
 
 



 



Nuclear Energy:  
Full-Steam Ahead? 

IEEESpectrum, October 2012 

 

The Japanese earthquake and 
its devastating consequences 
for the Fukushima reactors will 
surely affect how governments 
and their citizens feel about 
nuclear power. Nonetheless, 
65 new nuclear power plants 
were under construction in 16 
countries this past year, 
according to the Nuclear 
Energy Institute.  

Nearly all the plants that have 
gone on line in the past 10 years are in Asia and more are coming. 
India and South Korea are building five new plants each, and Japan 
and Taiwan are each building two. But the dragon's share of growth is 
in China, which plans to build 50 reactors by 2020, quadrupling its 
nuclear capacity. However, energy demand is rising so rapidly that 
nuclear power will meet less than 10 percent of what China will need. 

China's surging economy runs mostly on coal, which slakes four-fifths of 
the country's thirst for electricity. And all over China, the consequences 
of that dependence are apparent: Its major cities are swathed in deadly 
smog, regional blackouts ensue when coal trains bog down on clogged 
rail networks, and coal mining routinely kills more than 2000 people a 
year. China desperately needs alternatives to coal-fired power. 

In comparison, China trails many European countries. France gets  
75 percent of its energy from nuclear plants, the most of any country.  
Where's the United States in all of this? Its 104 operating nuclear plants 
represent 20 percent of its electricity capacity; it has one plant under 
construction. 



Nuclear Power Expansion Challenges 

Council Foreign Relations, March 18, 2011 

A major crisis at Japan's Fukushima Daiichi nuclear power plant after a catastrophic earthquake and 
tsunami has raised new questions about the safety of nuclear power. The scrutiny comes at a time when 
interest in nuclear power had renewed; global construction of nuclear reactors rose after a decades-long 
decline. A number of factors account for this shift, including soaring energy demand in the developing world 
and the threat of climate change. Most of the new interest in nuclear is occurring outside the United States. 
Despite legislative efforts and a softening of attitudes toward nuclear power, the U.S. industry has been 
slow to revive. 

Even before the nuclear accident at Pennsylvania's Three Mile Island facility and the Chernobyl accident in 
the Ukraine, the nuclear power industry was struggling globally. High costs coupled with growing public 
opposition over safety led to a falloff in nuclear reactor construction.  As of 2011, the United States had 104 
commercial nuclear reactors, providing about 20 percent of electricity generation. The last U.S. reactor to 
come online was the Tennessee Valley Authority's Nuclear Plant in 1996; its construction began in 1973. 

The nuclear energy industry maintains that newer designs are much safer than some of the older types 
currently in operation that have had problems. However, a group of concerned scientists recently found that 
14 "near-misses" occurred at U.S. nuclear plants in 2010 because of inadequate training, faulty 
maintenance, poor design, and failure to investigate problems thoroughly. 

Long-term storage of nuclear waste has also proven politically difficult in some cases because of 
environmental concerns. No long-term storage facility is operable; the United States has about 45,000 tons 
of high-level spent fuel currently stored in various places around the country, usually inside nuclear plant 
facilities. 

Costs remain the biggest hurdle for the nuclear industry. 
Cost projections for building a single nuclear power plant 
range from $5 billion to $12 billion--with construction 
times estimated at between six and ten years. But in 
2010, President Obama announced that the Energy 
Department would provide $8 billion in loans for the 
construction of two nuclear reactors in Georgia. Obama 
also called on Congress to approve an additional $54 
billion in new loans to bolster the industry as part of his 
policy to address climate change.  

 

 



Germany Folds on Nuclear Power 

IEEE Spectrum, October, 2011   

 

 

 

 

 

 

 

 

Two months after the Fukushima crisis, German officials announced that 
they would shut down all its nuclear plants by 2022. And the phaseout 
began immediately; eight of the country's oldest reactors would never go 
online again. So what now? Germany's reactors had provided 30% of its 
power. To make up for the energy shortfall, Germany plans on using more 
offshore wind farms and coal-fired power plants.  

