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Executive Summary

x Background and State Energy Goals

Vermontersrely on energy to support their lifestyle§Ve are heavily reliant on fossil fuels for much of the

energy that is currently consumed in both Vermont and southern Windsor County. Fossil fuels are problematic
due to a number of factors, includingibg a finite resource, costs are highly variable, negative environmental
impacts (e.g. extraction operations, fuel distribution, emissions, climate change), and needing to be imported
from outside of the region. As such, Vermont has established ambijimais to conserve energy, increase the
utilization of renewable energy, and reduce greenhouse gas emissions.

The intent of this plan is to serve as the energy element of the Southern Windsor County Regional Plan per 24
V.S.A84348a(a)(3) aswellasto$rS i (G KS NBI|jdZANBSYSydGa 2F Iy a9¢4«lyOSR
V.S.A. 8482. The Southern Windsor County Regional Planning Commission (SWCRPC) intends to submit this
Plan to the Commissioner of Public Service for a determination of energy caoglighich would enable this
R20dzySyid G2 NBOSAGS dadzmaidlydAilrt RSFSNByOS¢é Ay { SO
embraces the following State energy goals:

Expanding upon the statutory goal of 25% renewable byvZ00 V.S.A. § 580(adhe 2016
Vermont Comprehensive Energy Plan (C&feablishes the following set of goals:

1. Reduce total energy consumption per capita by 15% by 2025, and by more than one
third by 2050.

2. Meet 25% othe remaining energy need fronenewable sources by 28, 40% by 2035,
and 90% by 2050.

3. Three enduse sector goals for 2025:
a. Transportation:10% renewable
b. Buildings30% renewablgand,
c. Electric power67% renewable

10 V.S.A. § 578(a) calls feducing emissions of greenhouse gagesm the 190 baseline by:

1. 50%by January 1, 2028;
2. If practicable using reasonable efforts,%by January 1, 2050.

25 by 25 State godllO V.S.A. § 580By the year 202%roduce 2860f the energy consumed
within the State through the use of renewable enespurces, particularly from Vermont's
farms and forests.

Building efficiency goalfl0 V.S.A. §581]

1. To improve substantially the energy fitness of at [ea&5%of the State's housing stock
by 2020 (approximately 80,000 housing units).

2. To reduce anual fuel needs and fuel bills by an average df#bthe housing units
served.

3. To reduce total fossil fuel consumption across all buildings by an additionddathe
percent each year, leading to a total reductionof ™ amnually by 2025.



4. To save/ermont families and businesses a total of $1.5 billion on their fuel bills over the
lifetimes of the improvements and measures installed between 2008 and 2017.

5. To increase weatherization services to {owwome Vermonters by expanding the
number of unis weatherized, or the scope of services provided, or both, as revenue
becomes available in the Home Weatherization Assistance.Fund

x Regional Energy Profile

Current energy usage is discussed in Section lll; some key points are summarized below:
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and heating about 26%.

A Our building stock is otdwhich means that weatherization may have a large impact on energy
demand for heating. However, we are a long wakibhd meeting our statutory goal for
weatherization of homes by 2020.

A Fossil fuels are currently used to heat about 75% of all homes in the region.

A Heating commercial and industrial buildings is estimated to cost about $8 million annually, or about
$9,500per business.

A As arural area, we are heavily reliant upon the automobile for personal moliymates for the

region show that more than 283 million vehicle miles were traveled in 2015. Significant levels of
change are needed in order to meet ourgats. This will probably be the most difficult sector to
address.

A Electricity consumption has been fairly level over the past few years. Looking to electric vehicles
and heat pumps as strategies to meet the statewide energy goals will place additiwnahds on
electricity, which will need to be effet by reducing demand in other ways and increasing
generation of electricity from renewable sources.

Targets are established for the region in Section IV to illustrate the levels of change that witidikelgded in
order to meet the energy goaldVe see these goals to be extremely ambitiolibeefore, thelevels of change
neededto meet the goalsre alsosignificant.

x Policies and Implementation Actions

In order to meet the energy goals, the SWCRPOdemntified a number of implementation strategies as
identified in Section V, some of which are highlighted below:

We choose to encourage ttmnservation and efficient use of enerdiirough a variety of means including, but
not limited to, the following:

A Support municipal efforts with energy planning and educational activities.

A Increase awareness of programs made available through Efficiency Vermont and provide staff
support to assist Efficiency Vermont with promoting available energy efficiency programs.

A Encourage building techniques and technology that reduce energy demand or peak energy demand,
such as dajighting buildings or utilization of energy storage systems.

11972 is the median year homes were built in Windsor County



A Assist with efforts to influence behavioral changes needed to meet these goals.

We promde efforts toreduce transportation energy demandlecrease singleehicle occupant useand
encouragaenewable or loweremission energy sources for transportationrSome of the ways that we hope to

contribute toward this challenge are:

A
and the Go Vermont program.

centers and connecting neighborhoods with deations, such as schools and job centers.

stations).

Promote or encourage higspeed internet speeds in order to enable telecommuting.
Encourage the necessary infrastructure that supports wider use of electric vehicles (i.e. EV charging

The SWCRPC hasaddished policies to encouradgnd use patterns and densities that are more likely to
result in energy conservation These policies can be found primarily in the land use chapter @ahthern
Windsor County Regional PJand policies in the transpation element of theRegional Plaalso contribute

toward this end.

