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HONR 229L: Climate Change: Science, Economics, and Governance
AT 15, Q1. According to the Olah et al. reading:

a) what type of nuclear reactor technology are "the preferred reactors in the Western World"?

b) for the answer to a), what are two advantages of this technology?

c) for the answer to a), what is one disadvantage of this technology?

a) Pressurized water reactors (PWRs) are the preferred reactors in the Western World because the pressurized
water utilized in the process acts as a moderator and coolant for the fission of Uranium 235, and water is then
boiled in a secondary loop to turn a turbine and generate electricity.

b) PWRs are the first type of nuclear power plant technology to be commercialized. This fact proves to be an
advantage to PWR technology because many nuclear plants around the world use PWRs today and the most
development over a longer period of time could be done for PWRs. In addition, PWRs are a safer technology than
the other popular, commercial nuclear power plant technology: the boiling water reactor (BWR). BWRs do not
require a second vessel of water to boil, like PWRs, as the same water that boils to create high pressure in the
nuclear power plant core is reboiled to power turbines. Although BWRs have a simpler build, the structure
appears to be less safe than that of PWRs.

c) A disadvantage of this technology is that it is a more complex system when compared to the other popular
systems (such as BWRs), since the technology requires high pressure to be built up and then a secondary loop to
be constructed for the actual generation of electricity.
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HONR 229L: Climate Change: Science, Economics, and Governance
AT 15, Q2. Based upon the Cravens reading:
a) provide an overview of the "general plan" to store nuclear waste at Yucca Mountain
b) provide an overview of the "general plan" to store nuclear waste in the deep ocean
c) state and defend, with a few sentences, whether you:

1.  prefer the U.S. pursue storage of nuclear waste at Yucca Mountain
2. prefer the U.S. pursue storage of nuclear waste in the deep ocean
3. prefer the U.S. pursue nuclear energy, but use some other option to store nuclear waste
4. prefer the U.S. pursue nuclear energy, but using a technology that does not produce waste that requires geologic 

storage
5. prefer the U.S. abandon nuclear energy, due to intractable issues involving nuclear waste

a) Essentially, the plan is to store nuclear waste inside/on top of the Yucca Mountain in Nevada. Strenuous tests 
have been performed to ensure that the rock that the mountain is comprised of is not susceptible to volcanic 
activity as well as the fact that it won't allow water with radioactive residue to travel through the rock and towards 
human civilization. Intense precautions such as blocking tunnel entrances and engineered barriers will also be 
taken to protect future generations from radioactivity. Despite concerns over storage of such materials in a 
mountain rather than deep below ground, tests have shown that the amount of radioactivity people in the future 
will be exposed to with this method is negligible.

b) The deep ocean is also a potential site to store nuclear waste. Deep ocean sediments have low permeability and 
are stable and lasts much longer than the half-lives of almost all radionuclides in nuclear waste. Even if radiation 
were to escape from the canisters containing nuclear waste, it would bind to these sediments. A specific potential 
site is located 600 miles north of Hawaii and is considered a marine desert, thus it is argued that little to no 
organisms would be affected by the burial of nuclear waste here. 



Copyright © 2019 University of Maryland. 
This material may not be reproduced or redistributed, in whole or in part, without written permission from Ross Salawitch. 4

HONR 229L: Climate Change: Science, Economics, and Governance
AT 15, Q2. Based upon the Cravens reading:
a) provide an overview of the "general plan" to store nuclear waste at Yucca Mountain
b) provide an overview of the "general plan" to store nuclear waste in the deep ocean
c) state and defend, with a few sentences, whether you:

1. prefer the U.S. pursue storage of nuclear waste at Yucca Mountain
2. prefer the U.S. pursue storage of nuclear waste in the deep ocean
3. prefer the U.S. pursue nuclear energy, but use some other option to store nuclear waste
4. prefer the U.S. pursue nuclear energy, but using a technology that does not produce waste that requires geologic 

storage
5. prefer the U.S. abandon nuclear energy, due to intractable issues involving nuclear waste

9 students

I would prefer this over the waste in deep ocean because they still have to match their predictions with actual data, 
and although the models show it's safe, it is still necessary to go through the process. 

