Fire destroyed the core of a plutonium-producing reactor at Britain's Windscale nuclear
complex - since renamed Sellafield - sending clouds of radioactivity into the atmosphere.
An official report said the leaked radiation could have caused dozens of cancer deaths in
the vicinity of Uverpool.
Winter 1957-'58
A serious accident occurred during the winter of 1957-58 near the town of Kyshtym in the
Urals. A Russian scientist who first reported the disaster estimated that hundreds died
from radiation sickness.
January 3, 1961
Three technicians died at a U.S. plant in Idaho Falls in an accident at an experimental
reactor.
July 4. 1961
The captain and seven crew members died when radiation spread through the Soviet
Union's first nuclear-powered submarine. A pipe in the control system of one of the two
reactors had ruptured.
October 5, 1966
The core of an experimental reactor near Detroit, Mich., melted partially when a sodium
cooling system failed.
January 21, 1969
A coolant malfunction from an experimental underground reactor at Lucens Vad,
Switzeriand, releases a large amount of radiation into a cave, which was then sealed.
December 7, 1975
At the Lubmin nuclear power complex on the Baltic coast in the former East Germany, a
short-circult caused by an electrician's mistake started a fire. Some news reports said
there was almost a meltdown of the reactor core.
March 28. 1979
Near Harrisburg, Pennsylvania, America's worst nuclear accident Occurred. A partial
meltdown of one of the reactors forced the evacuation of the residents after radioactive
gas escaped into the atmosphere.
February 11. 1981
Eight workers are contaminated when more than 100,000 gallons of radioactive coolant
fluid leaks into the contaminant building of the Tennessee Valley Authority's Sequoyah 1
plant in Tennessee.
April 25, 1981
Officials said around 45 workers were exposed to radioactivity during repairs to a plant at
Tsuruga, Japan.
April 26, 1986
The world's worst nuclear accident occurred after an explosion and fire at the Chernobyl
nuclear power plant. It released radiation over much of Europe. Thirty-one Deople died Iin
the immediate aftermath of the explosion. Hundreds of thousands of residents were
moved from the area and a similar number are bellved to have suffered from the effects
of radiation exposure.
March 24, 1992
At the Sosnovy Bor station near St. Petersburg, Russia, radioactive iodine escaped into
the atmosphere. A loss of pressure in a reactor channel was the source of the accident.
November 1992
In France's most serious nuclear accident, three workers were contaminated after entering
a nuclear particle accelerator In Forbach without protective clothing. Executives were
jailed in 1993 for failing to take proper safety measures.
November 1995
Japan's Monju prototype fast-breeder nuclear reactor leaked two to three tons of sodium
from the reactor's secondary cooling system.
March 1997
The state-run Power Reactor and Nuclear Fuel Development Corporation reprocessing
oInt at Tokeimura, Japan contaminated at least 35 workers with minor radlation after a

fire and explosion occurred.
http://www.atomicarchive.com/Reports/Japan/Accidents.shtmnl
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September 30, 1999
Another accident at the uranium processing plant at Tokalmura, Japan, plant exposed
flfty-flve workers to radiation. More than 300,000 people living near the plant were
ordered to stay Indoors. Workers had been mixing uranium with nitric acid to make
nuclear fuel, but had used too much uranium and set off the accidental uncontrolled
reaction.

"
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Nuclear and radiation accidents
From Wikipedia, the free encyclopedia
A nuclear and radiation accident is defined by the International Atomic Energy Agency as "an
event that has led to significant consequences to people, the environment or the facility." Examples
include lethal effects to individuals, large radioactivity release to the environment, or reactor core
melt. "[2] The prime example of a "major nuclear accident" is one in which a reactor core is damaged
and significant amounts of radiation are released, such as in the Chernobyl Disaster in 1986.
The impact of nuclear accidents has been a topic of debate practically since the first nuclear reactors
were constructed. It has also been a key factor in public concern about nuclear facilitiesp] Some
technical measures to reduce the risk of accidents or to minimize the amount of radioactivity
released to the environment have been adopted. Despite the use of such measures, "there have been
many accidents with varying impacts as well near misses and incidents".131 141
Benjamin K. Sovacool has reported that worldwide there have been 99 accidents at nuclear power
plants.151 Fifty-seven accidents have occurred since the Chemobyl disaster, and 57% (56 out of 99)
of all nuclear-related accidents have occurred in the USA.151 Serious nuclear power plant accidents
include the Fukushima Daiichi nuclear disaster (2011), Chernobyl disaster (1986), Three Mile Island
accident (1979), and the SL-1 accident (1961).161 Stuart Arm states, "apart from Chernobyl, no
nuclear workers or members of the public have ever died as a result of exposure to radiation due to a
commercial nuclear reactor incident." 171

