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Thank everyone for coming
Thank the Legislative Council for helping organize and host this event
Point out 
Business representation
Farmers present
Our unnamed Partners in this presentation
UW – Madison, Platteville and Extension
WBI
WECC – WI Energy Conservation Corp. 
Clear Horizons, DVO inc. BioFerm
Focus on Energy 
EPA AgStar




About this Symposium

•

 

Background 
•

 

End‐uses 
•

 

WI has an advantage in biogas 
 system development

−

 

Agriculture By‐products
−

 

Food and Cheese Processing 
−

 

Waste Treatment 
−

 

Manufacturing
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The need:  biogas is an under-appreciated success across Wisconsin’s geography, range of businesses, and range of resources, quietly saving Wisconsin businesses money, generating homegrown energy and driving new business opportunities in manufacturing.  The diversity of benefits and lack of visibility (compared to a large wind farm or power plant) are barriers.  Many farmers and businesses that can benefit from biogas are not familiar with the opportunities, and the public is unaware of Wisconsin’s biogas leadership and successes.  We are here today to help inform you of the exciting and emerging opportunities for biogas in Wisconsin.  



About this Symposium: Biogas Benefits 
 in Agriculture

•

 

Nutrient Management Flexibility

•

 

Renewable Energy 

•

 

Energy Price Insulator

•

 

New Farm Income 

•

 

Farm and Rural Economic   
 Development
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Point out other DATCP folks in the room.
Early recognition of the benefits of biogas to Wisconsin’s agriculture sector
DATCP’s Mission:
Safe, secure food supply
Consumer protection and fair business practices
Healthy people, animals, and plants
Vibrant agriculture and commerce
Clean environment
Biogas development provides: (list the bullets on the slide)



About this Symposium: Biogas Benefits in 
 Energy and Manufacturing

SEO’s

 

Mission is to invest in Wisconsin by:
•

 

Increasing energy efficiency
•

 

Developing renewable and alternative energy 

 
sources

•

 

Promoting energy‐related economic 

 
development and jobs, and 

•

 

Reducing reliance on imported oil

Manages over $85 million in federal energy 

 
related grants and loans including: 

•

 

Biogas at a goat cheese plant in Belmont WI
•

 

Small farm biogas digester program
•

 

Biogas compressed natural gas vehicle fueling 

 
stations in Janesville and Dane County
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Point out other SEO staff in the room.
Wisconsin’s State Energy Office is much like biogas itself, quietly working to improve the state’s energy supply and economy.  Reference SEO’s Mission (via bullets on the slide).

Biogas is a large part of the SEO’s current investments and complements many of the other investments. 
Bioplastic degradation and anaerobic digestion research at UW Platteville and UW Oshkosh
Milwaukee Metro Sewerage District biogas pipeline
Biogas complements the SEO’s other investments in CNG vehicles (a very promising alternative fuel that saves money, reduces emissions, and reduces oil imports)
Biogas needs more attention- it is not as photogenic or visible as other energy sources- as can be seen in this beautiful photo of a biogas processing to vehicle fuel system.




What is Biogas?
•

 

65% methane 
•

 

Produced by natural bacteria which consume 

 organic material in oxygen –free environments

Anaerobic Digesters:  Airtight containers providing an 

 environment for bacteria to consume organic 

 material in the absence of oxygen

•

 

Covered lagoon (example below), in‐ground or 

 aboveground vessels
Source:  Sergey Zimov in 

 

USEPA Methane and Nitrous 

 

Oxide from Natural Sources

Source:  USEPA AgSTAR
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Harnessing the power of the “little guys,” millions of bacteria consuming organic material.
Wetland “swamp gas”
Organic material buried under ice 
First covered lagoons over 1,000 years ago
Biogas is produced in anaerobic digesters as well as other areas with organic waste and lack of oxygen such as landfills.

An old technology with new recognition of the waste management, nutrient cycling and renewable energy benefits.




Anaerobic Digesters in Wisconsin
Designs Vary Widely 
•

 

Size

•

 

Mixing

•

 

Temperature

•

 

Engineering and Customization to 

 Match Specific Feedstocks

Source:  Focus on Energy
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The diversity of biogas designs is consistent with the diversity of benefits of biogas in Wisconsin.  These include homegrown innovations from small businesses like the DVO digester and BioCNG systems described later, continuous development of existing designs by engineering and process firms such as Applied Tech and Cornerstone as well as Wisconsin’s academic community, and continuous improvements of existing biogas systems around the state such as the recent addition of a energy recovery system at one of Applied Tech’s older systems.  This diversity also reflects the diverse types of organic wastes in the state.

Great stuff, but to the public and the reason for this session, does the public know what it is?  A silo?  A water tower?  DVO’s digesters are buried.  In addition, biogas has not always used the most promising descriptions: upflow anaerobic sludge blanket, anyone?