I prefer that the U.S. pursue the nuclear waste storage at Yucca Mountain because of the political feasibility of that 
option over an ocean repository. The Yucca Mountain is extremely safe with a very low chance of the waste 
contents harming the environment around it and that would also take thousands of years to occur. So I think it 
would be too time consuming and unrealistic to convince Congress to pass a bill reversing the 1987 bill given the 
polarization in throughout the country over the issue of climate change. 

While the idea of recycling nuclear waste will (hopefully) come into play in the coming decades, I believe that 
today, in the status quo, storing nuclear waste in one Yucca Mountain facility is much safer than what we have 
today, with facilities scattered all over the country, any one of which could be raided by terrorists at any point. 
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HONR 229L: Climate Change: Science, Economics, and Governance
AT 15, Q2. Based upon the Cravens reading:
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7 students

One of the potential sites located near Hawaii is the perfect location to store waste. Over millions of years 
skeletons of sea life, volcanic ash, and grains have settled at the bottom to settle a bed of clay 325 feet deep. 
There is very little plant and fish life,  the plain has been free form any volcanic or seismic activity for millions of 
years, and the mud is self healing and forms a seal around any object that plummets down. In this setting 
radionuclides could not escape.

I would actually prefer that the U.S. store their nuclear waste deep inside the ocean, with one small addition. 
Before getting to that additional clause, it should be noted that deep-sea storage is superior to storage in Yucca 
mountain due to the lack of threat entirely from corrosion, rather than 99.9% mitigation. Should deep sea nuclear 
waste burying become the norm, I would imagine the U.S. government would make an effort to not explicitly mark 
where canisters are buried, and instead show the zone in which a handful of canisters have been deposited. 
Much like a minefield, any hostile actors attempting to locate the nuclear waste would have great difficulty in not 
knowing exactly where the waste is. 
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HONR 229L: Climate Change: Science, Economics, and Governance
AT 15, Q2. Based upon the Cravens reading:
a) provide an overview of the "general plan" to store nuclear waste at Yucca Mountain
b) provide an overview of the "general plan" to store nuclear waste in the deep ocean
c) state and defend, with a few sentences, whether you:

1. prefer the U.S. pursue storage of nuclear waste at Yucca Mountain
2. prefer the U.S. pursue storage of nuclear waste in the deep ocean
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storage
5. prefer the U.S. abandon nuclear energy, due to intractable issues involving nuclear waste

1 student

I prefer the U.S. pursue nuclear energy, but use some other option to store nuclear waste.  I prefer this because of 
it's little to none greenhouse gas emission. The waste can be transmuted where we convert the nuclear waste 
into some other useful material 

https://www.sckcen.be/en/Technology_future/Radioactive_waste/Transmutation

https://www.sckcen.be/en/Technology_future/Radioactive_waste/Transmutation
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HONR 229L: Climate Change: Science, Economics, and Governance
AT 15, Q2. Based upon the Cravens reading:
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2 students

I prefer the U.S. pursue nuclear energy that does not produce any waste that requires geologic storage. This is 
done using thorium-based reactors. These breeder reactors do not produce long-term nuclear waste. Nuclear 
energy's greatest downfall is the fact that it produces radioactive waste, and so by eliminating and dwindling that 
issue, it makes nuclear energy a much more viable and preferable technology. One of the problems with thorium-
based reactors is that the start-up costs are high, but this is the price that must be payed for truly clean energy. 
We need to pay a price to take energy without ruining the environment, and it is time that we really start paying 
that price instead of greedily taking energy from earth while also destroying the environment that is providing all 
of these resources for us.

https://en.wikipedia.org/wiki/Thorium-based_nuclear_power
https://www.world-nuclear.org/information-library/nuclear-fuel-cycle/fuel-recycling/processing-of-used-nuclear-fuel.aspx

https://en.wikipedia.org/wiki/Thorium-based_nuclear_power
https://www.world-nuclear.org/information-library/nuclear-fuel-cycle/fuel-recycling/processing-of-used-nuclear-fuel.aspx
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HONR 229L: Climate Change: Science, Economics, and Governance
AT 15, Q2. Based upon the Cravens reading:
a) provide an overview of the "general plan" to store nuclear waste at Yucca Mountain
b) provide an overview of the "general plan" to store nuclear waste in the deep ocean
c) state and defend, with a few sentences, whether you:
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storage
5. prefer the U.S. abandon nuclear energy, due to intractable issues involving nuclear waste

