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GEOL3650: Energy: A Geological Perspective

 primary use:
 upper division class
 non-majors & majors 

(50:50)
 enrollment: 40-60
 4 credit: 3 hour lectures (1 

hr) and 1 lab (2 hr)

 secondary use:
 Global Sustainability: 

Managing the Earth’s 
Resources

http://www.gg.uwyo.edu/geol3650



GEOL3650: Energy – Lab Component

 case study in lab
 others include:
 nuclear power, weapons & 

Iran
 oil, OPEC & Saudi Arabia 

(poster in Share Fair)



Coal, China & International Agreements: Case



Grand Challenge: Energy



Grand Challenge: Energy



Grand Challenge: Energy & Climate



Grand Challenge: Energy & Climate

(IEA, 2008)

Electricity by source, 2006



Grand Challenge: Energy-Climate

Coal Use:

(EIA, 2010)



COAL EXPLORATION

Module 1



Task

 investigates problem of ensuring coal supplies
 exploration
 evaluation
 assessment

 done in groups
 done in one lab period
 short follow-up next week for oral presentation

 assignments
 oral presentation
 written report



Background



Drilling Program

 conduct drilling program 
to find coal seam(s)

 construct mental 3-D 
model by:
 drawing cross-sections
 defining lateral extent
 drawing structural 

contour maps
 determine rank, quality, 

etc.
 recommend mine (y/n) 

and method



3-D Mental Model



Evaluating Coal Value



Instructor Feedback



GENERATING ELECTRICITY

Module 2



Tasks

 evaluate impact of carbon 
policy on power plant 
technology selection
 business-as-usual (BAU)
 $50/ton carbon tax

 technologies:
 coal-fired: PC, SCPC, IGCC
 natural gas combined cycle
 nuclear (AP1000)

 energy, economics, policy



Background



Quantities Calculated

 fossil fuel options 
evaluated with and 
without carbon capture

 calculate:
 overnight costs
 MWe – MWTh

 energy needs
 fuel needs & costs
 SO2 and CO2 emissions

 compare results from all 
technologies



Results



PREPARATION FOR COP 
MEETING

Module 3



Purpose

 introduce students to 
UNFCCC and its 
protocols

 countries:
 Brazil
 China
 Indonesia
 Norway
 Saudi Arabia
 United States

 prepares students for 
role in COP



NEGOTIATING A NEW
UNFCCC CLIMATE PROTOCOL

Module 4



Module 4: Laramie Protocol

 focus:
 UNFCCC
 UNFCCC protocols
 Kyoto
 IPCC

 Conference of the Parties
 simulates the negotiation 

process
 several rounds
 debate
 vote
 ratification



Background



Module 4: Laramie Protocol



Module 4: Laramie Protocol



Next Steps

 addition of another module on water and mining
 conversion of coal and water to computer – dynamic 

digital case study
 melding of visualization and simulation with inquiry learning 

of case studies

 modification power plant technology module to 
include water demand 

 use of forms to collect data in real time for module 3 
(new) and 4



Water Module



Dynamic Digital Case Studies (DDCS)



Water Demand

 electricity production is 
closely tied to water

 different demands for 
different technologies
 nuclear power plants shut 

down because of drought 
or water too hot

 will look at how water 
demand can limit 
technological choices
 must be balanced with all 

other variables



Automating Data Collection

 for modules 3 & 4, need to collect data students 
either calculate (3) or acquire (4)
 used for whole lab discussion

 currently, done manually
 students fill in overhead; or
 complete sheet and read it

 both are time consuming and use valuable discussion 
time

 automate this collection so more time on discussion
 Google forms
 Acrobat X forms



Summary

 case study focused on grand challenges of:
 energy
 water
 climate

 resource focus: coal
 perspectives: science, engineering, technology, 

mathematics, economics, policy, politics, international 
agreements

 done at UW as integrated sequence to emphasize 
interconnectedness
 each module can be done as standalone case study

 url: http://www.gg.uwyo.edu/geol3650 (lab schedule)