Three of the reactors at
Fukushima I overheated,

causing meltdowns that
eventually led to explosions,
which released large
amounts of radioactive
material into the air."1 ]

Pathways from airborne

Nuclear-powered submarine mishaps include the K-19 reactor accident (1961),[5l the K-27 reactor
hum V
accident (1968),191 and the K-431 reactor accident (1985).161 Serious radiation accidents include the
Kyshtym disaster, Windscale fire, radiotherapy accident in Costa Rica,1101 radiotherapy accident in
1 121
Zaragoza,["11 radiation accident in Morocco,
Goiania accident,11 31 radiation accident in Mexico City, radiotherapy unit accident
1 141 and the Mayapuri radiological accident in India. 1141
in Thailand,

J

The International Atomic Energy Agency maintains a website reporting recent accidents.1 151
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Nuclear power plant accidents
One of the worst nuclear accidents to date was the Chernobyl disaster which occurred in 1986 in
Ukraine. That accident killed 30 people directly, as well as damaging approximately $7 billion of
property. A study published in 2005 estimates that there will eventually be up to 4,000 additional
1
cancer deaths related to the accident among those exposed to significant radiation levels.116
Radioactive fallout from the accident was concentrated in areas of Belarus, Ukraine and Russia.
Approximately
350,000 people were forcibly resettled away from these areas soon after the
1 61
accident.J

The abandoned city of
Prypiat, Ukraine, following
Benjamin K. Sovacool has reported that worldwide there have been 99 accidents at nuclear power
the Chernobyl disaster. The
plants from 1952 to 2009 (defined as incidents that either resulted in the loss of human life or more
Chernobyl nuclear power
than US$50,000 of property damage, the amount the US federal government uses to define major
energy accidents that must be reported), totaling US$20.5 billion in property damages. 151 Fifty-seven
plant is in the background.
accidents have occurred since the Chernobyl disaster, and almost two-thirds (56 out of 99) of all
nuclear-related accidents have occurred in the USA. There have been comparatively few fatalities associated with nuclear power
plant accidents.1 51

http://en.wikipedia.org/wiki/Nuclear and radiation accidents
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Nuclear power plant accidents and incidents
with multiple fatalities and/or more than US$100 million in property damage, 1952-2011[5][16][17]
Cost
(In

Date

Location

i

i e
Sellafleld,

d

Fs

Description

Deaths

a

1United States

'January 21, 1969

Sosnovyi Bor,

1975

Leningrad Oblast,
Russia

Explosion at SL- Iprototype at the National
Reactor Testing Station. All 3 operators were
killed when a control rod was removed too far.

Greifswald, East
Germany

December 7, 1975
-I

Jaslovski Bohunice,
Czechoslovakia

January 5, 1976

There was renrtedlv a nartial nuclear meltdmwn
in.Leningra
n .. le a power
pwr plant
plantcreactor
unitd1..
in
Leningrad nuclear
reactor unit
1.

3

--i

*

.4

22

-

7
4

I

Electrical error causes fire in the main trough that I
0
destroys control lines and five main coolant
pumps
_
Malfunction during fuel replacement. Fuel rod
ejected from reactor into the reactor hall by

level
["1

I

Frenchtown Charter IPartial core meltdown of the Fermi 1 Reactor at
1Township, Michigan, the Enrico Fermi Nuclear Generating Station. No 0
United States
radiation leakage into the environment.
On January 21, 1969, it suffered a loss-of-coolant
9Lucens reactor,
accident, leading to a partial core meltdown and 1
Vaud, Switzerland
massive radioactive contamination of the cavern,
which was then sealed.

October 5, 1966
.......

Millions
2006
SUS)

-1

A fire at the British atomic bomb project
de
Odestroyed the core and released an estimated 750
terabecquerels (20,000 curies) of radioactive
material into the environment.

iKingdom
January 3,1961

I

INES

1443

3

12

4

coolant (CO 2 ).11 91

Severe corrosion of reactor and release of
radioactivity into the plant area, necessitating
total decommission

Fba
February 22, 1977

Jaslovskd Bohunice,
zechoslovakia

0

1,700

4

March 28, 1979

TLoss
of coolant and partial core meltdown due to ýi
Pennsylvania, United operator
errors. There is a small release of
radioactive gases. See also Three Mile Island
:
States
accident health effects.

