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Major project funding provided by:
+U.S. Department of Energy via U.S. Senator Patrick Leahy

+Green Mountain Coffee Roasters
+Vermont Clean Energy Development Fund
+Vermont Community Foundation




Project Team ATLAS

Q’ Vermont Sustainable Jobs Fund

Accelerating the Development of Vermont’s Green Economy

KA
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Scott Sawyer PhD - Prj. Manager
Ellen Kahler — Exec. Director

Mike Brouillette — Snr. GIS Prj. Manager

Pete McAlenney - Snr. GIS Developer
Mark Haberle — Snr. Prj. Manager

Raeanne Wright — Web Designer



Technical Contributors ATLAS
Primary:
USDA NRCS; Green Mountain Power/ESRI and Renewable Energy Vermont

Academic : Bill Hegman - Middlebury College; Dr. Heather Darby - University of VT Extension; Dr. John
Kidder - VT Technical College; Dr. Sid Bosworth - University of VT; University of VT Spatial Analysis
Lab.

Federal: Carolyn Alves & Reed Simms - USDA Natural Resources Conservation Service; National
Renewable Energy Laboratory.

Non-Profit - Adam Sherman & Sarah Galbraith - Biomass Energy Resource Center; Andy Perchlik & Anne
Margolis - VT Clean Energy Development Fund; Bethany Deyo - Efficiency VT; Brian Shupe, Johanna
Miller & Jamey Fidel - VT Natural Resources Council; Carole Hakstian - Efficiency VT, Central VT Public
Service; Jeremy McMullen, -VT Emergency 9-1-1 Board; Netaka White — VSJF: Scott Merriam -
Renewable Energy VT.

Private - Barbara Patterson, Katie Budreski & David Healy - Stone Environmental, Inc.; Carl Nylen,
Mansour Raad & Lisa Andrews — ESRI; David Blittersdorf - NRG Systems and All Earth Renewables;
Greg Strong - Springhill Solutions; James Ashley - Green Mountain Geothermal; John Hanning, Josh
Castonguay - Green Mountain Power; Nils Behn, Dave Anderson & John Budreski - Alteris
Renewables; Stan Ward; VT Electric Coop - Washington Electric Coop

State - Dan Scruton - VT Agency of Agriculture, Farms and Markets; Brian Fitzgerald, Lawrence Becker,
Peter Telep , Rob Achilles , Ryan Knox - VT Agency of Natural Resources; Vermont Department of
Forests, Parks, and Recreation; Vermont Department of Public Service (Clean Energy Development
Fund); Vermont Geological Survey and Vermont's 25 by '25 Initiative



Project Overview Corameis, o

The Client: Q; Vermont Sustainable Jobs Fund

VSJF is a 501(c)(3) nonprofit in Montpelier, Vermont. VSJF's mission is to
‘accelerate the development of Vermont’s green economy!

VSJF provides early stage grant funding and technical assistance to
entrepreneurs, businesses, farmers, networks and others interested in
developing sustainably produced goods and services.

The Problem: Fossil fuel dependency, peak oil, climate change, and
ripples in the global economy pose unprecedented risks to Vermont.

The key to accomplishing our mission is transitioning away from fossil
fuels & non-renewable energy as quickly as possible, & re-localizing

production- food production, energy production, etc.

Hence...



Why Renewables in VT?: Peak Qil, Crevys
Climate Change & Sustainable Development

The Need: approx. 90% of Vermont'stotal e\ rve ToTAL ENERGY CONSUMPTION
energy consumption currently generated

from non-renewable energy sources...a risky 1960-2007 (TRILLION BTUS)

position in an environment of peaking worlc
oil production, global financial instability,
climate change, and other factors.

— VT Yankee Contract (exp. 2012)

— Hydro Quebec (exp. 2010 — Renewed)

The Opportunity: = g S
To create a tool for identifying, analyzing, - b
and visualizing existing and promising "
locations for renewable energy projects that | . ——e——— T M
supports current related efforts such as P PSP LSIPITLLLSELN IS

town energy committees now in over 90
towns and cities.