Increase awareness existing services and program, such as existing public transportation services

Assist towns with maintaining and improving the pedestrian and bicycling infrastructure in village

This Plan establishes policies on the development and siting of
renewable energy resources. In our baseline year (2015), this
region has about 9.41 MW of renewable energy capagiy
17,942 MWh of renewable energy generatigfrom known
existing facilities in 2015 (i.e. 276 solar arrays, 4 residestile
wind turbines, and 6 hydropower facilities). In order to meet the
energy goals, a lot more renewable energy generation is neede
¢tKA&a NBIA2YQa wnpn GFNBSG T2
194,612 MWh. (That is nearly 11 times the baseline renewable
energy generation in 2015.) The region encourages new
renewable energy generation in the types and in the appropriatg
scales a discussed in Section V. In general, this Plan is calling
mix of rooftop solar, grounemounted solar, residentiedcale

wind, and hydropower at existing dam sites, where feasible.
Commerciakcale wind (i.e. no greater than 50 meters at the
height of the hub) may be acceptable if it meets the policies
contained in Section IV. The SWCRPC encourages the use of

biomass primarily for heating. Smabsrale biomass power

Megawatt (MW) isa unit of electrical
power equal to one million wattsA MW
is equal to 1,000 kilowatts (KWY.his

unit of measurement is used in this plan
to represent the installed capacity of
power generatiorfacilities.

Megawatt hour(MWh) isa unit of
measure of electric energy. A MWh is
equal to1,000 kilowatthours (kWh). An
MWh is the amount of electricity
generated by a one megawatt (MW)
power generaton facility or producing
electricity for one houfi.e.generation
output). On an electrity bill, electricity
usage is commonly reported in kilowatt
hours.

5 NH &

generation facilities may be appropriate if it generates both hea
and power, ad if it meets the policies in this Plan.
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Section I: Introduction

A. Background of Regiond&dnhancedenergy Planningn Vermont

In 2016 two important events occurred thatoved energy planning forward: Act 174 (2016) and a pilot program
to develop regional enhandeenergy plans.

wSO023ayAlT Ay3a KIFIGd SyKFEyOSR SySNBHeé LXFyyAy3d |G GKS f2
goals and facilitate implementation of ideas set forth in #8846 Vermont Comprehensive Energy Pldre

Department of Public Seiwe provided fundindor a pilot projectto supportthe development of new energy

LX ya o6& GKNBS 2F GKS ail ThésBhaece plB flahLrefdrehcedldianty y Ay 3 O2 Y
statewide data andgerve as a modébr producing similar plans in ek of the remaining regions around the

state, including this plan for southern Windsor County

TheDepartment of Public Servide fundng the development of this plarThe regional planning proceissalso
supported by staff and technical support frahre Department of Public Servig¢ghe Vermont Energy
Investment Corporation (VEICQhe Energy Action Networkand other organizations.

Additionally, the Vermontégislature passed Act 114 2016 whichenablesmunicipalities and regional
planningcomni 8 A2y & dadzoadlyiAlrf RSTFSNByOS¢ Ay GKS {SOGAz2
generation facilities ithey have completed enhanced energy planning. On November 1, 2016 the Department

of Public Service published standards that local and redjiglans must meet in order to qualify as enhanced

energy plansandtoNB OSA @S aadzmaidl yiAlt RSTFSNBYyOS¢ Ay {SOGAzy

An important aspct of this planning processtisat each of the regional plans has been developed using
guantifiable energyonservation and renewable energy generattargetsdeveloped by VEIC in consultation
with the regional planning commissions, using tlmngRange Energy Alternatives Planning SystenLEAPa
computerized system for modeling future energy supply anchaled. The model was premised on attainment
of the state goal of obtainin§0% of all energy used in Vermont from renewable sources by 205® energy
model output provided information on total energyagestatewide and in each regioprojected over time

(from 2015through 2050)proken down by sector and fuel type. The regional planning commissions then
worked with local communities to describe what those numbers meant in practical terms within their regions
and developed strategies guided by those qutitie targets.

The regionslso worked with officials froreeveral state agencies, nonprofit organizations, interest groups, and
utility companies to define parameters that ledttte creation of renewable energy generation maps. Those
maps illustrate agas where renewable energy developménmore feasibldased on a combination of the
presence of renewable energy resources and the lack of environmental and locally identified constraints. The
regional planning commissions also reached out to local conitnes to identify general guidelines to be
considered when siting these generating facilities



B. ENERGY BAS!CS

Scientists define energy as the ability to do work. Modern civilization is possible because people have learned
how to change energy fromne form to another and then use it to do work. People use energy to move cars
along roads and boats through water, to cook food on stoves, to make ice in freezers, and to light homes.

Energy comes in different forms: heat (thermal), light (radiant), arofkinetic), electrical, chemical, nuclear
energy, and gravitational. For the purpose of this plan, we are talking about energy that is used to heat
buildings, for transportation, and to provide electricity.

Energy sources can be categorized as refdsvar nonrenewable. Most of the energy consumed in the United
States is from nonrenewable energy sources. Nonrenewable energy sources include petroleum products,
hydrocarbon gas liquids, natural gas, coal and nuclear energy. Unlike fossil fuelsaneHiotie, renewable

Figure 1. Understanding the Grid

The diagram below outlines the major components in the electrical generation and
distribution was provided by the dithwest Regional Energy Plan.

TRANSMISSION
GENERATION TRANSFORMER Large transmission SUBSTATION
Power Plants and A “step-up transformer” lines carry electricity Distribution substations use
Generation Facilities increases the voltage of at high voltages to transformers to decrease the
turn energy fuel (coal, the electricity and sends destinations where voltage from transmission
wind, nuclear, etc.) into that electricity to the grid. the electricity will be lines and transfer that
electricity. used, often crossing electricity to lower capacity

great distances and _—N
suffering significant | p

~ a ** * losses.

(1 ‘(\, - o **_

distribution lines.

DISTRIBUTED GENERATION TRANSFORMERS ELECTRICITY
DISTRIBUTION Small-scale electricity generation Small, often pole-mounted The prolcess that Pelga" ata
Distribution lines carry electricity  facilities, such as solar panels and distribution transformers step ;zqu:er ;;ant, possibly alirtzzt
at high voltages to destinations ~ Wind turbines, produce electricity, down voltage once more, so IS ?\"% awtayr'nlsrconlm o
where the electricity will be used, convert that electricity to Alternating that it is usable by customers. when customers plug

A lectrical li i tlet
often crossing great distances and  Current, and send that electrcity ®inhomes and businessesto.
suffering significant losses. back into the distribution grid. utilize electricity supplied by
e o) '\ the grid.
g«

2 Based on information from the U.&nergy Information Administration (U.S. ElA)


https://www.eia.gov/energyexplained/

energy sources regenerate. Renewable energy sources include solar energy from the sun, geothermal energy
from heat inside the earth, wind energy, biomass from plants, and hydropower from flowing water.