2,400

5S

,Safety
Alonama,s,
Unte St. .

September 15, 1984

Athens, Alabama,
United
States
U

9,1985
]:Marchi Marh
9, 1985

violations, operator error, and design
SfAtens,
problems force a six year outage at Browns Ferry 0
'Unit 2.
Instrumentation systems malfunction during
i
startup, which led to suspension of operations at +0
'all three Browns Ferry Units
IRecurring equipment problems force emergency 11
shutdown of Boston Edison's Pilgrim Nuclear
0
Power Plant

April 11, 1986

Plymouth,
Massachusetts,
United States

April 26, 1986

Overheating, steam explosion, fire, and
meltdown, necessitating the evacuation of
Chernobyl, Ukrainian 300,000 people from Chernobyl and dispersing
SSR
radioactive material across Europe (see
iChernobyl disaster effects)

May 4, 1986
*

31Delta,
March 31, 1987

[

Hamm-Uentrop,
Germany

1,830

1,001

56 direct;
'4,000 cancer 16,700

I

17

[

Expenmenta THTR-3uu
i-l
reactor releases smail
amounts of fission products (0.1 GBq Co-60, Cs- 0
i Ja I, rUa-2)
to surroundiUg area

Pennsylvania, Peach Bottom units 2 and 3 shutdown due to
United States
cooling malfunctions and unexplained equipment 0
problems

http://en.wikipedia.org/wiki/Nuclear and radiation-accidents
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Cost

(In
Date

December 19, 1987 Lycoming, New
S............
-_York
United States
March 17, 1989

L
M,
unite Sates
IUnited States

March 199 2

Sosnovyi Bor,
Leningrad Oblast,
Russia

February 2'0, 1996

Description

Location

Inspections at Calvert Cliff Units I and 2 reveal
cracks at pressurized heater sleeves, forcing
iextended shutdowns

FOak Harbor, Ohio,
United States

August 9, 2004

Fukui Prefecture,
Japan

July 25, 2006

Forsmark, Sweden

Fukushima, Japan

Tokaimura nuclear accident killed two workers,
and exposed one more to radiation levels above
permissible limits.
Severe corrosion of control rod forces 24-month
outage of DaVis-Besse reictor

'Plant caused one reactor to be shut down
A tsunami flooded and damaged the 5 active
reactor plants drowning two workers. Loss of
backup electrical power led to overheating,
meltdowns, and evacuations.[ 211 One man died
suddenly while carrying equipment during the
clean-up.

1l8]

-_

0

120

i
254

10

384

2

'54

4

143

13

0

Steam explosion at Mihama Nuclear Power Plant 5
kills 5 workers and injures 6 more
i

IAn electrical fault at Forsmark Nuclear Power

INES
level

150

An accident at the Sosnovy Bor nuclear plant
leaked radioactive gases and iodine into the air
through a ruptured fuel channel.
Waterford,
ILeaking valve forces shutdown Millstone Nuclear!
0
Connecticut, United Power Plant Units I and 2, multiple equipment
Ifailures found
States

September 30,
aa
3 19991 Ibaraki
Prefecture,
Japan

March 11, 2011

millions
2006
$US)

Malfunctions force Niagara Mohawk Power
0
iCorporation to shut down Nine Mile Point Unit I _

Balance-of-plant equipment malfunction forces
iCrystal River,
shutdown and extensive repairs at Crystal River
September 2, 1996 ICytlRvr
IFlorida, United States
Unit 3

February 16, 2002

Deaths

'0

1
1100

1 non
nuclear
accident
caused.1221

2

7123]

--I

Nuclear reactor attacks
Nuclear reactors become preferred targets during military conflict1 24
and,
over the past three decades, have been repeatedly attacked
1
during military air strikes, occupations, invasions and campaigns:
i Between 18 December 1977 and 13 June 1979 ETA carried out several attacks on Lemoniz Nuclear Power Plant in Spain
while it was still under construction.
i In September 1980, Iran bombed the Al Tuwaitha nuclear complex in Iraq, in Operation Scorch Sword.
i In June 1981, an Israeli air strike completely destroyed Iraq's Osirak nuclear research facility.
a On 8 January 1982, Umkhonto we Sizwe attacked Koeberg nuclear power plant in South Africa while it was still under
construction.
i Between 1984 and 1987, Iraq bombed Iran's Bushehr nuclear plant six times.
i In Iraq in 1991, The U.S. bombed three nuclear reactors and an enrichment pilot facility.
i In 1991, Iraq launched Scud missiles at Israel's Dimona nuclear power plant.
1 24 1
a In September 2003, Israel bombed a Syrian reactor under construction.