Driving Forces Behind The Tool ATLAS

To:

*  “Promote re-localization of energy production by showing potential RE
* Foster transition away from non-renewable energy
* Retain energy dollars within the state (The money multiplier)

* Improve energy literacy by showing Vermonters how energy flows through their
communities

* Provide a clearinghouse of useful renewable energy information, including technical
assistance providers and financing options;

e Assist other statewide efforts of expanding renewable energy production and energy
efficiency (e.g., the Vermont Clean Energy Development Fund and Efficiency Vermont)”

?|bid.



Covers These Renewables... €

Biomass: Cropland (Ag land Suitability classes: Oilseeds & Grass Biodiesel); Woody (Woody
Biomass)

Efficiency: Sites reported by Efficiency Vermont

Geothermal: Wells (Cat. 1 - High Yield wells & Deep, low-mid yield wells); Soils (Cat. 2 -
Soil Hrzntl Loops); (Cat. 3 - Pond/Lake Horizontal Loops)

Hydro: Commercial Hydro Electric dams (Existing Micro, Community & Commercial);
DamPotential (Potential Micro, Community & Commercial)

Solar: FixedPV (E 9-1-1 points (~¥302k); SurfacePV (Surface Area ground mount solar)

Wind: Residential (30m “hub height” data); Community Scale (50m data); Commercial Scale
(70m data).

Existing Sites: Algae (Algae based Biodiesel); Biodiesel; Digesters (Methane Digestors);
Efficiency (Energy savings, efficiency projects; Geothermal; Industry (Consultants, Installers);
Landfill (Landfill methane sites); Solar; Wind; Woody (Wdy bio electric or thermal); WVO

( Waste Vegetable Qil based Biodiesel)




GENE\X/ABLE
..Enable Town Level Focus ~ €""“%us

lllustration of Atlas Concept

Data Layers  =——p  Composite Image for each Area

Cover Date

« VAOT Rood Line

« Existing Sives

« 911 Buiiding Point
Features

« Rare, Threatened and
Endongered Species

« Deer Wintering Areas
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Benefits

Citizens
e C(Clearinghouse of information: Existing and potential sites;
e Ready access for “kicking the tires” & self education
e Resource for “green activists” (neighbors, volunteer groups, committees etc.)

Business

* Clearinghouse of businesses, by industry, for prospective clients
* Better educated clients = shorter prospecting times;
* Free tool for business development

* Integrate w/internal work flows

* Provide maps/links to prospective clients

Government

* Support Sustainable Economic Development not typically addressed by traditional economic

development entities



Whole Cost Accounting of Energy:
Example - MRV Current Energy Use

EIectricity Consumption (Commercial, Industrial & Residential - 2008) Total 57,911 MWh

*  Fayston: 5,660 Mwh/yr
e Waitsfield: 16,038 Mwh/yr
e Warren: 36,213 Mwh/yr

Transportation Fuels

*  Fayston: 1,245 (Population) * 625g = 778,125 gallons
*  Waitsfield: 1,678 (Population) * 625g = 1,048,750 gallons
*  Warren: 1,731 (Population) * 625g = 1,081,875 gallons

Heating Fuels Consumption (w be developed)

. Fayston:
. Waitsfield:
. Warren:

Total 97,186 MWh equivalent

NOTE: Existing Solar PV in MRV from a recent 10/10/10 inventory - 352kW including off grid systems (.006% of total electrical

use). Atlas showed 124kW based on CEDF data.



Electrical Offset : Ground Mount Solar Example

Disclaimers: Does not address issues of: p—— Count

* baseload, intermittency, access to electric transmission etc.

* And many, many others...

Type » 2004 2008 2004 200 Jooe TOIA
Yepe J004 2005 JOOs 2000 28 oM
Ground Mounted Solar Offset:
1 Mw array requires ~ 6 acres of land producing 1 Mw x 4.3h/day x 365
days/yr x 0.8 D.F. = 1,250 Mwh/yr
100% Electrical offset = (###, ### Mwh/1,250 Mwh/yr) * 6 acres/Mw
Yroe 1o bat ¥t by a0 ew TOIN

*Fayston: 5,660 Mwh =27 acres
*Waitsfield: 16,038 Mwh = 77 acres
*Warren: 36,213 Mwh =_174 acres

Total = 278 acres.




Trans Fuels Offset: Ground Mount Solar Example

Transportation Fuels

Assumptions: Disclaimers: Analysis doesn’t address:
. ~12,500 miles/capita/year?!
. 500 gallons/capita/year (@20mpg?)

