Clean Energy Resources Teams

Clean Energy Technologies &
Opportunities — We Need You!

Collage of Sustainability Symposium presentation

CONNECT ACT

www.CleanEnergyResourceTeams.org




Our Mission

Connecting you and your
community with the resources
you need to identify and
implement community-scale
energy efficiency and
renewable energy projects




What We’re All About
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Bringing people together to create change:

e Conservation, efficiency and renewable
energy are something most folks can
agree upon

e Everyone can take some action NOW

e [ndividual actions can scale up —to
businesses, communities and beyond

www.CleanEnergyResourceTeams.org
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What do we do?

Host meetings, workshops, networking sessions

Write case studies, project planning guides and
people profiles

Connect people to technical resources and
assistance

Provide seed grant funding & connections to
funding opportunities

Help organizing your community
www.cleanenergyresourceteams.org

Spur other statewide programs

www.CleanEnergyResourceTeams.org


http://www.cleanenergyresourceteams.org/�

How We Work: Our Teams

Steering Committees: one per region;
governing body for regional team.

Regional Teams: anyone can join,

anytime they want.

e Team members have broad range
of backgrounds, interests, skills

e Regions have unique interests
based on the energy potential CENTRAL
in the region.

e All conduct education and outreach

around energy efficiency, renewable |

energy, and how people can make a 'i s

difference in their own communities. SOUTHWEST

" NORTHWEST

WEST CENTRAL
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Renewable Energy

e Derived from natural
resources that are
continually replenished
by the earth’s systems

e Most come either

directly or indirectly
from the sun

e Geothermal energy taps
the earth’s internal heat

www.CleanEnergyResourceTeams.org



Renewables

e Wind e Biomass
— Biogas
e Solar — Biofuels
— Photovoltaic — Cogeneration
(electricity)
— Solar Thermal e Geothermal
(heat)

www.CleanEnergyResourceTeams.org



.&P: But Remember: Efficiency First!

{_.ﬂ -]

e Efficiency improvements
MUST be the first step in any
renewable energy project.

e Estimated S1 : S3 savings ratio

e Get an energy audit from your
utility’s Conservation Improvement
Program (CIP) if possible

e Then actually do stuff!



Why Renewable Energy?

— Benefits local
communities

— Economic
development
opportunities

— Local ownership

— Environmental
benefits

— System reliability
— Resource diversity

-*.mfm;.-: in
www.CleanEnergyResourceTeams.org



Minnesota Energy Policy 2007

e Renewable Energy Standard of 25% by 2025
— 7% by 2010; 12% by 2012; 17% by 2016
— 30% by 2020 for Xcel

e Next Generation Energy Act
— Reduce greenhouse gas emissions 80% by 2050
— Aggressive energy savings goal—1.5% of revenues
— Community-Based Energy Development Tariff
— Economy-wide climate change action plan
— Required reductions in CO2 from power sector

www.CleanEnergyResourceTeams.org



Wind Energy

Minnesota's Wind Resource by
Wind Speed at 80 Meters

Minnesota has
tremendous wind

potential.
:
You will need site mEe: e o
- -  EEEERITET]
o o ° ° ey B sr-ooize-13
specific monitoring g =
to determine the RN =
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best location. A, T
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www.CleanEnergyResourceTeams.org



e Often termed “Utility-scale”
electrical production

e Greater than 100 kW -
current generation is 2 MW
per turbine

e Average cost $2,000,000
per megawatt

www.CleanEnergyResourceTeams.org



Did you know...

...In the United States during 2007, only 1% of large
scale wind projects were locally owned.

In Minnesota, 27% of large scale wind projects
were locally owned!

www.CleanEnergyResourceTeams.org



90%

72%
54%
PERCENT B Minnesota
LOCALLY-OWNED 36% B United States
18%
0% 1%

Ethanol Wind

* Wind: owner’s net income
%* 20-year land lease: $100,000
% 20-year ownership: $1.2 million
% Ethanol: owner’s benefits
% 30-40 cents/bushel dividend = $10,000 per year

Source: www.ncai.org/ncai/advocacy/nr/.../jerry_farrel_ilsr_jf _ownershipNCAI.ppt




Focus on: Wind Ownership Models

e Arne Kildegard of UM Morris examined the
comparative costs and benefits between
community-owned wind projects and
corporate wind projects.