Radiation and other accidents
Serious radiation and other accidents include:
1950s

http://en.wikipedia.org/wiki/Nuclear and radiation accidents
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" February 13,
"
"
"

"
"
"

1950 : a Convair B-36B crashed in northern British Columbia after jettisoning a Mark IV atomic bomb. This
was the first such nuclear weapon loss in history.
December 12, 1952: AECL Chalk River Laboratories, Chalk River, Ontario, Canada. Partial meltdown, about 10,000 Curies
released. 251 [2] (http://www.cnn.com/201 1/OPINION/04/05/milnes.carter.nuclear/index.htmlhpt=T2)
September 1957: a plutonium fire occurred at the Rocky Flats Plant, which resulted in the contamination of Building 71 and
the release of plutonium into the atmosphere, causing US $8 18,600 in damage.
September 1957: Mayak nuclear waste storage tank explosion at Chelyabinsk. Two hundred plus fatalities, believed to be a
conservative estimate; 270,000 people were exposed to dangerous radiation levels. Over thirty small communities had been
removed from Soviet maps between 1958 and 1991.126] (INES level 6).'181
October 1957: Windscale fire, UK. Fire ignites plutonium piles and contaminates surrounding dairy farms. 15][ 271 An estimated
33 cancer deaths.[51127]
March 1959: Santa Susana Field Laboratory, Los Angeles, California. Fire in a fuel processing facility.
July 1959: Santa Susana Field Laboratory, Los Angeles, California. Partial meltdown.

1960s
* 24 January 1961: the 1961 Goldsboro B-52 crash occurred near Goldsboro, North Carolina. 1A21129
B-52 Stratofortress carrying
two Mark 39 nuclear bombs broke up in mid-air, dropping its nuclear payload in the process. s 1
* July 1961: soviet submarine K-19 accident. Eight fatalities and more than 30 people were over-exposed to radiation.lsl
* March, 21 -August 1962: radiation accident in Mexico City, four fatalities.
* 1964, 1969: Santa Susana Field Laboratory, Los Angeles, California. Partial meltdowns.
* 1965 Philippine Sea A-4 crash, where a Skyhawk attack aircraft with a nuclear weapon fell into the sea. 130 1The pilot, the
aircraft, and the B43 nuclear bomb were never recovered. 1311 It was not until the 1980s that the Pentagon revealed the loss of
the one-megaton bomb.132'
_ January 17, 1966: the 1966 Palomares B-52 crash occurred when a B-52G bomber of the USAF coliided with a KC-135
tanker during mid-air refuelling off the coast of Spain. The KC- 135 was completely destroyed when its fuel load ignited,
killing all four crew members. The B-52G broke apart, killing three of the seven crew members aboard.1 33 1 Of the four Mk28
type hydrogen bombs the B-52G carried,[34 1 three were found on land near Almeria, Spain. The non-nuclear explosives in two
of the weapons detonated upon impact with the ground, resulting in the contamination of a 2-square-kilometer (490-acre)
(0.78 square mile) area by radioactive plutonium. The fourth, which fell into the Mediterranean Sea, was recovered intact
after a 2'A-month-long search.13
?]
" January 21, 1968: the 1968 Thule Air Base B-52 crash involved a United States Air Force (USAF) B-52 bomber. The aircraft
was carrying four hydrogen bombs when a cabin fire forced the crew to abandon the aircraft. Six crew members ejected
safely, but one who did not have an ejection seat was killed while trying to bail out. The bomber crashed onto sea ice in
Greenland, causing the nuclear payload to rupture and disperse, which resulted in widespread radioactive contamination.
" May 1968: soviet submarine K-27 reactor near meltdown. 9 people died, 83 people were injured.1 9]
" January 1969: Lucens reactor in Switzerland undergoes partial core meltdown leading to massive radioactive contamination
of a cavern.
1970s
" July 1978: Anatoli Bugorski was working on U-70, the largest Soviet particle accelerator, when he accidentally exposed his
head directly to the proton beam. He survived, despite suffering some long-term damage.
" July 1979: Church Rock Uranium Mill Spill in New Mexico, USA, when United Nuclear Corporation's uranium mill tailings
disposal pond breached its dam. Over 1,000 tons of radioactive
mill waste and millions of gallons of mine effluent flowed into
1 361
the Puerco River, and contaminants traveled downstream.
1980s
source.11 2
" March 1984: radiation accident in Morocco, eight fatalities from overexposure to radiation from a lost iridium-192
1 61
" August 1985: soviet submarine K-431 accident. Ten fatalities and 49 other people suffered radiation injuries.
" October 1986: soviet submarine K-219 reactor almost had a meltdown. Sergei Preminin died after he manually lowered the
control rods, and stopped the explosion. The submarine sank three days later.
" September 1987: Goiania accident. Four fatalities, and following radiological screening of more than 100,000 people, it was
ascertained that 249 people received serious radiation contamination from exposure to Cesium-137.1 1311 1 In the cleanup
operation, topsoil had to be removed from several sites, and several houses were demolished. All the objects from within
those houses were removed and examined. Time magazine has identified the accident as one of the world's "worst nuclear
disasters" and the International Atomic Energy Agency called it "one of the world's worst radiological incidents".13711381
1391
" 1989: San Salvador, El Salvador; one fatality due to violation of safety rules at Cobalt-60 irradiation facility.
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1990s
* 1990: Soreq, Israel; one fatality due to violation of safety rules at Cobalt-60 irradiation facility. 391