But Germany had pledged to slash its carbon emissions by 2020; now, the 
country will probably fail to reach that goal. "It's easy to say we'll phase out 
nuclear power," say officials, “The difficult part will be doing so without 
greater dependence on fossil fuels.” Germany is already a world leader in 
the installation of solar panels and wind turbines, thanks to its existing 
energy policies.  

However, all these solutions will take time to implement, and Germany will 
need energy to keep the lights on in the meantime. One possible source of 
that energy? Nuclear power imported from France and the Czech Republic. 

 

 



Nuclear Agendas to Watch 

Council Foreign Relations, May 27, 2010 

The Nuclear Nonproliferation Treaty (NPT), which entered into force in 1970, recognizes the right of five countries 
to possess nuclear weapons, but the nonproliferation regime today is under strain. Here are three particular 
“agendas” to watch… 

JAPAN:  Japan and Australia established a joint commission  which aims to reinforce international efforts on 
nuclear disarmament. The two countries issued a joint proposal calling for a  freeze in the size of nuclear arsenals. 
Japan operates over 50 nuclear power reactors, placing it third behind the United States and France. Its reactors 
can enrich used fuel, providing Japan with a nuclear weapons capability. However, as the only country to have 
suffered a nuclear attack, Japan remains deeply opposed to nuclear weapons and committed to international 
nonproliferation regimes. 

TURKEY: Turkey has no nuclear weapons of its own, but hosts almost 100 U.S.  nuclear weapons as part of 
NATO's defense policy. Turkey supports a nuclear weapons-free zone for the Middle East. Turkish officials have 
repeatedly criticized Israel's undisclosed nuclear weapons arsenal. The prime minister also does not support more 
sanctions against Iran, saying that more opportunity should be given to diplomacy and it is unfair to impose on Iran 
what has not been imposed on Israel. Turkey has come out strongly for the principle that allows for peaceful 

development of nuclear energy. The 
country has two small nuclear reactors 
and is in the planning stages of building 
its first nuclear power plant. 

SOUTH KOREA:  South Korea has 
expressed strong support for 
international safeguards as essential. 
South Korea, alarmed by North Korea's 
weapons buildup, is also expected to 
promote further nuclear disarmament. 
South Korea's extensive nuclear energy 
technology has the country scheduled to 
become a major nuclear energy 
exporter. The country does not have the 
capacity to enrich or reprocess uranium, 
according to an agreement in which both 
North and South Korea pledged not to 
develop nuclear weapons, although 
North Korea has since proclaimed the 
agreement no longer valid. 
 

 



JAPAN’S TRIPLE DISASTER 

This March, Japan experienced three disasters of colossal proportions. Any one of the three by itself 
would have riveted global news media. A major earthquake off the northeast coast of the main island of 
Honshu registered 9.0 on the Richter scale, making it one of the strongest ever recorded. The 
earthquake and its displacement of water generated a tsunami of great magnitude, sending a 30-foot  
wall of water crashing into the coastal lowlands and flowing as far as six miles inland  destroying nearly 
everything in its path. The tsunami inundated two nuclear reactor complexes, causing loss of power to 
the cooling machinery in at least one of the two. At least three of the nuclear reactors and a spent 
nuclear rod storage facility overheated or caught on fire, releasing radiation into the atmosphere.  

The effects of these three disasters are far-ranging. Relief organizations rushed to assist refugees from 
the earthquake and tsunami, assisting the more than 500,000 residents left cold and hungry, many with 
limited shelter. An estimated 30,000 were rescued and more than 10,000 were killed in the disaster. 
Quickly, however, the problems associated with the damaged nuclear reactors and storage facilities 
dominated the news media.  

