
Energy





What to learn… 
• Fossil fuels are linked to the Sun’s energy, depositional environments, biology 

and geologic time. 
• Heat, pressure and time convert organic material to fossil fuel.
• How fossil fuels are recovered 
• Pros and cons of non renewable and renewable energy



Energy Resources



Coal







Iowa Coal
• Sub-Bituminous to 

Bituminous 
• High ash and sulfur 

content (FeS2)
• Ash results from 

sediment 
(impurities) that 
were washed 
into the swamps



Ottumwa
Coal 

Palace 
1890
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Reservoir Rock 

Cap Rock



Coal window

• Oil window
• Depth 4 to 6 km 
• Temp. 125 to 160 C

• Natural gas window 
• Depth 6 to 9 km
• 150 to 225 C 



Gas







Hydraulic
Fracturing 
‘Fracing’



Energy Transition  
Part 2





1974



Organization of Petroleum Exporting Countries 
(OPEC)

• 1960 - Iran, Iraq, Kuwait, Saudi 
Arabia and Venezuela

• Qatar (1961), Indonesia 
(1962), Libya (1962), the United 
Arab Emirates (1967), Algeria 
(1969), Nigeria (1971), Ecuador 
(1973), Gabon (1975), Angola 
(2007), Equatorial Guinea (2017) 
and Congo (2018)

• Mission ‘Coordinate and unify the 
petroleum policies of its member 
countries and ensure the 
stabilization of oil markets, in order 
to secure an efficient, economic 
and regular supply of petroleum to 
consumers, a steady income to 
producers, and a fair return on 
capital for those investing in the 
petroleum industry’





https://ourworldindata.org/renewable-energy

https://ourworldindata.org/renewable-energy


Nuclear Energy







Three Mile Island



Chernobyl



Fu
ku

sh
im

a,
 Ja

pa
n





Spent Fuel



Geothermal





Renew
able energies







Geothermal issues –
Open vs. Closed systems 
• Water use and contamination
• Air contamination 
• Land use
• Emissions – Climate change  

https://www.ucsusa.org/resources/environmental-impacts-
geothermal-energy

https://www.ucsusa.org/resources/environmental-impacts-geothermal-energy










Tengger Desert Solar Park – 1500MW – China



Solar
• Resources - REEs
• Battery storage





2019





Wind

Resources and
Recycling? 



Tama County farmer sues to stop new wind turbine projects

• https://iowacapitaldispatch.com/2022/07/11/tama-county-farmer-sues-to-stop-
new-wind-turbine-projects

https://iowacapitaldispatch.com/2022/07/11/tama-county-farmer-sues-to-stop-new-wind-turbine-projects





	Energy
	Slide Number 2
	What to learn… 
	Slide Number 4
	Coal
	Slide Number 6
	Slide Number 7
	Iowa Coal
	Ottumwa� Coal �Palace 1890
	Slide Number 10
	Reclamation 
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Coal window
	Gas
	Slide Number 18
	Slide Number 19
	Hydraulic�Fracturing �‘Fracing’
	Energy Transition  
	Slide Number 22
	1974
	Organization of Petroleum Exporting Countries (OPEC)
	Slide Number 25
	Slide Number 26
	Nuclear Energy
	Slide Number 28
	Slide Number 29
	Three Mile Island
	Chernobyl
	Fukushima, Japan
	Slide Number 33
	Spent Fuel
	Geothermal
	Slide Number 36
	Renewable energies
	Slide Number 38
	Slide Number 39
	Geothermal issues – �Open vs. Closed systems 
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Tengger Desert Solar Park – 1500MW – China�
	Solar
	Slide Number 47
	Slide Number 48
	Slide Number 49
	Wind
	Tama County farmer sues to stop new wind turbine projects�
	Slide Number 52
	Slide Number 53

