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GOAL: 

 

Let’s produce 10% of Michigan’s 

energy from local bioenergy for 

non-transportation needs by 2030 



Source:    

www.dleg.state.mi.us/mpsc/reports/energy/energyoverview 



Michigan imports 97 percent of its 

petroleum needs, 80 percent of its natural 

gas and 100 percent of coal and nuclear 

fuel from other states and nations. These 

imports account for about 70 cents of 

every dollar spent for energy by 

Michigan's citizens and businesses.  

 

Michigan spent a total of $37 billion on all 

forms of energy in 2007 and of that 

amount $26 billion was for the energy 

resources imported from other states and 

nations.  













“About 4 percent of the electricity production in 

Michigan is currently derived from renewable 

energy sources.  Michigan is a major generator 

of electricity from wood and wood waste, with 

about 1 percent of the state's electricity 

produced at a half dozen wood-burning power 

plants....”   

 

“In recent years, methane recovered from 

landfills is being captured and converted to 

electricity.  Electricity from landfill gas and 

municipal waste incinerators adds almost 

another 1 percent to Michigan's electric power 

mix.                                        - MPSC, 2008 





For transportation fuels, Michigan currently has 

five operating ethanol plants with a combined 

capacity of 256 million gallons per year and 

others are under construction.  

 

In 2006 Michigan used 1.3 million gallons of E-85 

which is a blend containing 85 percent ethanol.  

In addition, much of the gasoline sold in Michigan 

is blended with 10 percent ethanol.  Four 

biodiesel production plants are in operation 

producing between 25 and 35 million gallons / yr.  

 

In 2007, Michigan used about 4,600 million 

gallons of gasoline.  
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- Definition 











Forest residues 



Primary mill residues 



Secondary mill residues 



Urban waste wood 



―Potential‖ willow or hybrid poplar  

production on  

USDA Conservation  

Reserve program lands,  



―Potential‖ switchgrass  

production on  

USDA Conservation  

Reserve program lands, by county 



Crop residues 



―A Geographic Perspective on the 

Current Biomass Resource 

Availability in the United States‖ 

 

(South East Michigan 14 County Data) 



―Measures of Wood Resources in Lower Michigan: 

Wood Residues and the Saw Timber Content of 

Urban Forests‖ 

(May, 2007) 



MSU – Univ. of Cincinnati Study 

 

14 County Wood Residue  

Volumes Generated in 2005 

Total 

volume 

generated

Percent 

Discarded

Total 

volume 

discarded

Percent 

landfilled

Volume 

landfilled

Residue Type cubic yard % cubic yard % cubic yard

Palltets, Skids, Shipping Crates 505,000 16% 81,000 3% 15,000

Edgings and Cutoffs 2,646,000 60% 1,588,000 26% 675,000

Chips, Shavings, Sawdust 480,000 52% 250,000 23% 108,000

Construction Debris 3,828,000 63% 2,412,000 34% 1,302,000

Tree Trunks, Limbs, Stumps 84,000 47% 39,000 6% 5,000

Total volume (in cubic yards per year) 7,543,000 58% 4,370,000 28% 2,105,000

tons tons tons

Total weight (tons per year) 1,508,600 58% 874,000 28% 421,000

based on 5 cubic yards per ton



MI Energy Office 

Biomass Energy 

Program 

 

Clean Energy from 

Wood Residues in 

MI (2006) 



Prospecting  

for 

Project Sites ? 

(2007) 



Michigan Air Pollution Reporting System 

(MAPRS)           file: michigan_boilers.mbd  

 

Boiler Number 

Year Installed (and year of manufacture) 

Fuel (Coal, Gas, Propane, Oil, Waste, Wood) 

Boiler Use (Hot Water, Steam, Power) 

Location Name 

City/State  

Boiler Size (BTU input) 



Cost per Million BTU of Installed Capacity
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Reference:  “Exploring Woody Biomass Retrofit Opportunities in Michigan Boiler 

Operations”, Southeast Michigan RC&D Council, 2007 

Review of Recent Wood Boiler Installations in the U.S. -  This figure 

shows the cost per Million BTU/hr of installed capacity for the complete system 





Potential Boiler Retrofits 

per County 
(simple payback under 20 years) 



Potential Boiler Retrofits 

Boiler Size per County 

Units:  BTU input 
(simple payback under 20 years) 



Forest Product 

Primary Mills & 

Total Woody Biomass 
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Technologies:   

Photosynthesis 

Energy Flow 

Available Technologies 



Photosynthesis: Nature has found a way to 

convert sunlight, CO2, water and nutrients 

into chemical energy 

http://en.wikipedia.org/wiki/Image:Leaf1web.jpg


Biomass Starts with Photosynthesis 



6CO2 + 6H2O + solar energy 6O2 + glucose 

Glucose = C6 H12O6 



6CO2 + 6H2O + heat energy 6O2 + glucose 

… also called combustion, oxidation, biodegradation 

… chemical bonds in glucose are broken 



0.02% 



BioEnergy Technologies 



CO2 Closed Loop Biomass Cycle  
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GOAL:    
 

10% BioEnergy for Michigan? 

Estimates for solar and wind for 100% of 

Michigan electrical. 
 

Solar $60B @$5,500 / kW and 14.5% CF 

Wind $10B @$2,200 / kW and 30% CF 

Biomass $??B @$2,500 / kW and 90% CF 
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Combined 

Heat & 

Power 
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Thank you 

www.oakland.edu/cerc School of Engineering & Computer Science – Clean Energy Research Center 

Jim Leidel 

Energy Manager 

Oakland University 

leidel@oakland.edu 

www.oakland.edu/energy 

 