» Results indicated a 3 times greater
economic benefit from local ownership.

www.CleanEnergyResourceTeams.org



Small Wind

Small wind = <100 kW

Residential, farm or
small business application

e |t costs roughly $3,000-55,000
for every kilowatt hour of
generating capacity

e Roughly 15-year payback
for well-sited systems

e Net metering available for systems <40 kw

www.CleanEnergyResourceTeams.org



Jt:;:%‘gﬂ . o .
.&: Focus on: Kandiyohi County Guide

¥ SMALL WIND ENERGY GUIDE:
v Kandiyohi County, Minnesotla

In 2005 CERTSs also worked with partners to create
the Model Wind Ordinance

www.CleanEnergyResourceTeams.org



e Photovoltaic systems (PV) produce electricity from sunlight

e Benefits? PV system output (sunny summer days) correlates
with periods of peak electric demand

e Hurdles? Cost (29 cents residential 19 cents/kWh commercial
after federal incentives)...But costs are dropping!

e Return on Investment is determined by net metering prices and
incentives available

www.CleanEnergyResourceTeams.org



The Environmental
Learning Center recently
installed a two panel solar
PV system on their
property (in part with
funding from the West
Central CERT)

wWWwWw.prairiewoodselc.org

www.CleanEnergyResourceTeams.org


http://www.prairiewoodselc.org/�

e Solar thermal — using
the sun’s energy to heat
water or air.

e Passive solar design
Integrates a
combinations of
building features to
reduce the need for
heating, cooling, and
daytime lighting.

www.CleanEnergyResourceTeams.org



Solar Manufacturer — Alexandria

e Manufactures solar thermal collectors, domestic
hot water heaters, and space heating systemes.

® o solarskies™
. engaging the sun

e Two 4’x8’ collectors can produce 50% to 70% of

the annual hot water needed for a family of four
in MN.

e Return on Investment differs for what kind of
water heating system you currently use

www.CleanEnergyResourceTeams.org



CONNECT

Solar in Central MN... wow! ' o

Rural Renewable Energy Alliance

JEMERGY 1S A
SERVICE BROUGHT

TO YO BY:

. Entrepreneurship abounds: RREAL, SolarSkies, Hunt
L Utilities Group, West Central Telephone, Silent Power

WestCentra

www.CleanEnergyResourceTeams.org
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* Focus On: Clean Energy Project Builder

)
e
‘EP'

A new online directory to find
companies that can help you
plan, implement and manage
solar and wind energy
projects.

CLEAN ENERGY
PROJECT BUILDER

theCleanEnergyBuilder.com




Biomass

e Biomass is any organic material not derived
from fossil fuels that can be converted to a fuel
useful for generating electricity.

e Dedicated crops: woody hybrid poplars,
switchgrass, etc.

e \Waste products: wood residues, agricultural
residues, animal waste Co-firing biomass with

coal

e Gasifica ion — community digesters
/w\ \ \\ /\\

AN

!'l R} \\\ /\§/ /1 \\\ \§ /'H,’j’ \
WWW. CIeanEnergyResourceTeams org
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In Brooten, MN (Stearns County) a
couple has installed a methane
digester on their 160 cow dairy
farm to turn manure into electricity.

The digester will produce 400 to
460 kWh of electricity per day. 95
kWh will be used per day to
operate the system

www.CleanEnergyResourceTeams.org



Biofuels

e Generally refers to ethanol and
biodiesel that are primarily used
in transportation, but can be
burned to produce electricity

e Ethanol is generally derived from
corn

— E85 is a blend of 85% ethanol and
15% gasoline

e Biodiesel is generally from
soybean oil

www.CleanEnergyResourceTeams.org



Geothermal

This technology uses
the earth’s constant
temperature below
the surface to heat or
cool a home and to
provide hot water.

e Atypical 2400 square foot house will need a five ton system;

e Installation cost of the conventional system =$ 6,500 (LP gas furnace)

e installation cost of the Geothermal system = 521,000

e Reduction of operating cost per year = $1,800

e Payback (21,000-6,500)/ 1,800 = 8.1 year or 12% Return on Investment

www.CleanEnergyResourceTeams.org
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?,5 Focus on: ECONAR Heat Pumps

e Located in Appleton and Elk River, MN

e Manufacture ground-source heat pumps
designed for MN’s cold weather climate.

e ECONAR Geothermal Heat Pumps may qualify
for a Federal Energy Tax Credit of up to $S300.