In general, electricity is gersted at power plants and moves through a complex system of electricity

substations, transformers, and power lines that connect electricity producers and consgisaretimes called

GGKS INARED® {SS CAITdZNBE wm G KIGG axf (2 Oz (ENIIINRER 3K 2 NG (AKYS
reliability and commercial purposes, forming larger, more dependable networks that enhance the coordination

and planning of electricity supply. In Vermont, VELCO operates the electric transmission system. [omur reg
Green Mountain Power and Ludlow Electric provide power within their respective service areas. Power is also
generated at smaller, decentralized power generation facilities, such as solar panels and wind turbines (i.e.
GRAAUNAROGAzISR ISYSNI GA2YyE0 D

C Rurpose of Plan

Vermonters rely on energy to support their lifestyles. We are heavily reliant on fossil fuels for much of the
energy that is currently consumed in the southern Windsor County. Fossil fuels are problematic due to a
number of factors, includg being a finite resource, costs are highly variable, negative environmental impacts
(e.g. extraction operations, fuel distribution, emissions, climate change), and needing to be imported from
outside of the region. As such, Vermont has establishedtaubienergy goals to conserve energy, increase
the utilization of renewable energy, and reduce greenhouse gas emissions.

The intent of this plan is to serve as the energy element of the Southern Windsor County Regional Plan per 24
V.S.A. 84348a(@)(3)asSt f a G2 YSSG GKS NBIdANBYSyda 2F |y a9y
V.S.A. 84352. The Southern Windsor County Regional Planning Commission (SWCRPC) intends to submit this
Plan to the Commissioner of Public Service for a determinationexigy compliance, which would enable this
R20dzySyid G2 NBOSAGS aadzomaidlydalt RSTFSNBEyOSe Ay {SOi
the State Energy Goads referenced in 24 V.S.A. 84302(7), 10 V.S.A. 8578(a), 10 V.S.A. 8580, 8681 SaAd

in the2016Vermont Comprehensive Energy Rlan

D. ENERGY GOALS

Through the2016VermontComprehensive Energy PIGREP)the State of Vermont has identified a number of
goals and strategies to achieve energy conservation throughout the Statemost significant of these goals

statedin the textboxbelow, is alsaeferred toasO D /1 K P /1 €

[e Hnpn dE: 2F SN2y 0Qa G201 f Sy]

This werarching goahas served aa platform for determining conservation strategies and requirements for
renewable generation for theegion, & articuated throughout this plan.

Sate Statutes and th016VermontComprehensive Energy PIEDEP) contain energy planniggals, including
but not limited ta

x By 2025, 25% of remaining energy needs will be met by renewable sources, 40% by
2035, and 90% by 30



x By 2025, total energy consumption per capital will be reduced by 15%, and by 2050
more than onethird.

% Renewable sources will meet the demand for 10% of transportation needs, 67% for
electricity demand, and 30% of building energy demand.

75% of dectricity demandisto be derivedirom renewable sources by 20Q.

50% of dectricity will be obtained from locally distributed energy generatibn

2050.

Major reductions in contributions to greenhouse gas emissiilide made.
Weatherization of 8,000 howing units by 2020.

X X

X X

The SWCRPC hereby adopts the goals establisistatiie and inthe 2016 CEP for theeegion and trough
detailed policies and actiondentified in this planthe regionwill strive toachieve thesgoals. Below is a list of
some ofthe methods outlined in this plan to furthemergyconservation and efficiency efforts within our
region:

% Reducing total energy consumption throughout all sectors, including: electricity,
space heating, and transportation.

x  Support efforts at the local lel to choose energy efficient and renewable options.

X Create a diverse mix of energy sources to reduce the impact of supply restriction.

x  Utilizelocal, renewable sources of energy to decrease rediantoutof-region, and
out-of-state forms of fuel.

x  Selet energy choices that help preserve the environment.

x  Strive forboth an adequate supply of electricity, as well as a distribution network to
YSSi GKS NB3IAZ2YyQa ySSRao

X Maximize energy efficiency by matching fuel type to end use.

X Support adaption and lifeslly changesvhich are consistent with changes in future
energy use and generation.

E Plan Organization

This Plan is intended to address the Guidance for Regional Enhanced Energy Planning Standards as developed by
the Vermont Department of Public Service Elarch 2, 2017. This document is organized into the following
sections:

A Sectionl is an introduction that presents background information and highlights key issues for the
region

A Sectionll documents the findings afnanalysis to determine the curreenergy use in theegion

including in the transportation, heating, and electricity sectors.

Sectionlll lists the regional energy targets that were developed based upon alRange Energy

Alternatives Planning (LEAP) system developed by the VermontyEHngggtment Corporation

>~



(VEIC). The purpose of targets is only to provide a sense of the scale of change needed to meet the
State energy goals.

A Sectionvi Adda LRtAOASA | YR AYLX SYSy (régidmodyrsudia NI G S 3 A
order to meet these energy goals. This section includes specific pathways including, but not limited
to, energy conservation, transportation, land use, and siting renewable energy projects.

F. Key Issues

x Energy Security

The state of Vermont has come to rely hidaonenergy sourcethat are primarily fromout-of-state sources.

For example,lie majority of electricity supply for theate is provided by hydroelectric facilities in Quebec and
Labrador Although this electricity is being generated through a renelaourceat low cost continuing the
dependency on oubf-state sources could leave tisgate andregion vulnerable to uncertaisupply and costll
gasoline and diesel fuels are imported to support vehicular transportation in Veriatmmeover, fossildiels

such as transportation fuelaye afinite resource, costs are highly variable, and have-detlumented negative
environmental impactsThescarcity of norrenewables, as well as dependence on outside suppheisleave

the stateand the regiorat risk. To counter longerm security issues, creating facilities to generate renewable
energy throughout the state will ensure consistent supply and help manage costs.