* December 16bc - 1990: radiotherapy accident in Zaragoza. Eleven fatalities and 27 other patients were injured.181
* 1991: Neswizh, Belarus; one fatality due to violation of safety rules at Cobalt-60 irradiation facility. 1391
at Cobalt-60 irradiation facility.1 391
* 1992: Jilin, China; three fatalities
1 391
* 1992: USA; one fatality.
* April 1993: accident at the Tomsk-7 Reprocessing Complex, when a tank exploded while being cleaned with nitric acid. The
explosion released a cloud of radioactive gas. (INES level 4).[s]
139
* 1994: Tammiku, Estonia; one fatality from disposed Cesium-137 source. 1
radiotherapy accident in Costa Rica. Thirteen fatalities and 114 other patients received an
* August - December 1996:
1 101
overdose of radiation.
1 91
* June 1997: Sarov, Russia; one fatality due to violation of safety rules. 3
* September 1999: two fatalities at criticality accident at Tokai nuclear fuel plant (Japan)
2000s
three deaths and ten injuries resulted in Samut Prakarn when a
" January-February 2000: Samut Prakan radiation 1accident:
141
Cobalt-60 radiation-therapy unit was dismantled.
accident. 1391
" May 2000: Meet Halfa, Egypt; two fatalities due to radiography
accident, India, one fatality after a Cobalt-60 research irradiator was sold to a scrap metal
" April 2010: Mayapuri radiological
1
dealer and dismantled.[14

2010s
14
m March 2011: Fukushirna- I nuclear accidents, Japan and the radioactive discharge at the Fukushima Daiichi Power Station 0)