2 students

I prefer the US abandon nuclear waste. No matter where the waste is stored, it will take transport to get it there. The 
transport required still added to carbon emissions, thus doing little to stop the rate of climate change. The US should be 
investing time and resources into pursuing renewable energy sources. In fact, carbon emissions from nuclear energy are 5 
times that of hydropower and 3 times that of wind energy.

https://www.nirs.org/wp-content/uploads/factsheets/yucca.pdf
https://www.tampabay.com/news/military/effects-of-dumping-radioactive-waste-in-ocean-need-more-study-scientists/2157923

http://theconversation.com/is-nuclear-power-zero-emission-no-but-it-isnt-high-emission-either-41615

https://www.nirs.org/wp-content/uploads/factsheets/yucca.pdf
https://www.tampabay.com/news/military/effects-of-dumping-radioactive-waste-in-ocean-need-more-study-scientists/2157923
http://theconversation.com/is-nuclear-power-zero-emission-no-but-it-isnt-high-emission-either-41615
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http://theconversation.com/is-nuclear-power-zero-emission-no-but-it-isnt-high-emission-either-41615
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HONR 229L: Climate Change: Science, Economics, and Governance
AT 15, Q3. The assigned reading includes an Op-Ed piece in the NY Times signed by leading climate scientists arguing 
for the need to have a more prominent, future role for nuclear energy in order to reduce society's dependence on fossil 
fuels, as well as another article entitled "Preventing Nuclear Terrorism".

Given the competing forces of trying to slow the rate of climate change due to society's reliance on fossil fuels, versus 
fears of nuclear terrorism, write a brief essay (4 to 5 sentences) stating whether or not you think nuclear energy should 
play a much more prominent role in the near-future generation of electricity throughout the world.

More prominent: 16 students

1. The environmental effects of reliance on fossil fuels which might result in disasters regarding climate change.

2. Other renewables are not able to scale up fast enough for energy supply. 

3. Although today's technology is far from perfect but it is sophisticated enough to ensure safety. 

4. Expanded use of nuclear energy even has smaller risks than fossil fuels.

https://www.world-nuclear.org/information-library/economic-aspects/economics-of-nuclear-power.aspx

https://www.forbes.com/sites/jamesconca/2012/06/10/energys-deathprint-a-price-always-paid/#140742a2709b

https://www.world-nuclear.org/information-library/economic-aspects/economics-of-nuclear-power.aspx
https://www.forbes.com/sites/jamesconca/2012/06/10/energys-deathprint-a-price-always-paid/#140742a2709b
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HONR 229L: Climate Change: Science, Economics, and Governance
AT 15, Q3. The assigned reading includes an Op-Ed piece in the NY Times signed by leading climate scientists arguing 
for the need to have a more prominent, future role for nuclear energy in order to reduce society's dependence on fossil 
fuels, as well as another article entitled "Preventing Nuclear Terrorism".

Given the competing forces of trying to slow the rate of climate change due to society's reliance on fossil fuels, versus 
fears of nuclear terrorism, write a brief essay (4 to 5 sentences) stating whether or not you think nuclear energy should 
play a much more prominent role in the near-future generation of electricity throughout the world.