To provide the state with better energy security, one of the state goals calls for 25% of the en
used within the state must also be pruced (from renewable sources) within the state by 2025
[10 V.S.A. 8580(a)].

Technologies must be carefully selected to ensure that net energy yields arénasstpgssible. Electricity

generation from wind and hydpmwerhave high energy returns relative to other renewables, provided they are

sited in areas where the resource is sufficiently concentrated and relatively close to end users. Solar energy for
thermal applications can beffective and photovoltaic generation is becoming more édint and cost

competitive. Woodbiomass has proven to be a higlelding heat source, provided it is sustainably leated

and used near its source limiting transportatioostsd h i KSNJ a NBySgl 6t S¢ Sy SNBH& (S
promising; the energy required to grow, harvest, and process corn into ethanol, and then to transport it for use,
often exceeds the eneygecontent of the resulting fuel

%ﬁ Qﬁ@ /W\D N~

Figure 2: Utilizing energy sources that are renewable and lawallable (e.g. solar, wind, woody
biomass, hydropower) should be more commonplace

Aggressivenergyconservatiorefforts, combined with electricity generated from properly siteestate

renewable sources, as well Bsatingfrom locallysourced biomas®ffer the best longterm approach to
Syadz2NAy3a (KS NB IThee/isnd quSsyio thdt Soma sRIA@IENA T 8Lld2 NI A2y 2 F + SN
energy supply will have to be imported, botreasindocal generation will result in greater securitgss risk,

and improved efficiency.



x Environmental Protection

Over the last few centuries, the reliance on fosséll$uito support our way of life has had a blatant damaging
impact on the environment. For Vermont, climate change has the potential to threaten both our economy and
guality of life. These harmful effects have become increasingly apparent recently dueactsngm forests,
which threaten the maple syrup industry. Furthermore, a warmer climate and unpredictable weather will impact
the skiing industry. More frequent severe weather events are likely to result in damage to infrastructure and
property, which hasadditional financial impacts. The environmental damage alone calls for a change in energy
use and the way in which it is obtained, but the threat to our safety and local economy provides even further
justification for transitioning to renewable, le®pactful energy sources{ SS G K &lnaii 1§ SQa

for more information.

Figure 3: Reduce greenhouse gas emissions from
1990 levels

40% reduction by 2030

80% to 95% reduction by 2050
(2016 VT Comprehensive Energy Plan)

x Economic Needs and Opportunities

In the Region recent annual expenditures on energy for space heating, trantesjan, and electricity are
estimated to be roughly $117 milliorguivalent toabout $4600 per person. fie state of Vermont spends over
$3 billon on energy expenses annualiyhe burden opaying forthe high cost of energy falts the consumer.
Furthermore, themajority of themoneybeing spehon these forms of fuel, such as gasoline and dieselnate
only leaving both the region and stataut in many cases the countrif.this money cold be retained within the
local economyhe financial gain wald have an immense impact, and help to improve quality of life for
residents.

The changes required to decrease overaémgy use within the region witlllow for economic growth by
encouragingpusinesss to innovate and creating jolgthin the state awl region. According to the Public

{ SNIDA OS QA CeSniHnaddy idusfrit Reffor 2015 there are now 2,506 Of SINHESY $ dza A Yy S & 2
employing 16,00@eople in the stateTransitioning to renewable energy sourdess benefits for the state and

region, includinggreater energy security and environmental protectiogtaining much of themoney spent on

energy locallyandcreatingnew business and job opportunities.

x Adaptation and Lifestyle

Ultimately,achievingnany of the state and regional engr goals will requirpeople to change their behavier

and lifestyle Reductions in daily energy use will require more than justieffiy improvements. People will

have to alter their behavior patterns, usietgctricity, transportation,and heating sysims with greater thought

given to limiting energy usand increasing energy efficiency in their hom@banging behavior is very difficult,
butitiscriticalA Yy 2 NRSNJ 2 NBFOK (KS aidlidSQa |YOAGA2dzA Sy SNE
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Sectionll: Regional Energy Supply adbnsumption

The following sectiofs intended to summarize the existing conditions and analyze recent tretated to

energy supply andonsumptionin the region All estimates and projections presented in this Plan are derived
from 2015 base year dafaom a variety offederal, state and regionaburces including thel.S. Census Bureau,
Vermont Energy Investment Corporation (VEIC), Vermont Center for Geographic Information (VCGI), Vermont
Agency of Transportation (VTrans), Vermont Agency of Commedcc€@ammunity Development (ACCD),

Vermont Department of Public Service, and other souré@samining current engly consumption and sources
providesa basis for projections of future renewable energy needs and savings from conservation, increased
efficiences, and use of alternative fuel sources.

Energy usage is broken downthe following sectors:

Residential faceHeatingand Home Weatherization
Commerciallndustrial Space Heating
Transportation

Hectricity

X X X X

Figure4 shows total energy use by sector inrkfi®nt. Transportation is the largest component at nealy% of
total energyuse.

0 TRANSPORTATION
g ® COMMERCIAL
; N © INDUSTRY
: ;: 0_ RES'DENTI.AL ....................
O A A e N e

.......................................................................................................................................................................
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Figured: This graph shows the annual energy use by sector in Vermont between 1960 and the baseline year of 2015. (Source: Vermont
Energy Investment Corporation)

Examiing current energy consumption and sources will help identify inefficiencies and determine strategies for
conservation and areas that can be accommodated with renewable sources of energy.