Accident types
For a list of many of the most important accidents see the International Atomic Energy Agency site.141'
Loss of coolant accident
Main article: Loss of coolant
See also: Nuclear meltdown and Design basis accident
Criticality accidents
A criticality accident (also sometimes referred to as an "excursion" or "power excursion") occurs when a nuclear chain reaction is
accidentally allowed to occur in fissile material, such as enriched uranium or plutonium. The Chernobyl accident is an example of
a criticality accident. This accident destroyed a reactor at the plant and left a large geographic area uninhabitable. In a smaller scale
accident at Sarov a technician working with highly enriched uranium was irradiated while preparing an experiment involving a
sphere of fissile material. The Sarov accident is interesting because the system remained critical for many days before it could be
stopped, though safely located in a shielded experimental hall. 1421 This is an example of a limited scope accident where only a few
people can be harmed, while no release of radioactivity into the environment occurred. A criticality accident with limited off site
release of both radiation (gamma and neutron) and a very small release of radioactivity occurred at Tokaimura in 1999 during the
production of enriched uranium fuel. 1431 Two workers died, a third was permanently injured, and 350 citizens were exposed to
radiation.
Decay heat
Decay heat accidents are where the heat generated by the radioactive decay causes harm. In a large nuclear reactor, a loss of
coolant accident can damage the core: for example, at Three Mile Island a recently shutdown (SCRAMed) PWR reactor was left
for a length of time without cooling water. As a result the nuclear fuel was damaged, and the core partially melted. The removal of
the decay heat is a significant reactor safety concern, especially shortly after shutdown. Failure to remove decay heat may cause
the reactor core temperature to rise to dangerous levels and has caused nuclear accidents. The heat removal is usually achieved
through several redundant and diverse systems, and the heat is often dissipated to an 'ultimate heat sink' which has a large capacity
and requires no active power, though this method is typically used after decay heat has reduced to a very small value. However,
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the main cause of release of radioactivity in the Three Mile Island accident was a pilot-operated relief valve on the primary loop
which stuck in the open position. This caused the overflow tank into which it drained to rupture and release large amounts of
radioactive cooling water into the containment building.
In 2011, an earthquake and tsunami caused a loss of power to two plants in Fukushima, Japan, crippling the reactor as decay heat
caused 90% of the fuel rods in the core of the Daiichi Unit 3 reactor to become uncovered. 1441 As of May 30, 2011, the removal of
decay heat is still a cause for concern.
Transport
Transport accidents can cause a release of radioactivity resulting in contamination or shielding to be damaged resulting in direct
irradiation. In Cochabamba a defective gamma radiography set was transported in a passenger bus as cargo. The gamma source
was outside the shielding, and it irradiated some bus passengers.
In the United Kingdom, it was revealed in a court case that in March 2002 a radiotherapy source was transported from Leeds to
Sellafield with defective shielding.
The shielding had a gap on the underside. It is thought that no human has been seriously
1 45
harmed by the escaping radiation. ]
Equipment failure
Equipment failure is one possible type of accident, recently at Bialystok in Poland the electronics associated with a particle
accelerator used for the treatment of cancer suffered a malfunction. 1461 This then led to the overexposure of at least one patient.
While the initial failure was the simple failure of a semiconductor diode, it set in motion a series of events which led to a radiation
injury.
A related cause of accidents is failure of control softiware, as in the cases involving the Therac-25 medical radiotherapy equipment:
the elimination of a hardware safety interlock in a new design model exposed a previously undetected bug in the control software,
which could lead to patients receiving massive overdoses under a specific set of conditions.
Human error
Many of the major nuclear accidents have been directly attributable to operator or human
error. This was obviously the case in the analysis of both the Chernobyl and TMI-2
accidents. At Chernobyl, a test procedure was being conducted prior to the accident. The
leaders of the test permitted operators to disable and ignore key protection circuits and
warnings that would have normally shut the reactor down. At TMI-2, operators permitted
thousands of gallons of water to escape from the reactor plant before observing that the
coolant pumps were behaving abnormally. The coolant pumps were thus turned off to protect
the pumps, which in turn led to the destruction of the reactor itself as cooling was completely
lost within the core.
A detailed investigation into SL- I determined that one operator (perhaps inadvertently)
manually pulled the 84-pound (38 kg) central control14rod out about 26 inches rather than the
maintenance procedure's intention of about 4 inches. 7]

A sketch used by doctors to
determine the amount of radiation
to which each person had been
exposed during the Slotin excursion

An assessment conducted by the Commissariat Ai'fnergie Atomique (CEA) in France concluded that no amount of technical
innovation can eliminate the risk of human-induced errors associated with the operation of nuclear power plants. Two types of
mistakes were deemed most serious: errors committed during field operations, such as maintenance and testing, that can cause an
151
accident; and human errors made during small accidents that cascade to complete failure.
1481
In 1946 Canadian Manhattan Project physicist Louis Slotin performed a risky experiment known as "tickling the dragon's tail"
which involved two hemispheres of neutron-reflective beryllium being brought together around a plutonium core to bring it to
criticality. Against operating procedures, the hemispheres were separated only by a screwdriver. The screwdriver slipped and set
off a chain reaction criticality accident filling the room with harmful radiation and a flash of blue light (caused by excited, ionized
air particles returning to their unexcited states). Slotin reflexively separated the hemispheres in reaction to the heat flash and blue
light, preventing further irradiation of several co-workers present in the room. However Slotin absorbed a lethal dose of the
radiation and died nine days afterwards. The infamous plutonium mass used in the experiment was referred to as the demon core.
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In Kazakhstan, the racefor uranium
goes nuclear
In the rush to tap a huge source of energy, a key executive has landed in prison, a spy chief has
fallen and Russia is under a cloud of suspicion
BY PHILIP P. PAN
IN TAIKONUR, KAZAKHSTAN

L

to the horizon in all directions from this remote outpost in southem Kazakhstan. But

peeking out of the sandy soil,
amid the sagebrush and desert
shrub, are thousands of wells arranged in geometric patterns,

each e=ating radioactive treasure.

