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The position ñsupports energy solutions: 

Environmental policies and programs that 

reduce energy growth, emphasize energy 

conservation and efficiency, and 

encourage the use of renewable 

resources.ò 



Why study energy? 
 

Å All life forms require energyé.especially 
surplus energy. 

 

 
 
 

Å Our current high tech civilization requires huge 
amounts of surplus energy 

 

 
 
 

Å Civilization now has 

serious issues 

related to future 

energy use and 

availability 



ISSUE #1 Earth is finite. 

It is a closed system. 

 



What does this mean? 
 
 
 
 
 
 
 

Å This is all there is! 
 

Å We are using Earthôs resources unsustainably 
 

Å 7 billion plus have already 

exceeded carrying 

capacity 

Å Other living things 

also need those 

same resources. 



ISSUE #2 Our Climate is changing ð 

from excess carbon emissions 
 

 

 



NOW 400 million PPM accumulation 

in our atmosphereélast time this 

happened Arctic was 14 degrees C 

warmer. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Å By Joe Romm 

on May 12, 2013 

http://thinkprogress.org/author/joe/


 
 
 
 
 
 
 
 
 
 

 
. 

 

 
 

What does this mean? 
 
 

Extremes of weatheréthe new abnormal 
ñ weather whiplashò 

 

 

Unpredictable climate 
Floodsé(5% more moisture in air) Droughtsé.dust bowls, wild fires 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Information: conclusions from long-term research of 97% atmospheric scientists 

Survey finds The Guardian. 97% of climate science papers agree warming is man-made. 

.May 16, 2013 



Å Oceanic and Lake fisheries collapsing 

 
 
 

Å Diseases, pathogens, destructive species thriving 



From where are these greenhouse 

gas emissions coming?? 
 

Lifecycle greenhouse gas emissions estimate for 

electricity generators 
 
 
 
 

Technology Description   (gCO2/kWh) 

Wind 1.5 MW onshore 11-37 

Biomass various 14-62 

Solar PV Polycrystaline silicon 32-106 

Nuclear various reactor types 11-130 

Natural gas various combined cycle turbines 385-443 

Coal various generator types with scrubbing 755-960 
 
 

References: 

http://en.wikipedia.org/wiki/life-cycle_greenhouse-gas_emissions_of_energy_sources 

Benjamin Saovacool, www.nirs.org/climate/background/sovacool 

Oxford Research Group, www.oxfordreasearchgroup.org.uk/sites 

http://en.wikipedia.org/wiki/life-cycle_greenhouse-gas_emissions_of_energy_sources
http://www.nirs.org/climate/background/sovacool
http://www.oxfordreasearchgroup.org.uk/sites


From where are these greenhouse 

gas emissions coming? 
Lifecycle greenhouse gas emissions from 

transportation 
Å In 2011, greenhouse gas 

emissions from 

transportation accounted 

for about 28% of total 

U.S. greenhouse gas 

emissions, making it the 

second largest contributor 

of U.S. greenhouse gas 

emissions after 

the Electricity sector. 
 
 

(EPA , Climate Change) 

http://www.epa.gov/climatechange/ghgemissions/sources/electricity.html


Issue # 3 Water shortages 
 
 

 

Å Aquifers édepletion. 
.unsustainable usage. 

 

Å Competition for safe 
water for ag.industry 
with fossil fuel 
extraction industries. 

 

Å Toxic pollution--- 
from oil spills, fracking 
chemicals, mercury 
fallout from coal 
burning, radiation 
from coal and fracking 



What does this mean? 
 

 
 
 

Å Potential water wars 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Å Food shortages 

Å Needed by all organisms 
 

 

 
 

 
 

Å Wildlife suffering 
 

 



Issue #4 Diminishing Energy 

Resources Despite current Hype 
 
 
 
 

**Cheap, conventional, easy to get, high quality 
fossil fuels have ñpeakedò é..(the òlow hanging 
fruitò)éalready been used. 

 

** Stil plenty of unconventional, hard-to-get, lower 
quality, fuels which are increasingly more and 
more expensive to bring 

 

to market 

** All minerals, clean water, 

healthy soils also are 

limited and depleting 



What does this mean? 
 