The Pacific Ring of Fire long has been the most active large-scale geologic region for major earthquakes, 
volcanoes and tsunamis. Around these margins of the Pacific Ocean, tectonic plates are colliding. 
Therefore, the root cause of all three of Japan's disasters was the earthquake associated with the Ring 

of Fire. 

Few countries could be more prepared to 
handle the devastation of earthquakes and 
tsunamis than Japan. Disaster plans and 
preparation include a focus on earthquake-
sensitive architecture and building codes, 
emergency personnel training, creating food 
stockpiles, identifying temporary shelters and 
raising public awareness. Extreme damage 
from unanticipated intensities of natural 
phenomena, however, can overwhelm even 
the best-laid plans.  

In Japan's case, the number of victims, many 
of whom were buried under debris by the 
tsunami, created a monumental job for 
search and rescue teams. The weather 
following the disasters created major 
problems for the survivors, as well as the 
relief team members. For example, northern 
Honshu's latitude is similar to New York City, 
making March a brutal month for refugees 

with limited shelter exposed to snow and sub-freezing temperatures. 

Disruption of transportation facilities following the disaster is also a critical issue in evacuating survivors, 
facilitating search and rescue, distributing food and providing temporary shelters and security. Loss of 
power, fuel and local water supplies create particular hardships for disaster survivors.  

Geography in the News, 2011 



THE NUCLEAR CLUB 

Humanity’s greatest threat of all time is a nuclear holocaust, which could leave large portions of the 

earth uninhabitable for centuries. The “Nuclear Club” is growing as not only terrorists but developing 

countries seek nuclear technology. Who has or may have nuclear weapon technology and what are the 

implications? 

The United States built and test the first atomic bombs as a way to win World War II. Two atomic bombs 

were dropped on the Japanese cities of Hiroshima and Nagasaki ending the war. But as the Soviet Union 

exploded its first atomic bomb in 1949, the “Cold” War in the 1950s raised the level of nuclear threat, as 

the United States and Soviet Union developed intercontinental ballistic missiles. These events set the 

stage for discussions about developing worldwide Nuclear Non‐ Proliferation treaties. Many nations 

agreed to give up their stockpiles of nuclear weapons.  

By the first decade of the 21st century, a radical change in nuclear focus began, as U.S. concerns about 

worldwide terrorism were added to worries about countries with nuclear capabilities. Concerns not only 

included the spread of weapons to new countries, but the diffusion of nuclear materials to terrorist 

groups. 

In 2005, the world’s Nuclear Club consisted of seven countries with known stockpiles of nuclear 

weapons: United States, Russia, United Kingdom, China, France, India and Pakistan. North Korea 

recently claimed to have nuclear weapons and Iran is being accused of secretly working on a nuclear 

weapons program. Although Israel still has not admitted it, it is well known that the country also has 

achieved nuclear status. And so the Nuclear Club grows in membership—and in danger. 

Geography in the News 



Iran's Nuclear Program 

By Greg Bruno, CRF, March 10, 2010 

Iran's leaders have worked to pursue nuclear energy technology since the 1950s, spurred by the launch of 
President Eisenhower's Atoms for Peace program. But concern over Iranian intentions grew after the 
Islamic Revolution of 1979.  Iran’s civilian nuclear programs and research into fuel enrichment raised 
international concern that Iran's ambitions had grown beyond merely peaceful intents. 

In a boost to Iran’s nuclear effort, Russia began providing Iran with technology to build reactors in the 
1990s. Iran now has a vast network of uranium mines, enrichment plants, and research reactors. An expert 
from the Institute for Strategic Studies in London says if Iran were to stockpile sufficient materials, they 
would be able to produce a nuclear bomb within a couple of months. 

Iran has consistently denied allegations it seeks to develop a bomb. Yet many in the international 
community remain skeptical. These fears were confirmed in 2010 when the International Atomic Energy 
Agency released a report about Iran's potential for producing a nuclear weapon. While international 
inspectors have never found concrete evidence linking Iran's nuclear program to weapons development, 
Iran's concealment of its program has fed concerns. 

