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Dairyland Power Cooperative

A Headquartered in La Crosse

A Provides the wholesale electrical requirements for:
A 25 electric distribution cooperatives
A 16 municipal utilities

A Service territory includes:
A 62 counties

A Four states
Wisconsin, Minnesota, lowa, Illinois
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Dairyland Power Cooperative

Current resources:
A 1,368 megawatt capacity

A 3,176 miles of
transmission lines

A 285 substations

A 44,500 square miles
A 600 employees

A 600,000 people

A 600,000 dairy cows
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A 2,000,000 pigs DAIRYLAND POWER
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Generating Resources

5 coal plants

3 wind projects

1 biomass plant

1 hydro plant

3 landfill gas projects
9 manure digesters

2 combustion turbines
Municipal Diesel
Generation

>300 Small renewables
behind the meter

Biomass Manure




DPC Renewable Mandates

Wisconsin Renewable Portfolio Standard
~6% by 2010 T 4.44% for Dairyland

~10% by 20157 8.44% for Dairyland

RPS in 20017 2% renewable in 2011 as

WI changed in 2007 to current standard Renewable Portfolio

Standards can change
Minnesota Renewable Portfolio Standard quickly as the legislature
12% by 2012 and political leadership
17% by 2016 changes

20% by 2020

25% by 2025

Renewable Energy Objective 20051 1% per year MN
Changed to the RPS in 2007

2013 proposed a 40% by 2025

lowa - Electric utilities must offer alternative energy and allow customers to
participate voluntarily. &

DAIRYLAND POWER

lllinois - No current requirement for cooperatives. COOPERATIVE



Contract

Facility Technology MW Cap |Entity/Owner
Argyle Hydroelectric Hydroelectric 0.06 Municipals
Bach Digester, LLC Digester 0.6 OPC
Buffalo Wind WWind 1.5 OFC
Bush Brothers Digester 0.633 OPC
Cashton 50 KW Wind Wind 0.05 Municipals
Cashton Greens Wind 5 Municipals
Central Landfill Gas 5 DPC
Chandler Wind Wind 0.6 OPC
Five Star Digester 0.774 DPC
Flambeau Hydroelectric 22 OPC
Galtere Wind Wind 0.18 DPC
Gundersen Wind Wind 5 OPC
Johnson Wind Wind 0.068 DPC
Lanesboro Hydroelectric Hydroelectric 0.25 Municipals
Link Energy Digester 0.6 DPC
MchMeilus - Adams Wind 18 OPC
Merrilan HydroElectric Hydroelectric 0.3 Municipals
Morm-E-Lane Digester 0.6 OPC
Morswiss Digester 0.848 DPC
Osage Wind Wind 15 Municipals
Peters Farm Digester 0.045 DPC
Prairie Star VWind Wind 5 OPC
Rugby Wind Wind 30 Municipals
Seven Mile Landfill Gas 4134 OPC
Stoneman Biomass 40 OFC
Timberline Landfill Gas 5 OPC
Tjaden Wind Wind 045 OFC
USFWS Solar Solar 0.048 OFC
Wild Rose Digester 0.775 DPC
Winnebago Wind Wind 20 OPC

Renewable
Energy
Resources
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2013 Renewable Portfolio

. 22 MW Hydro

. 15 MW Landfill Gas

. 5.3 MW Anaerobic Digesters

. 42.5 MW Wind

. 40 MW Biomass

. 502 kW Solar (in progress)

. Many Projects Behind the Meter

, Total Production of 600,000 MWhs ——_
DAIRYLAND POWER
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Diversified Renewable Energy Portfolio

Renewable Portfolio Composition
based on Nameplate Capacity

Manure Digesters
3%

Renewable Energy Composition
based on 2012 Energy Generation

Solar
<1%

Hydroelectric Manure Digesters
7% 2%
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Distributed Generation at DPC

Number of Installations
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Cumulative Distributed Generation Installations -

Dairyland Power Cooperative

¥ Photovoltaic

= Wind

2007 2010 2011

2012

DG Facts
1,552 kW of distributed solar
projects

1,776 KW of wind projects

2,011,407 kWh of renewable
energy in 2012 alone. This does
not count the energy generated by
the retail members for use on their
own site.