These desolate fields sit above
one of the world's largest deposits
of uranium, and with nuclear energy in a renaissance, a rough-

and-tumble battle is underwayfor
access to them.
The race echoes the geopolitical
jockeying to control Central Asia's
rich reserves of oil and natural gas
- a variation on Rudyard Kipling's Great Game, complete with
corporate intrigue, a disgraced
spy chief rind an alleged plot by
the Kremlin to keep this forqwer
Soviet republic under its thumb.
Leading energy and minin
firms from Russia, China, Japan,
France and Canada have already
invested billions here. Kazakhstan, meanwhile, is seeking to leverage its ore into a larger role in
the global nuclear industry and
has taken a stake in the U.S.-baed
nuclear giant Westinghouse.

Long obscured by the country'
opaque political system, the maneuvering for uranium burst into
the open last year with the arrest
of Mukhtar Dzhakishev, the highflying chief executive of the plate
nuclear firm Kazatomprom. The
KNB, local successor to the MB,

A sanhum p~at In K&azabstan The coutrY, a lare supplier Ofuranium, is tryZig to expand furtherInto the
enem uroduction evdmo

accused him of ftrasferring the
rights to 60 percent of the naioan's
uranium deposits - worth billions of dollars - to offshore companies under his controL
Dzhakishev, 45, denied the
charge and remains in pilon. But
in a remarkable breach ot security, somebody leaked a 64"minute
video of him speaking to KNB investigators. In footage posted on
YouTube, he offered amw look at

the shifting global aliances behind Kazakhstan's eforts to
transform itself from a, mere producer of raw uranium *unuclear
powerhouse involved In every aspect of the industry.
He also dropped a bombshell:
Russia, he alleged, -had engineered his arrest to scuttle a series of pending deals and prevent
Kazakhstan from becoming a
more independent and formidable competitor.
"I've had plenty of time to think
over the situation, and I've been

trying to figure out who benefits
from it," he said, addressing an
unseen interrogator. "I came to
the conclusion that it plays into
the hands of the Russians"

Barlk Symdyov, 30, kInv

thO his shiWIr and uepbe

with tumors, a result of nelew testng by the Soviet Union.

A player?
With demarno for nuclear power likely to increase worldwide,
Kazakhstan is hoping its vast supply of uranium and other'
natural resources will transform it into a major energy player.
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Russian otticials dismissed the
allegation as nonsense. But
Dzhakishev's words carry weight
because he was one of Kazakhstan's most respected and dynamic businessmen, part of a younger

generation recruited into government by the country's autocratic
president, Nursultan Nazarbay,
to modernize a flagging post-Soviet economy. For more than a
decade, he stood at the center of
the Kazakh uranium rush, turning a near-bankrupt state firm
paying employees with food rations into the world's top uranium
producer, with annual profit of
more than $300 million.
His success positioned Kazakh-

stan to take advantage of surging

international interest in atomic
energy as an alternative to toi
fuels linked to global warming.
With 53 nuclear plants under construction worldwide and nealy
500 others planned or proposed

to be operating by 2080, demand
for uranium to fuel reactors has
soared. Available stockpiles from

dismatlied weapons are dwindling analysts sag, and noboy

can ramp up production as quick-

ly as Kazakhstan.
Nazarbayev cals uranium a
stratel0c asset as important to Kazakbtan as its $35 billion oil Industry. Only the na fledglingalukrcmnental movement has

dwe

object, pointing out that

Kazakhstan has yet to recover
from its days as the Soviet Union's

main atomic testte.
The Soviets conducted 456 nuclear blasts in northeastern Kazakhstan, more than anyone else
anywhere in the world. Much of

the region remains contaminated,
residents suffer elevated rates of
cancer and other radiation-related illnesses, and babies continue
to be born with deformities.
"Nothing good can come of the
world's push for nuclear energy,
and we should understand this
better because of our past," said
Mels Eleusizov, a veteran environmentalist who complains that the
uranium industry is shrouded in
secrecy, with no independent