Over the past 30 years, the United States has imposed economic sanctions on Iran, but international efforts 
to cripple Iran's nuclear program have grown more recently.  In 2006, the UN Security Council adopted 
resolutions to impose economic trade sanctions on Iran. In 2008, the European Union also imposed its own 
set of sanctions, freezing the assets of many companies doing business with Iran. 

In a different approach, President Obama negotiated an agreement with Iran and the international 
community in 2015. The agreement declares that "Iran under no circumstances will ever seek, develop or 
acquire nuclear weapons." Iran stresses 
that under the deal, "the world powers 
have recognized Iran's peaceful nuclear 
program and are to respect the nuclear 
rights of Iran." By this, it means a 
country's right  to enrich nuclear fuel for 
civilian purposes. In exchange, 
sanctions will be lifted. 

The agreement also declares that any 
and all Iranian nuclear facilities will be 
open to international inspectors who will 
assure that Iran is abiding by the 
agreement. "This deal is not built on 
trust; it is built on verification," Obama 
said. "Inspectors will have 24/7 access 
to Iran's key nuclear facilities." 



North Korea’s Threats 

Geography in the News, April 18, 2013 

In 2010, North Korea launched a torpedo that sank a South Korean warship, killing 46 service members. 

More recently throughout 2013, North Korea’s young leader threatened South Korea and the United 

States with  a nuclear attack.  This pattern of threats and attacks  now appears to be a “norm” for the 

North Korean government through three generations of leaders.  

The Korean peninsula historically provided a geographic and cultural buffer between the Chinese to the 

west and the Japanese to the east. Unfortunately, it was also the stage where opposing giants, China 

and Japan, periodically dominated the Korean people. 

Japan annexed Korea as a Japanese colony. The Japanese forced  many Koreans into labor. After World 

War II,  the peninsula of Korea was divided between the Soviet Union and the United States.  At that 

time, North Korea contained the best mineral resources and the most industry, while South Korea 

possessed a strong agricultural base. The United States attempted to unify the north and south as a 

market economy and a democracy, but the Soviets installed a communist government and command 

economy in the north. 

North Korea became a closed society, led by repressive dictators. The grandson of its first dictator, Kim 

Jong Un, has taken over.  Practicing communism, North Korea’s government exercises complete rule 

over its citizens. North Korea is isolated, heavily militarized, and desperately poor. It has one of the 

world’s worst human rights records and often suffers from famines that have killed millions. Its people 

have no access to outside world 

news and believe that North Korea 

is prospering in spite of 

widespread starvation. Unlike its 

northern neighbor, South Korea 

has thrived under its market 

economy.  Annual manufacturing 

exports are over $355 billion, 

making it one of the Pacific Rim’s 

economic tigers.  

 The international community 

views the Korean conflict as 

dangerous to world peace because 

of North Korea’s nuclear 

capabilities, its unpredictability,  

and its oppressive form of 

government. The world awaits any 

opportunities for peace on the 

Korean peninsula following the 

latest round of threats. 

 



 



 



 



 





 







 



 



Nuclear Energy on Trial 

A mock trial is an act or imitation trial. A person, a group of people, and sometimes, a “thing” (issue) 
can be put “on trial”. A trial uses representatives from opposing sides of a person (or issue) to present 
evidence to a jury (neutral group of people). That group will decide is the person or thing is guilty (to 
blame/responsible).  

We will put Nuclear Energy of trial. The charge against Nuclear Energy? Is it a reliable, safe, and 
efficient source of energy for the Earth’s future? In other words, is Nuclear Energy our Friend? Or is Nuclear Energy a Foe 
which should be discontinued? 

Two views, sides, will use evidence to prove their perspective on Nuclear Energy. Some students will serve as teams of 
attorneys (spokespersons) for and against Nuclear Energy. Some students will serve as witnesses who will testify (explain 
using evidence) for or against Nuclear Energy. Other students will serve as the jury. The jury will listen closely to both sides and 
make the final decision about Neclear Energy’s future. Your teacher will serve as the courtroom’s judge. She will keep time so 
that all sides have equal opportunities to present their case before the jury.  She will also keep order in the court. 

