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Background:  Hydrocarbon fuels come almost exclusively from underground. We burn the coal or oil to obtain energy - and for hundreds of years, we have then allowed the resulting carbon dioxide to simply enter the atmosphere. A major aspect of current plans to manage the climate change resulting from the accumulated carbon dioxide is the effort to capture that carbon dioxide before it enters the atmosphere, and put it back underground. Particularly for large power plants and factories, this will make it possible to continue using hydrocarbon fuels without degrading the climate.
In this presentation you will learn about the role that underground storage of carbon dioxide can play in helping avoid damaging climate change, and the scientific challenges that face us in trying to keep the atmospheric load of carbon dioxide from continuing to grow due to burning fossil fuels.
.

Today You Will Learn

· Why its important to not put excess carbon dioxide into the atmosphere.

· What actions can be taken to reduce the amount of carbon dioxide entering the atmosphere.

· How carbon dioxide can be put back into the Earth.

· How safe, how available and what is the cost of putting carbon dioxide back into the Earth.

Student Lecture Notes 
1. True or false:  Many reputable climate scientists dispute humans’ role in accelerating climate change?

2. How much coal does it take to power ten 100 watt light bulbs for an hour?

a. 1 gram

b. 0.5 grams

c. 0.5 kilograms

d. 5 kilograms

3. Estimate how much coal would have to be burned to power your house for one evening (10 lights for 5 hours plus TV, computer and all the other electrical appliances your family uses).

_________________________________________________________________________________
4. What is gasification?

a. turning coal into a gas waste for disposal.

b. turning coal into a gas that can be burned

c. turning coal into a liquid for transport

d. turning coal into a solid for storage

5. What has the density of oil, is less viscous, and has ~400x less volume than at surface?

_________________________________________________________________________________
6. When carbon dioxide (CO2) is stored in the ground it is 

a. put into caves.

b. destroyed in the mantle.

c. put into submerged tanks.

d. put into the pores spaces of old oil wells.

7. How deep underground are the storage areas for carbon dioxide (CO2)? _______________________
8. Which state(s) have the largest areas for storing carbon dioxide (CO2)? _______________________
9. What are scientists at Lawrence Livermore National Labs doing to reduce carbon dioxide (CO2) emissions in the atmosphere? _________________________________________________________

_________________________________________________________________________________

10. What can you do to reduce carbon dioxide (CO2) emissions in the atmosphere? _________________

_________________________________________________________________________________
_________________________________________________________________________________
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	Roger is a member of the Energy and Environment Directorate at Lawrence Livermore National Laboratory, where he leads the geochemistry group. Roger holds a Bachelor of Arts degree in Chemistry from Carleton College, and Doctor of Philosophy in geochemistry from the California Institute of Technology.

Roger’s research interests include the in situ degradation of organic chemicals through heating, simulation of steam-driven underground processes in heterogeneous media, and the mechanisms of thermally-assisted remediation. A key research area for Roger has been the coupling of active remediation methods to longer-term, self actuating methods like oxidation and bioremediation. 
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	Ken Wedel teaches IB Environmental Systems and Societies and Earth Science at Tracy High School in Tracy, California. He developed the Earth Science program at Tracy High School, and has worked on curriculum mapping and curriculum alignment to the California State Standards for both high schools in Tracy. Ken has been involved with the Science Olympiad competition at the regional and state level for eight years and enjoys advising the Tracy High School Team. Ken also teaches at Laurence Livermore National Lab’s Teacher Research Academies during the summers.  In addition he works as an intern in a laboratory at LLNL under the Department of Energy’s ACTS program.  In the past he has consulted with Action Learning Systems creating California Earth Science Standards based benchmark tests. He has his Bachelor of Science Degree in Geology from California State University, Stanislaus.























