Nutrient CapturerPotentialrFollowing
AnaerobiciDigestion

FPPC Chesapeake Bay, March 24, 2011
Chris Voell, National Program Manager, AQSTAR



AgSTAR/IMiIssION

A Voluntary effort of the USEPA jointly
sponsored by USD&Asince 1993.

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

A These systems reduce methane and fossil fue
emissions, achieve other environmental
benefits, and generate energy.



J Methane

A Methane is the second most important GHG
behind CO2

I Methane emissions currently contribute 1/3 of all
anthropogenic (manmade) climate forcing

A Great source of energy
I Mitigate greenhouse gasses with potential for ROI

I Many opportunities to recover (livestock,
agriculture and waste sectors)



Why advance!digester systems?

A Assist US livestock producers with:

I Developing opportunities fanext-generationon the farm;

A Renewable energy generation, greenhouse gas reduction, value
added products, and nutrients

I Expanding opportunities faural economic development
anddiversified revenues

I Protecting andaconserving natural resourceasndreducing
greenhouse gasmissions; and

i Producingenewable energyand¥ 3 NJr&dyicss.

A Createa new multibillion dollar industry for
agriculturebased energy, nutrients, and vakaelded

products.



BASIC ANAEROBIC SYSTEM FLOW DIAGRAM
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Operating Manure Digesters

(April 2010)
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Almost 50% of existing
digesters are in four states:
WI, NY, PA, CA

Number of Operating Projects / Estimated Energy Production (MWh/yr equivalent)

Total Operating Projects: 151
Total Estimated Energy Production: 392,000 MWh/yr equivalent




Digester \Market Opportunity*

A Candidate Dairy/Hog Farms
I ~4,000,000 dairy cows on 2,600 farms
I ~48,000,000 hogs on 5,500 farms

A Energy Potential

I 13,000,000 MWh/yOR150 billion cubic feet
methane per year
AEnough electricity to power 870,000 households
AEnough methane to heat 3 million households

* Estimates just for dairy and hog manure. Does not includdigestion.
* Based on EPA AgSTAR Market Opportunities Report (2010)



Nutrient Management

A Digesters do not solve nutrient issuéswever, digester
wieaisSvyaq OF yX
I Produceenergyfrom methane to helgrive nutrient

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

I Reduce rainwater intrusion, thereby reducing wastewater volume

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

I Include liquid/solicseparation allowing for easier and more
economical transporof solids fraction (off farm is desired)

I Allow better application of nutrients

A Digestate can be pumped through irrigation systems (like center pivots),
reducing the need for trucking to fields

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

Aa 2 NB W@t R fiifrogeh (Stilb mustbe applied properly



ValueAdded Byproducts
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Horticulture — soil/peat replacement




Liquid/Solid Separation




CaoDigestionc Nutrients?

A Good for biogas generation and management, but
guestions must be answered regarding nutrient fate

A Other Organic Wastes Added to Digesters

Restaurant/Casino/Institution Kitchen Grease

I
I Cheese Whey and Milk
I Distillers Grain

I Activated Sewer Sludge
|
|
|
|
|
|

Cannery Waste (Vegetable and Fruit)

I Waste from a Ravioli Sauce Plant

I Silage Spoilage

I Chicken Processing Plant DAF

I Artificial Crab Meat and Fish Trimmings
I Etc.



Dane County, WI Centralized
Digester



The Upper Mendota Watershed
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41 of 117Farmers Responded to Survey
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Summary of Technical Alternatives

Alt. 1 ¢ Solids Separation

Alt. 2 ¢ Solids Sep. + Ferric
[Alt. 1 + Chem. P removal]

Alt. 3¢ An. Digestion + Solids Sep.

[AD + Alt. 2]

Alt. 4 ¢ Solids Sep. + Drying
[Alt. 2 + Drying]

Alt. 5 ¢ Incineration

P Reduction

45%

85%

85%

90%

100%

Issues

Low P removal

High O&M Cost

High O&M Cost

Very High O&M Cost

HighCost, No
Nutrients



Phosphoroudkeductions

Phosphorus Discharged to Land (Ibs/year)
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Nonmonetary Evaluations

Phosphorus Reduction «

Water Quality Impacts  *

Air Quality Impacts

Maintaining Green Space/Water Quantity
Maintaining Working Farmland/Culture
Nutrient Transportability — *
Greenhouse Gases and Potential Credits
Production of Renewable Energy
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 CountySustainability Leader
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VendorRFP

A Public RFP
A Ownership Decided
A Clear Horizons Selected

A Project Development BegagFall 2009
I Farmers
I Clear Horizons
I Dane County (State Money)
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Dane County Receives Six Proposals to Construct First-of-its-Kind
“Cow Power” Facility
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Dane County has received six bids to build the Dane County Cow-
Power Project — a renewable energy producing manure digester to help
Waunakee-area farmers better manage their waste and to help clean
area lakes and streams.

‘| am excited to see the magnificent response to build our Cow-Power Project that means green energy, green jobs and
cleaner lakes for our citizens to enjoy,” Dane County Executive Kathleen Falk said. "By focusing our efforts to reduce
algae-producing phosphorus, creating green electricity and safeguarding water quality, we are taking significant steps
toward ensuring the future of family dairies and lakes in Dane County."

It's estimated the new facility will produce nearly $1-million of “green electricity” every year, enough energy to power
around 1,000 homes in Dane County. Building the digester will create about 25 good-paying, green construction jobs
while additional positions will be created to operate it.

In order to make the project shovel-ready by this fall, Dane County has broken the bidding and design of the project into
two main parts. The first part addressed by the bids received recently invalves the major equipment and components of
the manure digester, the solid separation and phosphorus removal system, and the electric generation system. The
second part to be bid later this summer, involves the design and construction of the rest of the facility. including site
work, access roads, buildings, utilities, and pumps and piping to move manure to and from the farms.

Four of the bids received were from Wisconsin companies. The six proposals detail different ownership and operating
models for the county to consider. All of the proposals will be analyzed and several companies will be interviewed before
a selection is made.

In addition ta the $1-million Falk put into the 2009 county budget for construction, the State Building Commission has
approved Governor Doyle's request of $6.6 million in his capital budget to help fund two Dane County digester projects.
The county and state are also seeking federal stimulus funding in combination with private investment.

Falk noted there are 400 dairy farms in Dane County with about 50 000 dairy cows. The county’s dairy industry is valued
at $700-million and responsible for 4 000 jobs. Those cows produce an estimated two-billion pounds of manure each
year but using digester technology can remaove up to 85% of the algae-producing phosphorus.

» Picture of Cow Power Facility



Overview of the Project

A Located in the Town of Vienna

A Serves three primary farms: Ripp, Endres, Maier
A In total, the three farms have ~2800 cows

A Manure piped and trucked to facility

A Complete mix mesophilic digestion, followed by solids
separation with a centrifuge



Project Benefits

AaSSida 51yS [ 2dzyieé Qa
A 60%- 70% P removal

A 2MW electric production

A Emissions reduction

A Allows farms to better manage nutrients
I Reduced P
I Less trucking and smaller land base
I Longer spreading window




Governor Doyle included $6.6 millioninthe 200 & G 0S o0dzRIASG a2 (o2 Y
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the state. To date, private dollars from Clear Horizons has funded the $12 million total project cost. (
the project is fully operational, half of the state funding ($3.3 million) will be used to pay for the
phosphorus removatquipmentwhile the other half will go for a second digester. No county dollars we
used.