A. Heating

X ResidentiaHeating

In the Region roughly $22 milliors estimated to
be spent on residential heating costs annuallyf,
approximately 14,000 households in the region,
about 11,000are occupied yearound. According
to the American Community Survehe average
heating cosis$2,100 per househofdFueloil is
the most widely consumed residential heating
fuel in the regiorfor both owner and renter
occupied household$-orowner occupied
householdswood, in the form of cord wood and
wood pellets, is the second most commonly usef:
fuel source in the regioat about 22%of owner
occupied householdsConverselypropanegasis
the second most common fuel source for renter
occupied households in the region, which is
roughly 25% brenter occupiechouseholds. ,
Renter occupied spaces also utilized electricity &g

aheating source, whilgery fewowner-occupied Figure 5: Renewable energy systems weoee the exceptlon than the rule il
homes use electricity as a heating sou(Bee the region in 2015. However, there are a lot more systems being installe
Figure?“) Although, an increasing number of the last few years, such as this solar hot water system (evacuated tubes)

- R house in Weathersfield. (Julia Lloyd Wright)
households using electricity is likely now due to
programs that encourage coldimate heat
pumps.

When examinig potential strategies for improving energy usage, it is imprta
understand howhousing characteristics impact space heating us@yeership
status will impact incentives and needs for energy conservaliothe region
about 30% of the housingtocks arerental homes

Geothermal heat pumps are now often encouragednew developmentdy
some local companiedut we do not have good data on how many of those
systems currently exist. Wood is the only locathyrced fuel type, the use of
which suppaots a local forestry economy.

Median house size in the northeast of the U.S. has increased from 1,450 squa
feetin 1973 to 2,336 square feet in 2010, a 61% increase. While new constru

. . Sy A . Figé 6: A masoh}yl'héater is a ver
is subject to the energy building codes, building smaller nemé®will also help  efficient way to heat a home with

to reduce energy deand for heating. In additionngaller homes; such astiny  wood. (Peter Hudkins)
houses, cottages, bungalows,-bousing and/or accessory dwelling unitare

3 Calculated by the SWCRPC based on the number of housing units, heating fuel types and average fuel costs for 2015.

4U.S. Census Bureau A@S1(-2015); Fact Finder, tabld325117



gaining in popularity and provide needed housing options for our changing deptugs.

_ NS B Average Annual Use Annual Cost

Households

tThhrﬁ._ 1,813 1,810,365 gal 6,245,759
(Electricy 469 9,097,715 KWh 1,338,274
‘Fuel Gillerosene 6,129 4,374,861 gal 12,030,869
Wood 1,900 9,247 cord 2,066,010
Total = 10623 21,680,912

other i Wood o

Electricity
1%

Electricity
4%

Electricity
13%

Iﬁ

Owner Households in Renter Households in
Southern Windsor Southern Windsor

All Households in
Southern Windsor

x HomeWeatherization

Weatherization of homes throughout the state will be an important step in the efforts to decrease energy
utilizedfor space heatingnd create better efficiencyslightly more than half of the homes throughout the

state, and theregion are more than 50 years old, which indicates that roughly half of the housing stock in the
state and region is likely poorly insulated and not properhseaaled To remedy this issudhe state passed Act
92 (10 V.S.A. § 581) 2008 thatcalledforn /&2 2 F ( KS  &nitdtdibs gépelywatrienzgt By 2017



(about 60,000 homek and 25% by 202(about 80,000homesg statewide Accordingo the Comprehensive
Energy Plan, as of 2014 roughly 18,300 units had been weatherihathis/well shy of this goal

There are several programs throughout the state to help private home owners and businesses properly
weatherize their existing buildingsrdgramsofferedby EficiencyVermont and SEVCAave made
improvements to about900 housing units since 2009 in thi&egion Additional programs, such &ermont
Weatherization Assistance Prograroffer assistance to low income families, specifically for the elderly or
individuals with disabilitiesStrategieghat educate the public and makhese programsore widelyavailable
will help in meetingveatherizationgoals for the state and within theegion. Local weatherization programs
have had varying levels of success, but gelhermt anywhere near the scale needed to meet the goal.

# Units

Since 2009 2017 Goal 2020 Goal
20,909 60,000 80,000
900 2,100 2,600

x Commercial andrdustrial Heating

Determining the space heating costs for comuoiakand industial structures ignore difficult thanfor

residential structures due to the lack of data regarding the square footaggristingnon-residentialbuildings.
Calculating estimates for the size of the buildings were rfadkich allowed for estintas of energy use and
costs associated with that uskn thisregion, commercial and industrial buildings utilize roughly 40% of space
heating fuel. It must be taken into account, that within the region, there is a wide range in size and use of
commercialand industrial spaceThere are about 900 businesses in the region, inhabiting over &$ii@ated
square feebf spaceon average.Commercial anchidustrial leatingrelated costs are estimated toe as high as
$8 millionannually in the region, whicls about $9,500 per businesSpecificallySpringfield and Windsare
wheremanyof the largerindustrial building®of approximatelyl 0,000 square feednd largerin sizeare located
The SWCRRgStimated the total energy use by the commercial and itidalssector to exceed 360 billion BTUs
of fuel oil and ga's

Primary heating fued for commercial buildings throughu the region are primarilpil and propane, with some
wood as well. Industrial buildings also utilize oil and propane, but wood proaitieger contribution to overall
heating sourcesyith some coalised as wellAs with residential structures, the age, size and location of these
buildings will dictate what rengable fuel sources make the most sense to switch oveasovell as what

energy conservation measures can be tak&Meatherization can reduce heating demand. As such
weatherization is encouraged as a priority investment to make before pursuing heating system upgrades.