Biogas Energy: Versatile
Heat 
•Use on‐farm/in‐plant
•Nearby facilities such as 

 greenhouses, industrial space 

 heating
Electricity 
•Competitive, scalable
•Baseload renewable power

Cogeneration (electricity + heat)
Vehicle Fuel 
•Compressed for fleet vehicle uses

Renewable Natural Gas

Presenter
Presentation Notes
Pete

3 main energy uses for biogas
Process and space heating for boilers
Electricity – burn the gas and run a generator to create electricity, provided all-day power, helps utilities meet their RPS requirements
Cogeneration (highly efficient use of both electricity and heat): Applied Technologies retrofitted the existing biogas system at City Brewery in La Crosse with a large cogen plant used by Gunderson Lutheran, turning previously flared biogas into valuable energy.
Vehicle Fuel (we will learn more about from Mark Torresani)
Renewable Natural gas (an application that John Vrieze was an early pioneer.  Current natural gas prices are very low- but innovative voluntary programs and demands for low carbon energy can lead to growth in this sector).
The versatility of biogas energy applications create many opportunities across Wisconsin and is adaptive to local needs (example: areas with propane, areas with CNG fleets, areas needing electricity, etc.
Biogas energy versatility, however, can make lead to UNDER-APPRECIATION.  Metrics: kilowatthours of electricity, Btus of heating fuel, gallons of gasoline equivalent, decatherms of renewable natural gas…..



Biogas Energy: Affordable, Scalable

Sources:  
•PSC Docket  6630‐CE‐305 Exhibit 13.3 (Generic Wind, Glacier Hills, Biomass Co‐Fire, 10/2010)
http://psc.wi.gov/apps35/ERF_view/viewdoc.aspx?docid=140444
•EIA Energy Outlook 2011 (New Natural Gas, New Coal, New Nuclear,

 

New Solar PV, 4/2011) 

 

http://www.eia.gov/forecasts/aeo/electricity_generation.cfm
Note: We/Domtar Biomass cost based comments by Commissioner Callisto on revised capital cost division of 5/2011 (original estimate from 

 

Exhibit 13.3 was 12.3).  Not all assumptions in the calculations

 

of levelized costs between the PSC and EIA are identical.  One MW of baseload 

 

power can meet the electrical needs of approximately 1,000 typical homes.

BIOGAS                                                          0.5 to 2 MW

Plant Output: 50 MW   100+ M W   162 MW     5‐50 MW   540 MW   1,300 MW  2,200 MW  150 MW

Presenter
Presentation Notes
Electricity from biogas is affordable and scalable.  Biogas electricity generation has been successfully developed at between 8 and 10 cents per kilowatthour.  This is the same or cheaper than large scale wind, new coal, new nuclear and new solar PV.  But, biogas has the additional benefits of being a BASELOAD, HOMEGROWN, RENEWABLE, resource coming in increments of 500 kW to 2 MW.

Biogas offers similar competitive energy prices to other sectors including process and space heat and vehicle fuel.  While natural gas prices are low in these sectors, biogas remains competitive because these applications require less capital expenses and less biogas cleanup.

http://psc.wi.gov/apps35/ERF_view/viewdoc.aspx?docid=140444


Wisconsin’s Biogas Advantages
Feedstocks

•

 

#1 Cheese State
•

 

Large dairy, food processing and 

 
forestry industries, #1 in paper output

Support Infrastructure
•

 

Top manufacturing state
•

 

Major hub of water research and 

 
industry

•

 

Many agricultural coops, aggregators

Energy Security
•

 

WI has no fossil fuels
•

 

Currently spends ~$18 Billion on 

 
energy imports 

Cheese and Meat Packing are Major 

 
Wisconsin Industries (and 

 
identities) and Excellent 

 
Applications for Biogas Energy 

 
Production
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Pete:  Biogas is a natural fit for Wisconsin.  Biogas systems provide economic and environmental benefits to Wisconsin characteristic industries like cheese, food processing and paper.  In addition, biogas systems also complement Wisconsin’s manufacturing base, which is one of the most diverse in the Midwest.   Many of our manufacturing sectors, such as stainless steel fabrication, evolved from the dairy industry and are perfectly suited to building biogas systems.  In addition to manufacturing, however, Wisconsin is a leader in the booming global market for water research and industry, with the Milwaukee Water Council and has one of the highest concentrations of water treatment engineering and equipment providers.  Finally, biogas is an affordable, homegrown energy resource for a state with no fossil fuels that imports most energy and finished petroleum. 