* Greater economy of hybrids and EV’s (MPG vs MPGe)

. 1 US gallon Gas = 114,000 BTU/gal 3 * Does not differentiate between passenger vehicles and
. 3,412 BTU’s/kWh?2 heavy trucks (that will likely remain carbon based for
. 4.3kWh/day in VT foreseeable future)

Total transportation fuel

. Fayston:  1,2454 (Population) * 625g = 778,125 gallons

. Waitsfield: 1,6784 (Population) * 625g = 1,048,750 gallons
. Warren:  1,7314 (Population) * 625g = 1,081,875 gallons

* And many, many others...

Total kWh Equivalent (###, ### gallons * 114,000btu)/3412btu/kWh =
«  Fayston: 25,998,315 kWh (25,998 Mwh)
. Waitsfield: 35,040,299 kWh (35,040 Mwh)
. Warren: 36,147,055 kWh (36,147 Mwh)

Ground Mounted Solar Offset:

1 Mw array requires ~ 6 acres of land producing 1 Mw x 4.3h/day x 365 days/yr x 0.8 Derate Factor = 1,250 Mwh/yr
100% liquid fuel offset = (###,### Mwh/1,250 Mwh/yr) * 6 acres/Mw. Total of 467 acres.

. Fayston: = 125 acres
. Waitsfield: = 168 acres
J Warren: = 174 acres

1Town of Waitsfield, VT. Town Plan, Draft 2009; 2 RITA http://www.bts.gov/publications/national_transportation_statistics/html/table_04_23.html
3 Wikipedia; * Renewable Energy Atlas of Vermont



Electrical + Trans Fuels Offset: Ground Mount
Solar Example

MRV Energy Consumption Comparison (2008)
Electrical” (MWh) Transportation? (MWh)
Fayston 5,660 25,998
Waitsfield 16,038 35,040
Warren 36,213 36,147
Total 57,911 97,185




Chevy Volt

EPA Fuel! Economy and

Erwironmental Comparisons
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Source: http://money.cnn.com/2010/12/02/autos/electric_car_fuel_economy/index.htm



Nissan Leaf

EPA Fuel Economy and m
Environmental Comparisons
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Vehicle

MPG | MPGe |Power |Battery |Annual [CostYr_ [CostYr [ CostYr |Ann_Elec_

kWh | Miles 3 4 5 kWh
State Average
Subaru Outback
Toyota Prius 50 hybrid 12,500 $750] $1,000( $1,250
Toyota PriusPIV | 30 /8.5 |PIV 5.2 12,500 6398  $523(  $648 828
Nissan Leaf 1 195.6 [EV 241 12,500 5215 1,533
Nissan Leaf 2 141.8 [EV 241 12,500 529 2,116
vissanLeaf 3| o s B O S 025
Nissan Leaf 4 96.4 |[EV 241 12,500 5436 3,112
Nissan Leaf 5 87.9 |[EV 241 12,500 5478 3,413
Chevy Volt 74.4 |hybrid 16 12,500 S564 2,687
ELECTRIC
S kWh $0.140
LEAF(Cost3) - 10yr fuel Svgsvs. 20mpg car| $14,518
LEAF(Cost4) - 10yr fuel Svgsvs. 20mpg car| $20,768
LEAF(CostS) - 10yr fuel Svgsvs. 20mpg car| $27,018




Heating Fuels Offset

(To be developed — researching good data sources)
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Demo — www.vtenergyatlas.com
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For More Information

Contacts:

VSJF - Scott Sawyer, PhD (Project Management)
Research, Evaluation & Communications Coordinator

(802) 828-1260; scott@vsijf.org
— http://www.vtenergyatlas.com

— http://www.vsjf.org/resources/renewable-energy-atlas

VCGI - Mike Brouillette (GIS database development)
Senior Project Manager

(802) 882-3008; mikeb@vcgi.org
http://www.vcgi.org/dataware/?keyword=REAVT

Fountains Spatial (Website development)
— Larry Spraker, President
(518) 346-0942

— Mark Haberle - Senior Project Manager
(802) 223-8644 ext. 25; Mark.Haberle@FountainsAmerica.com

— Pete McAlenney —Sr. GIS Developer

(802) 223-8644 ext. 31; peter.mcalenney@fountainsamerica.com
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