 
 
 

Å Will pay more for all 
fuels, minerals, water 

 

Å Future rationing due 
to limited resources 

 

Å Resource energy 
wars will escalate 

 

Å Living arrangements 
will change 

 

Å Lifestyles will change 



Issue #5 Environmental 

destruction from current 

resource extraction methods 
 

 
 
 
 
 
 
 
 
 
 

Mountain top mining 

for coal (and now for 

sand for fracking) 



Alberta Tar sands 
 
 
 
 

Oil Shales 

Tight oil 

Deep water drilling 

Artic drilling 

Fracking 



What does this mean? 
 

Å Loss of biodiversityé6th Great Extinction 

underwayéloss of Earthôs biodiversity 

Å Indigenous landsé being destroyed 
 

Å Invasive species 
 

Å Water érivers, streams, 
 

lakesé toxic pollution 
 

Å Land quality destroyed 
 

Å Water shortages 



Issues #6 Future Economic 

Stagnation, Contraction, or Collapse 
 
 

Å Energy and Money 

Returns on 

investments in energy 
 

are declining. 
 
 
 
 
 

Å Less energy and 

money available for 

the economy 



 
 
 

What does this means? 
 
 
 
 

More Unemployment 
 

More Hunger (1/2 kids in 

Leelanau Schools are on free lunch) 
 

Housingéalready some in Leelanau have no 

reliable heat in winter 
 

More food insecurityé.may lead to social unrest 
 

More Homeless 
 

Decrease of medical 

help 



How do we get our ENERGY now? 
 

 

 

Source: U.S. Energy Information Administration, Monthly Energy Review 

March 2012, Table 1.3, preliminary data for 2011. 



 
 
 
 
 
 
 
 
 
 
 

, 

Sources that are nonrenewableé. 

once usedégone! 
 
 

 

Å Coalédifferent gradeséanthracite, 

bituminous, lignite coalé. 

Å Natural gasé.methane 

Å Oilé.different gradesélight sweet crude to heavy, sour 
crudeé 

Condensate, ethanol, & solid 

black tar are not crude oil 
 

 
 
 

Å nuclear...fission---needs uranium 

thorium 



Sources that are renewable 

(available indefinitely) 
 

 

Å **Solar: energy from the sun 
 

Å **Wind: energy from the wind 
 

Å **Biomass: energy from materials and wastes 
 

Å derived from plants and animals 
 

Å **Geothermal: heat exchange between water or 

air 
 

Å Hydro flowing water is used to spin a turbine 

connected to a generator. 
 

 
 
 
 

**Increasingly use in Leelanau County 



Electricity is a secondary source 

of energy which requires 

generation from mixes of various 

other sources 
 

Our local utilitieséConsumers and Cherryland 

generate electricity for Leelanau from a mix of: 
 

 
 

coal: 58 to 66% 

natural gas 12.3% 

nuclear 25 % 

biomass 4.5 % 

wind and solar 4% 

( % is changing ) 



What percent of fossil fuels are 

obtained in Michigan? 
 

 
 

Å Oil---2 to 3 % 
 

Å Coalð0 % 
 

Å Natural gasð18 % 
 
 
 
 
 

Å Michigan is relatively limited in most 
energy resourcesé.$22.6 billion (2009 LARA) 
Michigan dollars leave the state each 
year just for coalé. along with thousands 
of potential renewable energy jobs. 



Major Leelanau sectors that consume 

energy 
 
 
 

Å transportation 

use 
 
 
 
 

 

Å residential use 
 

 
 
 
 
 

Å commercial use 
 

 
 
 
 

Å industrial use 



COALð Mary Tonneberger 
 

 



Current Status of Coal 
 
 
 
 

Å Coal is a fossil fuel and a non-renewable energy 
source 

Å 93% of coal mined in the US is used to make 
electricity 

Å US has the worldôs largest coal reserves. 

Å 60% of electricity in MI is generated from coal; 
MI ranks #7 as being a coal-dependent state 

Å 100% of coal comes in from other states 

Å MI spends $1.8 billion annually to buy coal 



Reasons to Use Coal for Electricity 

Generation 
 
 

Å Plentiful; perceived to be less expensive; US has 250 
year old supplyé.decreasing quality, increasing cost 
(Rational energy technology Lab. Dept. of energy WSJ 4.10.12) 

 
 

Å Clean coal technology half of National Tech Lab budget- 
carbon capture. (WST. 4.10.12) 

 
 

 

Å Cross State Air Pollution rules, if implemented, would 
foster scrubber technology (removing 90-95% of 
pollutants) to be installed in under 3 years. 