52016 Vermont Comprehensive Energy Plan

6 Based uporestimate of average commercial/manufacturing floor space per empléigae the U.S. Energy Information
Administration

" Based on the numeér of units,estimated floor spaceheating fuel types and average fuel costs for 2015.
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B. Transportation

The transportation sector dominates emgy usemorethan any other sector in thstate andregion. This can be
attributed to the heavy reliance oautomobiles for private transportatiom thisrural area The2014 Housing
and TansportationAffordability studyevaluatedthe majority ofWindsorCounty, including all of the towns
within theregion An assumption made in that study was that annual household transportation costs were
considered to be affordable if they did not exceed 15% of the househotome. The study foundhat the
majority of the area in the studgxceeded that 15%ffordability targetfor a median household income
($41,000y This expense can be attributéa partto the fact that when residents purchase homes, the focus is
often to find as big of a home as the householhafford, which is usually located in moraral areas.
However, the choice to live in rurateas as opposed tavithin town centers, meana greater reliance on
transportation usuallyin the form ofsingle 20.7%

occupant vehiclegOV travel, for routine North

travel needs A

Not surprisinglypetroleumbased fuels are
the predominantfuel typeusedfor
transportation Vermontersutilize roughly
306 million gallons of gasoline per year
(statewide) while the esidents of theRegion
consume an estimated 17 milliayallons of
gasoline tdravel an estimated 283 million
miles annually.Moreover, heavy duty
vehicles, such as trucks and buses, add an
additional2 million gallons of diesel fuel West 11,477 East
consumption per yeafThere are nearly 7.9% <€ T —>» 8.2%
19,000 personal vehicldaa the regiom, which
residentsgenerallyrely on formeeting their
travel needs. Workers living in this region
have relatively longommuting distancesFor
example, a typicalesident in Sprinigeld
commutes approximatelg22.2miles per day
to reach jobs in and arowhthe region
largelyin SOVs. For all Springfield workers 8.2%

combined commutingtotals over 97,000 _ | b _
Figue 8:Commuting out of the Region. The graph above illustrates commu

milesdrivenper day. By compar!sonnl patterns for residents in the region who are working outside of southern Wi
Andoverg a very rural towrg residents are  county.

commuting an average of 27.3 miles to reacl
their jobs

13.9% 15.7%

8 East Central Vermont Housiagd Transportation Affordability

9 https://www.afdc.energy.gov/states/vt
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18,790
16,803,287
283,300,512
$57,551,257

While Springfield is the traditional job center for the region, many Springfieldgabilled by people that live
elsewhere and many Springfield residents travel to work in other towns. This results in greater travel distances
for work, which could be minimized if people chose to live and work lac&lyr relatively rural and loensty
development patterns in the region generally result in SOV travel, although the Upper Valley commuter bus has
good ridership.

Transportation issues within the region harkens to a much larger economic problem faciregitre; limited

job opportunitiesresult inresidentscommutingoutsideof the region, typically to the Upper Valleshere wages
tend to be higherLocalization of jobs woukehablewalking or biking to work, and in some larger towns, such as
Springfield, public transportation could lilized better However, this transition would require a greater mix

of employment options within the region and/or significant behavior changes.

Sincethe regionis predominantly rural, walking and biking could only become common practice in limited.area
Largertowns have sidewalk networka the builtup areasVTrans igienerallyin supprt of making state routes

bicyclefriendly, but to do so can be expensive practical solution for reducing th

NB 3 A 2 ¥ Q &-redewvadlesavduldybe aArpoolings anany residents in the
region are employed in thepper ValleyGo Vermonts a program currently
supported by the state that provides online ride matching services. Currently, th
park and ride lots found alongPIl are significantly used. There are tpublic
transportationproviders in the region, Southeast Vermont Transit and Ludlow
Municipal Transit. Travel to destinations such as Boston, New York, Burlington
Montreal are served by Dartmouth Coach, Vermont Translines and Greyhound
which are found just outside the region in White River Junction and Lebanon, N
TheWindsorAmtrak stationand a few nearby train statiorsene the region to
provideaccess by traito northern Vermont and New York Cit@dther options to
reduce transportation fuelemand include telecommuting, pltig hybrid vehicles,
electric vehicles, and using biofueButure technologies may present other
options.

C. Electricity

According to the/ermont Comprehensive Energy PIAGEP)the stateconsumed
roughly 5,500 GWh ddlectricityin 2014 This amount was down from 2007, when|
it was closer to 6,000 GWh, ahddstayed relatively conant until 2014. Tis
consistency over a fivgear periodmaybe partly due to the growing popularity of
energy efficient appliancesnd liditing. In 2014, the CEP indicatéuht the state
generated45% of its electricity from renewable sourcasd had projectedhat by

2017 this would havencreasel to 55%, and’5% by 2032.

Units of Measurement

1 Kilowatt (KW) =
1,000 watts of
electrical power

1 Megawatt (MW) =
1,000 KW

1 Gigawatt (GW) =
1,000 MW

1 Kilowatt Hour (KWh)
= power consumption
of 1,000 watts for 1
hour

1 Megawatt Hour
(MWh) = 1,000 KWh

1 Gigawatt Hour
(GWh): =1,000 MWh
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the winter has bea consistently higher than the
summer. However, on averagelectricity
consumption during both seasehas consistently
risen since 1990 according to Vermont Electric
Power Company (VELC@onsumption of
electricityis projected to continue to rise ovéne
next twenty yearsas more heating/cooling needs
in the region will be sourced with electricity as
depicted in Figure 10Changing timate
conditionsand the trend toward hotter summers
may result ingreaterfuture electricity demand in
the summer asesidents rely more oair
conditioning.

As used in the modeelectiicity consumption was
determined based orip codes, not individual
towns. The majin Figure9 illustrates how the zip
codes correlate to each towrFigure 1Ghows
electricity usagetrendsfor the region as a whole
Hectricity consumption inthe residential sector
has beerrelatively constansince 2007and there
was aslight decreasén the commercial/industrial
sectorin that time period As one would expect,

the Sprindield (05156) Ludlow(05149) and Figure9. Map of Regional Zip Codes. Data organization regardin
Windsor(05089) as regional hubs for commecial electricity consumpion was based upon the zip codes outlined
development, showthe greatest electricty above.

consumptionin the commercial and industrial

sector.

Figure 10: Electricity Usage in Region (MWh)
140,000

120,000

100,000 ---------------_----___---------------_-___--.