Currently not tracked for RPS
requirements
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Renewable Generation and Requirements (MWhs)

Projected Renewable Generation and Existing Renewable Requirements

Dairyland Power Cooperative
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1 cow
produces
~6-7 gallons of

1 cow
produces
~15 gallons of
manure a day

e —
DAIRYLAND POWER

COOPERATIVE



Initial Business Model

DPC digester program started with 1000+ head herds to
achieve economies of scale

Complete mix thermophylic digester with substrates to
Improve efficiency and gas output to maximize energy
production

Farmer bought digester had gas sale contract with DPC

DPC owned engine-generator, gas clean-up and
Interconnection

Third party contractor provided O&M for digester and
engine and procured substrates

Achieved biogas flow of 210 CFM (.75-.8 MW) with 1

part FOG and 9 parts manure ——
DAIRYLAND POWER
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Initial Business Model

. Contractor had no nskin I n the ga

Maximized substrate use to increase gas production with no
guality considerations. Siloxane contamination fouled three
engines and a boiler (cost DPC $1 million).

Gas clean-up was H2S only, increased substrate over topped
H2S system

Gas clean-up needed to remove condensable components too,
not just H2S

Contractor became communications bottle neck between farmer and
DPC

DPC now uses PPA with farm if all energy is sold to DPC

| f farm uses energy, selling exce
costo for excess energy

5

5
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Manure Digesters on DPC System

Five Star Dairy Digester - Co-Own
. 775 kW, Elk Mound, WI - Online June 2005
Wild Rose Dairy Digester - Co-Own
. 775 kW, La Farge, WI - Online September 2005
NorSwiss Dairy Digester - Co-Own
. 825 kW, Barron, WI - Online March 2006
Norm-E-lane Digester PPA
. 600 kW, Chili, WI - Online October 2008
Bach Farms Digester PPA
. 600 kW, Dorchester, WI - Online January 2010
Central Sands Digester - avoided cost PPA
400 kW, Nekoosa, WI - Online 2007
Peter 6sPPRar m
. 45 kW, Chaseberg, WI - Online May 2012
Bush Brothers - PPA
. 633 kW, Augusta, WI - Online 2012
Link Energy - PPA (pigs and cows)
600 kW, Riceville, IA - Online 2012 /@
DAIRYLAND POWER
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Digester Benefits

. Nearly complete odor reduction.

. Reduced trucking to spread manure.

. Weed seed kill reduces herbicide needs.
|deal for organic farms

. Mineralized nutrients (NPK) for natural
fertilizer. Quicker plant uptake

. Clean, comfortable, economical cow bedding.

. Destruction of methane before entering
atmosphere.

Baseload generation. It can work 24/7.
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Value Added Aspects

Bedding worth $110 per cow-yr.
. Usually there is excess that can be sold

Enhanced nutrient value $200 per cow-yr.
. Reduces ground and surface water impacts

. Combined Power and Heat
. Electricity value $70 per cow-yr.
. Heat value (displace propane) $100 per cow-yr.

Weed seed kill value $35-$55 per acre-yr.

Odor kil |l for pigs and ¢
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Auxiliary
Boiler
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Gas Clean-up

Engine / Genset

Flve Star Dairy, Elk Mound WI DAIRYLAND POWER

COOPERATIVE



Solid Separation Facility
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Manure flows from the dairy barn to digester tank.

After digestion, manure is pumped to the solid separation —

facility where the solids are removed and used for bedding.
The liquid manure is returned to the manure pit. DALRWRERVYER




¢ Solid Separation

= L. With a screw press, the larger
solids that did not break down
In the digester can be
separated from the liquid
portion of the manure slurry.




/"Q;/
Digested manure from the solids separator ready to be used as bedding.