 
 
 

Å China funding energy innovation technology; potential to 
reduce greenhouse gases by 25% 

 
 
 

Å Infrastructure in place for continued use: power plants 
and transportation network 



Reasons to Reduce Use of coal 
 

 
 

Å Burning coal produces emissions 
(mercury, arsenic, dioxin, radioactive 
uranium, sulfur) that pollute air and 
water-key health risks and 
environmental issues. 

 

Å Monopolies exist in MI for two energy 
providers who control costs and lobby for 
slower change to newer technologies 

 

Å Hidden costs on use of coal; historic 
subsidies camouflage true costs of use 
(est. Federal subsidies at 6.9%). 



Changes on the Horizon 
 

 
 

Å Coal stocks down 30%; coal-fired power plants 
closing due to EPA regulations and competition 
from natural gas. 

 

Å Power generation based on coal down from 48% 
in 2008 to 38% in 2012 

 

Å Railroads laying off workers, idling locomotives 
and reducing orders for new locomotives due to 
lower US demand for coal 

 

Å Business case for new coal-fired power plants in 
MI is collapsing due to comparative costs to 
construct and reduced consumer demand for 
electricity (and reduced costs of renewables) 



Changes on the Horizon (cont.) 
 
 
 

Å Increased international demand for coal. Record 
levels of coal exports to Europe, Asia, and South 
America. 

 

Å Key national figures supporting a revenue- 
neutral carbon tax (WSJ) 

 

Å EPA reports that energy-related emissions of 
carbon dioxide have fallen 12% since 2005 
based upon switch from coal to natural gas for 
electricity generation. (WSJ Dept of Energy) 

 

Å Capture and sequestration systems are strong 
potential to limit greenhouse gases if new coal- 
fired plants are built but they may be cost 
prohibitive. New source review required for 
legacy plants. (WSJ 3.28.2012) 



Observations 
 
 

Å It is clear that national policies are being 

considered but not implemented to manage the 

use of coal that will reduce health and 

environmental damage. (WSJ 4.10.12) 
 

Å Coal will continue to be used-the question is, in 

the next decade, how can its damage be limited 

until renewable sources are in place, ready to 

support the economy and needs of the country? 
 

Å Elected leaders must exhibit the political will to 

do what is right and not be subject to special 

interests that purchase their votes. 



PETROLEUM (CRUDE OIL)é 
Ann McInnis 

 

 



How is crude oil or petroleum 

used? 
 

Å FOR ENERGY 

Å High density, liquid fuel for 
transportation---gasoline, diesel, 
jet fuel 

Å Propane for heating 

Å Fuel Oil for heating 
 

 
 

Å FOR MANUFACTURING 
PRODUCTS 

Å Plastics 

Å Pharmaceuticals 

Å Agriculturalé.pesticides, 
insecticides, fertilizers 

Å Synthetics, Clothing 

Å Chemicals 

Å Asphalt roadways 

Å Zillion other petroleum products 



What about Michigan? 
 
 

Å Extraction: small amount (3%). 
 

Å Crude oil imported to Michigan through 

two major pipelineé(both Enbridge 

System). (Remember Kalamazoo spill? Not cleaned up yet) 
 

Å The Marathon oil refinery in Detroit is 

Michiganôs only refinery and has just 

completed an expansion to handle heavy 

sulfur crude from Alberta tar sandsébut 

not the wastes from refining. 

http://www.marathonoil.com/Global_Operations/


Petroleum coke, a waste byproduct of 
refining Alberta tar sands oil, is piling up 

along the Detroit River 
in the poorest communities 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Â Ian Austen, New York Times May 17, 2013 



What is dilbit? 
 

 
 
 

Å Keystone XL 
 

Å Enbridge 67éto Michigan 
 

*pipeline spilléMarshall Mi. 
 

not cleaned up 
 

*many other spills.. 

also by EXXON, BP, 

Å Enbridge wants to double its Great lakes 
clipper capacityéadd a new pipeline along 
existing one and build new port ..for 
transmit via Great Lakes 



 