Less prominent: 5 students

In my opinion, nuclear energy should not play a prominent role in near-future electricity generation throughout 
the world. While "the risks associated with the expanded use of nuclear energy are orders of magnitude smaller 
than the risks associated with fossil fuels," as the article states, and the authors of the article believe that no 
other renewable energy option has scaled up as much as nuclear is capable of, nuclear energy is still too 
dangerous for our current technology to handle. In 2011 - just over two years before the Times article was 
published - the Fukushima disaster occurred in Japan, when the namesake nuclear plant had a meltdown and 
poured large amounts of radioactive material into the ocean. The technology may have advanced since then in 
terms of safety, but such serendipitous events as an accident or sabotage by a hostile power could cause 
nuclear-related catastrophes of devastating scale should the technology play a larger role in energy generation. 
As such, society should focus on improving safer renewable options (solar, wind, etc) so that we won't have to 
worry about such implications.
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THE ISLAND OF YAP

https://www.npr.org/sections/money/2011/02/15/131934618/the-island-of-stone-money
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HONR 229L: Climate Change: Science, Economics, and Governance
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HONR 229L: Climate Change: Science, Economics, and Governance
Page 7 of the Harari reading:

Good that this types of action does not occur today, correct?
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HONR 229L: Climate Change: Science, Economics, and Governance
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HONR 229L: Climate Change: Science, Economics, and Governance

https://www.eia.gov/todayinenergy/detail.php?id=37053https://www.eia.gov/dnav/pet/pet_move_neti_a_EP00_IMN_mbblpd_m.htm

Top 15 crude oil exporting nations, 2017:
1. Saudi Arabia: $133.6 billion (15.9% of total crude oil exports)
2. Russia: $93.3 billion (11.1%)
3. Iraq: $61.5 billion (7.3%)
4. Canada: $54 billion (6.4%)
5. United Arab Emirates: $49.3 billion (5.9%)
6. Iran: $40.1 billion (4.8%)
7. Kuwait: $38.2 billion (4.5%)
8. Nigeria: $33 billion (3.9%)
9. Angola: $30.5 billion (3.6%)
10. Kazakhstan: $26.6 billion (3.2%)
11. Norway: $25.9 billion (3.1%)
12. Venezuela: $23.1 billion (2.7%)
13. United States: $21.8 billion (2.6%)
14. Mexico: $19.9 billion (2.4%)
15. United Kingdom: $19 billion (2.3%)

These nations account for 80% of global total

In 2017, crude oil was the world’s number two export product, outpaced only by 
cars. This is due in part to oil prices continuing to be relatively low and a strong
international market for automobiles.

Middle Eastern countries accounted for 42.4% of globally exported crude oil.
At the continent level, almost half comes from countries in Asia (49.4%).
Europe supplies 18% of the overall total, followed by Africa at 13.4%, and
North America at 11.4%.

http://www.worldstopexports.com/worlds-top-oil-exports-country/

https://www.eia.gov/todayinenergy/detail.php?id=37053
https://www.eia.gov/dnav/pet/pet_move_neti_a_EP00_IMN_mbblpd_m.htm
http://www.worldstopexports.com/worlds-top-oil-exports-country/
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Top 15 crude oil exporting nations, 2018:
1. Saudi Arabia: $182.5 billion (16.1% of total crude oil exports)
2. Russia: $129 billion (11.4%)
3. Iraq: $91.7 billion (8.1%)
4. Canada: $66.9 billion (5.9%)
5. United Arab Emirates: $58.4 billion (5.2%)
6. Kuwait: $51.7 billion (4.6%)
7. Iran: $50.8 billion (4.5%)
8. United States: $48.3 billion (4.3%)
9. Nigeria: $43.6 billion (3.8%)
10. Kazakhstan: $37.8 billion (3.3%)
11. Angola: $36.5 billion (3.2%)
12. Norway: $33.3 billion (3.1%)
13. Libya: $26.7 billion (2.4%)
14. Mexico: $26.5 billion (2.3%)
15. Venezuela: $26.4 billion (2.3%)

These nations account for 80% of global total

In 2018, crude oil became the world’s number one export product, outpacing even 
cars.

Middle Eastern countries accounted for 42.9% of globally exported crude oil.
At the continent level, almost half comes from countries in Asia (49.5%).
Europe supplies 16.9% of the overall total, followed by Africa at 13.7%, and
North America at 12.5%.

http://www.worldstopexports.com/worlds-top-oil-exports-country/

https://www.eia.gov/todayinenergy/detail.php?id=37053
https://www.eia.gov/dnav/pet/pet_move_neti_a_EP00_IMN_mbblpd_m.htm
http://www.worldstopexports.com/worlds-top-oil-exports-country/
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