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AgSTAR Mission 

ÅVoluntary effort of the USEPA jointly 
sponsored by USDA ς since 1993. 

ÅThe program encourages the use of methane 
capture and use (manure digester systems) at 
US livestock farms. 

ÅThese systems reduce methane and fossil fuel 
emissions, achieve other environmental 
benefits, and generate energy.  



Methane 

ÅMethane is the second most important GHG 
behind CO2 

ïMethane emissions currently contribute 1/3 of all 
anthropogenic (man-made) climate forcing 

ÅGreat source of energy 

ïMitigate greenhouse gasses with potential for ROI 

ïMany opportunities to recover (livestock, 
agriculture and waste sectors) 



Why advance digester systems? 

ÅAssist US livestock producers with: 
ïDeveloping opportunities for next-generation on the farm; 
ÅRenewable energy generation, greenhouse gas reduction, value-

added products, and nutrients 

ïExpanding opportunities for rural economic development 
and diversified revenues 

ïProtecting and conserving natural resources and reducing 
greenhouse gas emissions; and 

ïProducing renewable energy and ΨƎǊŜŜƴΩ products. 

ÅCreate a new multi-billion dollar industry for 
agriculture-based energy, nutrients, and value-added 
products. 
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Almost 50% of existing 
digesters are in four states: 

WI, NY, PA, CA 



Digester Market Opportunity* 

ÅCandidate Dairy/Hog Farms 

ï~4,000,000 dairy cows on 2,600 farms 

ï~48,000,000 hogs on 5,500 farms 

ÅEnergy Potential 

ï13,000,000 MWh/yr OR 150 billion cubic feet 
methane per year 

ÅEnough electricity to power 870,000 households 

ÅEnough methane to heat 3 million households 
 

* Estimates just for dairy and hog manure. Does not include co-digestion. 

* Based on EPA AgSTAR Market Opportunities Report (2010) 



Nutrient Management 
ÅDigesters do not solve nutrient issues, however, digester 
ΨǎȅǎǘŜƳǎΩ ŎŀƴΧ 
ïProduce energy from methane to help drive nutrient 

treatment/removal systems (electricity, heat for drying and 
composting, fuel, mechanical) 

ïReduce rainwater intrusion, thereby reducing wastewater volume 

ïProvide more homogenous feedstock and reduced volumes for 
post-digestion treatment technologies 

ïInclude liquid/solid separation, allowing for easier and more 
economical transport of solids fraction (off farm is desired) 

ïAllow better application of nutrients 
ÅDigestate can be pumped through irrigation systems (like center pivots), 

reducing the need for trucking to fields 

ÅIncreased flexibility in manure storage and application timing (especially 
important in colder climates) 

ÅaƻǊŜ ΨǇƭŀƴǘ-ŀǾŀƛƭŀōƭŜΩ nitrogen (still must be applied properly) 



Value-Added Byproducts 

 



Liquid/Solid Separation 



Co-Digestion ς Nutrients? 

ÅGood for biogas generation and management, but 
questions must be answered regarding nutrient fate 
ÅOther Organic Wastes Added to Digesters 
ïRestaurant/Casino/Institution Kitchen Grease 
ïCheese Whey and Milk 
ïDistillers Grain 
ïActivated Sewer Sludge 
ïCannery Waste (Vegetable and Fruit) 
ïWaste from a Ravioli Sauce Plant 
ïSilage Spoilage 
ïChicken Processing Plant DAF 
ïArtificial Crab Meat and Fish Trimmings 
ïEtc. 



Dane County, WI Centralized 
Digester 



High P 
Soils 

Low P 
Soils 

Upper 
Mendota 

Watershed 

The Upper Mendota Watershed 



Water Quality 
Protection 

Economic 
Feasibility 

Agricultural 
Viability &  

Sustainability 

Viable 
Alternatives 
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41 of 117 Farmers Responded to Survey 

Waunakee Cluster 
ω3 farms 
ωClose proximity 
ω3,145 A.U. 
ωPump manure 

Task 2 - Cluster Selection 



Summary of Technical Alternatives 

               
         P Reduction      Issues    
 
Alt. 1 ς Solids Separation      45%   Low P removal 
 

Alt. 2 ς Solids Sep. + Ferric     85%   High O&M Cost 

[Alt. 1 + Chem. P removal] 
 
Alt. 3 ς An. Digestion + Solids Sep.  85%   High O&M Cost 

[AD + Alt. 2] 
 
Alt. 4 ς Solids Sep. + Drying    90%   Very High O&M Cost 

[Alt. 2 + Drying] 
 
Alt. 5 ς Incineration     100%   High Cost, No   
           Nutrients 



Phosphorous Reductions 
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1. Phosphorus Reduction 
2. Water Quality Impacts 
3. Air Quality Impacts 
4. Maintaining Green Space/Water Quantity 
5. Maintaining Working Farmland/Culture 
6. Nutrient Transportability 
7. Greenhouse Gases and Potential Credits 
8. Production of Renewable Energy 
9. Aesthetics/Nuisances 
10. Safety Issues - Farm/Commuter Traffic 
11. Impact on Roads/Truck Traffic 
12. Animal Disease Control 
13. Status of Technology; Reliability 
14. Ease of Operation 
15. Expandability 
16. Ability to Treat Other Feedstocks 
17. Regulatory and Permitting Issues 
18. Image of Dane County -Sustainability Leader 

Nonmonetary Evaluations 

*  
*  

*  



Vendor RFP 

ÅPublic RFP 

ÅOwnership Decided 

ÅClear Horizons Selected 

ÅProject Development Began ς Fall 2009 

ïFarmers 

ïClear Horizons 

ïDane County (State Money) 





Overview of the Project 
 

ÅLocated in the Town of Vienna 
 

ÅServes three primary farms:  Ripp, Endres, Maier 
 

ÅIn total, the three farms have ~2800 cows 
 

ÅManure piped and trucked to facility 
 

ÅComplete mix mesophilic digestion, followed by solids 
separation with a centrifuge 



Project Benefits 

ÅaŜŜǘǎ 5ŀƴŜ /ƻǳƴǘȅΩǎ о ƻōƧŜŎǘƛǾŜǎ 

Å60% - 70% P removal 

Å2MW electric production 

ÅEmissions reduction 

ÅAllows farms to better manage nutrients 
ïReduced P 

ïLess trucking and smaller land base 

ïLonger spreading window 

 



Governor Doyle included $6.6 million in the 2009-мм ǎǘŀǘŜ ōǳŘƎŜǘ ǎƻ ǘǿƻ ƴŜǿ 5ŀƴŜ /ƻǳƴǘȅ ά/ƻǿ 
tƻǿŜǊέ ŦŀŎƛƭƛǘƛŜǎ ǿƻǳƭŘ ƘŀǾŜ ŀŘŘƛǘƛƻƴŀƭ ǇƘƻǎǇƘƻǊǳǎ ǊŜƳƻǾŀƭ ǘŜŎƘƴƻƭƻƎȅ ƴƻǘ ǳǎŜŘ ƛƴ ƻǘƘŜǊ ŘƛƎŜǎǘŜǊǎ ƛƴ 
the state. To date, private dollars from Clear Horizons has funded the $12 million total project cost. Once 
the project is fully operational, half of the state funding ($3.3 million) will be used to pay for the 
phosphorus removal equipment while the other half will go for a second digester. No county dollars were 
used. 