monitoring.
Kazatomprom and its foreign

partners mine uranium primarily
by Injecting sulfuric acid into the

ground, where it reacts with the
ore. The solution is then pumped
into a plant that distills it into a
powder known as yellowcake. The
process is cheaper than traditional pit mining, and officials say it is
safer and cleaner.
Before his arrest, Dzhakishev
struck a series Of deals giving foreign firms access to uranium
mines in exchange for help moving Kazakhstan into higher-end
segments of the nuclear fuel cycle.
Each made Kazakhstan less dependent on Russia, its traditional
partner in the industry.
The Canadian mining giant Ca-•
meco agreed to establish a joint
plant to prepare yellowcake for
enrichment,, the process that
makes uranium capable of sus"Kazakhstan lsthe No. 2
taining a nuclear chain reaction.
producer, accounting for 19.4%
A French and Japanese conglomerate signed on to help build the
of the world's supply.
facilities that turn enriched urania it has the second4arget reserves
um into fuel rods. Kazatomprom
in the world.
also landed agreements to beOil
come China's main supplier of nuclear fuel, and its Westinghouse
, Ranks 11th in the world with 30
stake gave it a piece of the reactorbillion barrels of proven reserves.
* Produces 1.4 milllon barrels a day. construction business.
rhe inducement for all of us to
Natural gas
cooperate is access to the uranium resources and building that
"Produced 33.38 billion cubic
relationship with Kazatomprom,"
meters of natural gas In 2008.
said Jerry Grandey, Cameco's
"Proven reserves of 2.4 trillion cubic president and chief executive
meters, ranking 13th in the world.
Kazakhstan continued to rely
SOURCES: CIAFactbook, World Nuclear Association
THE WASHINGTON
POST

on Russia for uranium enrichment, the most sensitive fuel
stage because of proliferation

risks, and the two nations began
work on a joint enrichment facility in Siberia., They also opened
talks to create a market goliath
uniting Kazakh uranium and access to markets with Russian
technology and facilities. The

talks stalled, though, apparently
over whether Kazakhstan would

be an equal partner or a junior
one.
In the laked video, Dzhakishev
said Russia began to pursue deals
to edge Kazakhstan out of the Japanese market and guarantee a
uranium supply through a Canadian producer, Uranium One. But
he said he outmaneuvered Russia

by persuading Japanese partners
to take a blocking position in Uranium One and insist on a Kazakh
role in the Japanese market.
In a sign of Moscow's frustration, Russian officials approached
one of Dzhaklshev's vice presidents and offered to help him oust
his boss, according to a former
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Kazatomprom executive, who
spoke on the condition of anonymity for fear of reprisals. But
the vice president rejected the
plan.
When the KNB began investigating Kazatomprom, Dzhakishev blamed officials who he said
were upset at him for refusing to
give them contracts or mining
rights, friends said. Among those
he had rebuffed was the powerful
KNB chief himself, Amangeldy
Shabdarbayev,
according
to
Dzhaklshev's brother, Yermek
As the probe dragged on,
Dzhakishev worried he had fallen
out with Nazarbayev. Dzhakishev's wife, Zhamilya, said he declared his loyalty to the president
in a May meeting and distanced
himself from two old friends and
Nazarbayev foes - the president's
exiled son-in-law, Rakhat Aliyev,
and the tycoon Mukhtar Ablyazov, who had fled the country and
accused Nazarbayev of stealing
his business, Kazakhstan's largest
bank
Nazarbayev assured Dzhakishevthat "everything would be fine,
Thanilya said. But two weeks later, on May 21, the KNB detained
him and seven of his top executives. In a documentary on national television, the agency cast
him as mastermind of a scheme to
sell the nation's uranium to foreigners for personal profit.
The arrest unnerved Kazatomprom's partners and prompted a
rare protest from the country's
leading businessmen, who issued
a letter defending Dzhakishev as a
smart, honest entrepreneur. He
had friends inside government,
too; newspapers soon obtained
documents showing that senior
officials had approved his deals.
The KNB video was the most
astonishing leak Dzhakishev
came across as worried about losing business in Japan and China
more than losing his freedom,
warning that Kazakhstan would
be Russia's "raw materials ap-

p~ndage."
In a sensational news conference last month, Dzhakishev's
wife asserted that the KNB chief
personally passed her a copy of
the video before it appeared on
the Web and urged her to show it
to, the president Shabdarbayev
denied the claim but was removed
from his job five days later.
Many of Dzhaklshev's defenders said Russian agents manipulated Nazarbayev into approving
his arrest. Others say he fell victim to a fight within the elite over
uranium riches, and Rp4ssia just
happened to benefit. He is languishing in a secret KNB prison,

where his health has deteriorated
sharply, his atomeys said.
Nazarbayev, meanwhile, has
appointed a veteran bureaucrat to
replace him; the officials son-inlaw is chief of Russia's state uranium supplier.

Kazakh regulators recently approved the Uranium One deal
that Dzhakishev opposed. "Everything that Mukhtar wgrked out,
we can forget about no*, said Galym Nazarov, Kazatomprom's former treasurer. "Gradually, Russia
is replacing us in the market"
panp@washpost.com