80,000
60,000
40,000

20,000

2007 2008 2009 2010 2011 2012 2013 2014

Commercial/Industrial = = = Residential
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Efficiency Vermonhas also made availab&ectricity consumptiordatafor 2014 through 201@t the town
level. Below is a summary of the average residerglattricityconsumptionin 2015for each town:

>\ >\ >\ >\ >\ >\ >\ >\ >\ >\

X

Baltimore 8,224KWh
West Windsor 7,315KWh
Weathersfield 7,211KWh
Springfield 6,921KWh

Windsor 6,731KWh
Chester 6,689KWh
Reading 6,565KWh

Andover 6,465KWh
Cavendish 6,255KWh
Ludlow 5,491KWh

RegionalGeneration

Ludlow Electric is the electricity provider for portions of Ludlow and @iish. Green Mountain

Power (GMP)a public utility,provides electricity to the remainder of the region and beyollda t Q a
power supply resources come from several generation facilities throughout New England and Quebec, as
well as shorterm system or pen-market purchases and individual purchase power agreements (PPA).

Fuel sources for GMP generating facilities are primarily renewable with hydro, nuclear and wind comprising
over 65% of all power sourcé8.

There are no significant ner@newable energgeneration facilities in the region, with the exception of backup
generators at substationgElectridty transmission service is provided by the Vermont Electric Power Company
(VELCO)The existing transmission lines, thrphase power lines andiubstations are shown on the Utility

Service Map.

Installed Al
# of Sites ) Generation
Capacity (MW) (MWh)
276 6.6 8,087
4 0.02 65

9,790

6 2.8

At this timein this region, energy production by renewable souréglimited. The region currently has almost
8,100 kW of installed capacity of solar energy between bothqoofinted and groundnounted sites, the
majority of which are residaial units!! Only a few residentiadcale wind turbines have been installeddate.

10 Northwest Regional Planning Commission, Regional EnergyMelapted June 28, 2017

11 http://lwww.vtenergydashboard.org

14



The total capacity of these turbines, located in Cavendish, Ludlow, and Springfieldjtis/0.02 MW, Active
hydropower sites include the Green Mountain Power hydrogle facility in Cavendish and five smaller facilities
in Springfield allocated along the Black River. These facilities lvwee2.8 MWof installed capacityin

addition, the Wilder and Bellows Falls hydropower facilities are located outside ofdienrdut affect some
areas within Southern Windsor County that lie along the Connecticut Biienass is used exclusively for heat
at this present time.

In order to meet thed0/50goal outlinglin+ SNY 2 y (i Qa / 2 Y LINB knjof indreds®s idleftbeciyA &t f
production for both the stateind the region will be needed.

Section lI: RegionalEnergy Targets

Attaining state energy goals will require each region to set targets for energy use, conservation, and generation.
ThisSection projects regimal energy needandestablishes future energy targetts meet state goalsThelLong

range Energy Alternatives Plannifg EAP3}oftware systemwhichwas relied upon for estimating projections

and determining the regional energy targets described belowl he purpose oéstablishing energtargetsisto
provideguidance and sense of the scale needed to meet the energy gdaldividual airgetspresented in this
planare not intended to be interpreted as actionable goals.

This sectiorfirst looks at themethodology used for determining the state and regional energy targets under the
90/50 Goal Scenario and dissects these targets by energy use sector and by fuel type over the projected period
from 2015 to 2050The section closes with an analysis of tdeitional demand for electricity in the region

derived from the projected use targets and how this demand may be met through generation from renewable
sources.

In general, significant levels of change and investment will be needed to reach our enegyypeth wilbe
difficult to accomplish However, this is a working pland represents one potential pathway based on
assumptions use in projects through thengrange Energy Alternatives Planning Model

A.LEAP Model & Methodology British Thermal Units

BTUs are the standard measurement throughout 1
plan to allow for eag conversion between different

LEAP System and Energy Targets fuel sources.

To generate the regional targets needed to meet
overall state guidelies for energy conservation, RPCs
throughout the state partnered witMermont Enegy

124,000

Investment Corpaation (VEIC). VEIC staff produced a 139,000
energy usenodelby utilizing theLongrange Enegy 139,000
AlternativesPlanning(LEAP)software systemto 91,330
project energy uagefor the regionbased on current 20,000,000

energy usage and projections.

This complex model allows users to project energy consumptiordantnd for types of fuel witinputs that
reflect current trends in usage and furienergyneeds in the regiorPopulation growth, number of
households, commercial building square footage, vehicle miles traveleduahsburceassumptionsare
examples of the type of dataput used tomodel and projectonsumption.
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To determine reginal targets, he LEAPmodel compared two scenariog;thed NB T SNB y Orsud heS y | NR 2
égoal scenariod ¢  réfdteBicescenarioh & Sa aSyyiAG K X w34 aHa@SyhedMdingnuatiok af O K

existing policies and energy usage, as well as aressein vehiclefuel efficieng/ based on industry projections.
Theregionalgoal scenariowas designed to represent a regional enesgpply/demand pojection that is

consistentwith and attainst S NJ 2 y (i (nieetidhD0%f er@rgy demand with renewabl@srces by 2050

Statewide Energy Targets

The statewide model for energy demand by sector under the goal scenario is shBigariell.

Implementation of the statewide energy plan versus a continuation of current polies is projected to reduce total
statewide consumption bgignificant levels This difference in energy demand between these two scenarios
represents the amount of energyonsumptionthat will need to be eliminated through conservation,

Energy Demand Final Units
90 x 2050 VEIC Scenario Avoided vs. Reference, Fuels, Statewide

| Avoided vs. Reference
.| Residential

[ Commercial

B industrial

I Transportation
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Figurell: Projected statewide energy consumption by sectors comparing the reference scenario (g
portion) and the 90% by 2050 goal (Source: Vermont Energy Investment Corporation)

efficiencies, and other means in order to meet the stahd regional goals.
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B. Regional Energy Targets by Sector

TheRegionaLEARGoal Scenariestimates that a 50% reduction fotal energy consumption will beequired to
meet our 90/50 goalThis dram#c decline by 2050 is despipgojected future couitions (i.e. a very modest
population increase per ACCD population projectipasyl relies primarily on the assumptions made for
increased efficiency and conservation. As residential heating makes the switch to heat (pemgddclimate

heat pumps ogroundsource heat pumps as defined in Appendia@) transportation to electric vehicles and
away from fossil fuels, these sectors will be powered by electricity that is generated with renewable sources.
Due to the greater efficiency of electricity coamed to fossil fuels, overall energy consumption is expected to
decrease. This can be seerFigurel2 below. As with the statewidescenariomost of this decline will come

from the regionalresidentialheatingand transportation sectors.