Anaerobic Digesters in Wisconsin

24 – Farms w/ Operating Digesters

–New Farms with Digesters 
Under Construction
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4 – Farms w/ Digesters Taken Offline

28

WI leads the U.S. in on‐
 farm digesters

WI is one of the top states 

 for: 
• food waste anaerobic 

 digesters, 
• wastewater treatment 

 biogas systems and 
• landfill gas to energy 

 projects

USEPA AgSTAR,
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Sara:  

Agricultural leadership in biogas while only scratching the surface.  In addition, Wisconsin has over 60 municipal and 28 food processing digester.



Feedstocks and Opportunities 
Agriculture
•

 

Manure 
•

 

Pork
•

 

Poultry
•

 

Cattle 

•

 

Crops and 
 Wastes 



 

Corn Silage, 


 

Hay Silage, 


 

Spoiled Feed, 

 etc.

Pictures to Illustrate Points
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Feedstocks and Opportunities

Food Processing
•

 

High strength waste 
 water produced by

−

 

Canning Facilities
−

 

Dairy Processors
−

 

Meat Packing and 
 Slaughtering Plants
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Feedstocks and Opportunities

Food Processing
•

 

High strength waste 
 water produced by

−

 

Canning Facilities
−

 

Dairy Processors
−

 

Meat Packing and 
 Slaughtering Plants
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Feedstocks and Opportunities
Wastewater Treatment Plants & Landfills
•

 

Many existing AD systems flare the gas
•

 

Newer energy technologies are being deployed at 
 smaller and older landfills

Emerging Markets
•

 

Grocery & Cafeteria Food Waste
•

 

Small Scale

Presenter
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Pete:

Landfills and wastewater plants have been using AD and producing biogas for a long time but are now deploying energy systems that we will hear about later. 

UW-Research is helping to develop the new frontiers of biogas, such as the dry fermentation digester at UW-Oshkosh, that takes a mix of agriculture, landscape and food waste from cafeterias and grocers and turns it into 370 kW of electricity (enough for over 300 homes) and continuous heat.  This system, the first in North America, was designed and built by BioFERM of Madison, WI, a subsidiary of Germany’s Viessman Group (with over 9,400 employees globally) that is also developing a small digester with help from the SEO.  The small digester, as well as another large manure digester, will be installed near Fon du Lac, while another food waste digester with an output of 2 MW is being developed by the Potawatomi for the Menomonee Valley.     



Biogas Drives Economic Growth in WI
Biogas Developers of All Sizes

Expanding Manufacturing in 
 Core Industries 

•

 

Steel vessels and piping

•

 

Gas engines and compressors

•

 

Electrical controls and fueling systems

Example manufacturers in the 

 
biogas supply chain

(see biogas business handout)
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Biogas is an emerging opportunity for Wisconsin to expand business in existing areas where we already lead, electrical controls, automation, steel vessels and piping, gas engines and compressors, and water treatment technologies.  From the largest manufacturers, such as GE Energy (Dresser Waukesha, 600+ employees building industry-leading gaseous fuel generators, including the APG1000, a 1MW high efficiency unit that can seamlessly adjust to varying fuel quality and offers opportunities to mix biogas and natural gas) to small family-run steel fabricators, biogas is a natural fit for Wisconsin’s manufacturing sector.  In addition to many manufacturers in the Milwaukee area, steel fabricators from Tomahawk, Tomah, Richland Center and the Fox Valley are producing products for the growing biogas market. 

In addition to manufacturing, biogas systems increase economic activity in the service industry, including  engineering, finance and legal professions.  Reference the biogas business snapshot included with the handouts.  Businesses from all over Wisconsin are representated in the biogas development and supply chain.



About this Symposium

Wisconsin is a national leader in the growing 
 biogas opportunity 

Examples of Biogas Energy Marketing 
Sources:  www.cravecheese.com

 

www.fortisbc.com
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WI is a national leader in biogas (most # of farm digesters, home of leading biogas machinery, solutions and engineering, and home of three founding members of the ABC). 
In part because of our diverse and abundant feedstock, in part because of our stellar research and scientific community, but I think a main reason why we are leaders in this expanding area is due to the ingenuity and entrepreneurial spirit of our business community and core industries.
We want you all to be aware of biogas and its benefits and potential to Wisconsin because it is ripe for major expansion.  Already biogas is beginning to capture the imagination of the public and develop a compelling storyline- Wisconsin’s Crave Brothers is marketing their cheese with the icon on the left and a large gas utility has found that the public responds favorably to the idea that little bacteria are working hard to make biogas.
So now we’ll pass this presentation over to a few of the businesses that are getting these projects going in our state. 
They will tell you what they are up to, why they have such a growing client base and where this technology is heading moving forward.
It is my pleasure to introduce Melissa Van Ornum of DVO Inc, out of Chilton, WI.  She will describe her family owned company and it’s projects and direction. 


http://www.cravecheese.com/
http://www.fortisbc.com/


Thank You
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