www.CleanEnergyResourceTeams.org
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< Renewable Energy Resources

e www.eere.energy.gov — Office of Energy
Efficiency and Renewable Energy (DOE)

e www.nrel.gov — National Renewable Energy
Laboratory

www.CleanEnergyResourceTeams.org


http://www.eere.energy.gov/�
http://www.nrel.gov/�

Renewable Energy Resources

e www.cleanenergyresourceteams.org — CERTs

e www.commerce.state.mn.us — Minnesota
Division of Energy Resources

e www.mnrenewables.org - Minnesota
Renewable Energy Society (MRES)

e www.windustry.org — Windustry

e http://www.dsireusa.org/ Database for State
Incentives for Renewables & Efficiency

www.CleanEnergyResourceTeams.org
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Carbon Sequestration

e Carbon sequestration can be defined as the
capture and secure storage of carbon that
would otherwise be emitted to or remain in
the atmosphere.

e Growing plants sequester carbon from the
atmosphere and release it when they
decompose unless converted

www.CleanEnergyResourceTeams.org



e Terrestrial Carbon
Sequestration

— Trees

e 3 gaqiﬁ;":;sut;ﬁ]nn power siafion CO, capture and separation
Fl e, 3 o i

e

— Perennial Grasses
— Conservation Tillage

— Methane Capture
(Digesters)

e Geologic Carbon Storage
— Secure capture and storage

www.CleanEnergyResourceTeams.org



Trees
— Afforestation, Reforestation or Agroforestry
— Species and age dependent
— 5.5 mT/acre

Perennial Grasses
— Deep root systems
— Mix of species
— 1.6 mT/acre

Conservation Tillage
— Low-Till / No-Till
— .3-1 mT/Acre
— Controversial

Methane Digester
— 18.25 mT of CO2 per ton of methane per year

www.CleanEnergyResourceTeams.org




What are Carbon Credits?

Carbon credits encompass two ideas:

— Prevention/reduction of carbon emissions
produced by human activities from reaching the
atmosphere by capturing and diverting them to

secure storage.

— Removal of carbon from the atmosphere by

various means and securely storing it.

www.CleanEnergyResourceTeams.org



Credits

e For carbon sequestered and stored for a
defined period of time (15-100 years)

e Forestry credits — net sequestration

Carbon sequestered (tree growth, soil storage)
- Carbon emitted (mortality, harvest, etc.)

= Net carbon sequestration above base “business as
usual” case (basis for payment)

e Payments based on no. of tons of CO2
equivalent per year

www.CleanEnergyResourceTeams.org



In Conclusion...

e Energy Efficiency first

e Research the renewable energy system
best for you

e Celebrate (and support) the clean energy
entrepreneurs in Central Minnesota

e Please join us

www.CleanEnergyResourceTeams.org



Closing Updates from CERTSs

e Seed Grants
e GreenStep Cities

e Find local locations for Holiday Light
Recycling

e Connect with CERTs!

www.CleanEnergyResourceTeams.org



CONNECT

' |
Seed Grants Available Now! o

CERT Seed Grant Funding

e |n four funding rounds
(2006-2010): over 100
projects!

e Range from community
energy efficiency projects
to an on-farm oil press to
solar on schools
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www.CleanEnergyResourceTeams.org



GreenStep Cities

Taking action with proven
best practices

GreenStep Cities is an action-oriented
voluntary program offering a cost-
effective, simple pathway to
implementation of sustainable
development best practices that focus
on greenhouse gas reduction

www.MnGreenStep.org


http://www.mngreensteps.org/�

Nhat makes GreenStep different?

e Focused on Minnesota e Gives credit for actions
you’ve already taken
and helps you identify
new actions

e Geared toward smaller
cities
e Best practices .

developed by experts
in their fields from MN

|dentified real resource
people who can help
you with each best

e Action oriented practice.
e Allows flexibility with * Online case studies to
each Best Practice give you examples of

how it’s worked.

www.MnGreenStep.org



For a healthy, resilient

community: o Walkable, bikeable

e Cheaper-to-operate communities and healthier
& green buildings citizens & businesses

e Lower costs to e Transportation options
government, business, that connect jobs &
educational housing

institutions & citizens ,
e Local food production

e Ecological infrastructure,
low-impact development * Local renewable energy
production

e Cleaner water, air _
& viable habitat * More local, green jobs

www.MnGreenStep.org
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In past two years:
280,000 lbs of lights
Saved 2.7 million kwh

Saved $200,000



Connect with CERTs!

e Like CERTs on Facebook to stay in the loop
http://facebook.com/cleanenergyresourceteams

e Follow CERTs on Twitter to get timely updates
http://twitter.com/mncerts

e Sign up for CERTs email updates
http://updates.mncerts.org

www.CleanEnergyResourceTeams.org
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For More Information

Joel Haskard
CERTs Co-Director

U of M RSDP
and Extension

haska004@umn.edu
612-625-8759
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