Mock Trial Roles: 

Attorney Teams:  
You will prepare and deliver brief opening and closing statements previewing  and summarizing your side’s views about Nuclear 
Energy. You will also work together to plan questions that you wish to ask of your witnesses. In addition, you will be prepared to 
cross-examine (challenge) the testimony of the opposing side’s witnesses.   
* You may use one index card for your opening statement, one index card for your closing statement, and one index card of 
questions for each witness.   
** Tip: Instead of asking “closed-ended” questions which only require a “yes/no”  or “one-word” answer. Try to ask “open” 
questions which give your witnesses opportunities to tell their story, to express their feelings and perspectives toward Nuclear 
Energy.  
        Prosecuting Team (3-4 students)- You will represent the view that Nuclear Energy is our Foe and should be discontinued. 
        Defense Team (3-4 students) – You will have the same responsibilities as the Prosecuting Team, however, you will 
represent the view that Nuclear Energy is a Friend that should be continued.   
 

Jury (5 students)- You will listen carefully to both sides. When finished, you will discuss what was presented by the attorneys 
and evidence by the witnesses. You will decide what should be done with Nuclear Energy. But you must not use your personal 
opinions for your decision. It must be made from what is presented during the trial only. For preparation, you are to explore 
information from both sides of the issue. You should be well-informed, but try your best not to take a stance prior to the trial.  
 

Witnesses: (one student each)- You will research the topic of Nuclear Energy. During your research, you will note important 
information that would support the views you represent.  * You may use one index card for any notes you wish to have when 
you testify. You will not read your notes; instead, the attorneys will ask you specific questions and you must answer them 
honestly and accurately, according to the view you are representing. 
 
Prosecution’s Witnesses: 
      Accident Survivor- You will offer testimony about the events and impact of the accident at the Chernobyl, Ukraine power 
plant. (You may choose to represent a survivor from Fukishima, Japan, also.)   
      United Nations Ambassador- You will provide information about the risk of Nuclear Energy plants being transformed into 
nuclear weapons production centers, including the danger of nuclear proliferation. 
      Greenpeace (Environmental Protection organization)- You will provide information about the radioactive pollution of the air 
and soil after nuclear accidents, and the long-term dangers to wildlife. 
       City Mayor- You will testify about the dangers of nuclear waste produced by nuclear power plants. You represent your 
community who does not want nuclear power plants built near its city. 

 



 
Defense Witnesses: 
      Nuclear Energy Company- You will testify that Nuclear Energy power plants are built safely, that accidents are rare, and 
that few humans have been hurt. 
      Nuclear Scientist- You will provide knowledge about how nuclear energy is produced and serves as an efficient renewable 
source of power. 
      European Union Member- You will provide information about the dependency on Nuclear Energy in many regions of the 
Earth. 
      Government Official- You will answer questions about the need to reduce air pollution caused by industrial use of coal in 
your developing country.  Your development depends on having a “green” source or power, such as Nuclear Energy. 

Witness Research Assistants- You will be assigned by your teacher to assist witnesses in gathering information and preparing 
for their testimony. 

 

 

Mock Trial Procedure 

Opening Statement by the Prosecution (1 minute) 

Opening Statement by the Defense (1 Minute) 

 

Prosecution Calls Witnesses to Testify (2 minutes each) 

Cross‐Examination of Witnesses by a Defense Attorney (1 minute each) 

Defense Calls its Witnesses to Testify (2 minutes each) 

Cross‐Examination of Witnesses by a Prosecuting Attorney (1 minute each) 

Opening Statement by the Prosecution (1 minute) 

Opening Statement by the Defense (1 Minute) 

Jury Deliberation (3 minutes)  

Verdict Announced 
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