Overall, the @atal amount of energy utilized in the region will decline by 50% by 2050.

5000 Regional Energy Consumption by Sector
4000
3000
[%2]
2 2000
m
S 1000
E 0
2015

2025
2035
2050

B Residential Heatings Residential Electricitys Commercial Uselm Transportation

Figure 12: Southern WindsCounty Regional Energy Targets by Sector (Source: LEAP Regional Model Goal S

Theregionaltargetsclearly showthat a substantial increase in efficiency, conservatand electrification of

energy production and consumption, will be needed across albsgdiut mainly residential heating and
transportation will be transformed with the most dramatic change over the next 30 y€eaasportation

energy consumption will need to drop by over 65%, and Residential Heating hpp29650.Note that these
aspimational targets are primarilintended to show the scale and types of changes needed to achieve the energy
goals.They represent only one potential pathway to 90/50
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C RegionalEnergy Uséy Fuel Type

In order to mee90/50 energy targetsthe changesaquired for theregiongenerally mirrothe changes
necessary for the entire statdigure 13 below illustratethe following changes iregionalenergy consumption
by fuel type across all sectors:

1 Adramatic reduction in total energy consumptibyg approximately50%
1 Ashift from nonrenewable to renewabldirectenergy sourcesand,
1 Growth indemand for electricitygenerated from renewable sources

Thedirect consumption of energy from nonrenewalfigels such as diesel, gasoline and heating oil, ailffom
69% of total energy consumption to 8% by 20&6cording to the LEAP analysBirect @ergy onsumption

from renewable fuelssuch as woodor heating ethanol and biodieseWill increase from 18% to 53% of total
regional energy consumption ovéhe same period. Electricity consumption which currently makes up only
13% of regionaénergy demandvill make up the difference increasing to 39% of total energy consumption due
to the increase in utilization of electricity for space heating and fpansition. Currently, generation of

electricity by renewable sources is minimal as a percent of ggakration butwill becomethe primary fuel

source by 2050 in order to meet state godlke breakdown of electricity el source and transition to
generation of electricity byenewable fuels is described in the section on target electricity generation.

Electricity
13%

Renewable
18%

NonRenewable
60%

Regional Consumption of Energy
2015 to 2050
(BTUs)

NonRenewable

- 7/

B MonRenewable

B Renewable

M Electricity

Renewable
539%

Figure 13: Regiontdrgets for energgonsumption across all sectors. Note how the size d2@b8pie chart shrinks to ahm hall
the sizeof 2015 reflectingthe overall reduction in energy demand neededaneet energy goals. Electricity will largely be
generatedirom renewable sources by 2050. The other energy sectors arerbdokvn by renewable and naanewable,
reflecting thesignificantshift away from nomenewablesy 2050
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90% of Regional Energy Demand will be Generated with Renewable Sources by 2050.

Figure 1dbelowgives a closer look at the breakdown by fual®e. In order to meet the energy goals,
transportation fuels thatodayare primary sources of fuel, such as gasoline and dieseheeill to bealmost
entirely eliminated by 2050. It is anticipated that, along with increagelicleelectrification, biaiesel will be
utilized as an alternative to thfeielsused now by the trucking fleetMore on these changes can be found in
transportation andspaceheating portions of this sectionAlthough compressed natural gas is expected to be
utilized by other rgions throughout the state, thRegiorhas no pipeline in the region and it will not be
incorporated inthis plah & | & 6 NIndeAtSséscedadaStiel oil fdveating is replaced byeat pumps
and wood, including cord and pellebue tothe elimination other fuel sourcesywood increasesas a proportion
of total enegy consumption, goinfyjom 15%in 2015to 28% by 2050

Regional Energy Use by Fuel Type
LEAP Model Goal Scenario Targets

4,000
3,500
3,000 m Electricity
Renewables
2,500 Ethanol
H Biodiesel
2,000 _
Biofuels
1,500 Wood
Non Renewables
1,000 .
m Diesel
500 m Qil
m Propane
0 .
Gasoline
m Other

Figure 14: Southern Windsor County Regional Energy Targets by Fuel Type
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D. Residential Energy Targets

Regional residential energy targets encompassradrgy consumption ithe home. Toachieve the90/50 goal,
the amount of energy used in homes will need to be reduced by more tha#30ith a reduction in non
renewable sources from 60% to 686 depicted in Figure 15elow. Of the totalresidential energy demandn
2015, home heating acoated for 85% and the remainder for other uses for appliances and lighting

2015
2050

m Renewable

= Non-renewable
Electricity Heating /
= Electricity Other

Figure 15: Southern Mtisor County Residential Energy Consumption Targets for Goal Scel

2025 2035 2050
34% 40% 55%
3% 8% 18%

Thetransition tomore efficient appliances and lighting, as well as proper weatherization of exigimgdwill

help to reach this redumn. It is anticipated thatnefficient heating systems witleed tobe replaced, or at least
supplemented by air source heat pumps further reduce dependence on neenewable forms oheating It

has been projected that by 202beat pumps will only account for 3% of residential heating energy demand, but
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over 25 yearsit will rise to 18% by 2058 With the exception of a small amounf propane remaining for
kitchen appliance use, by 2050 almost all fossil fuels will be eliminated as energy sources in the residential
sector.®

Figure 16 breaks dowmsidential energy consumptidn the regionby fuel type.Cord wood, fuel oil and

propane are the three primary heating fuels today comprising over 80% of total home energyuussntly in

the region single family homes burn over 5.5 million gallons of oil per year, but by 2050 this will be reduced to a
negligible amount.By 205Qfuel oil together withpropane will all but disappedo be replaced by more

efficient heat pumps. \Wod as a heating source for homesll have increased from 30% to 50% of residential
energy use. Although cord wood falls off, the use of more efficient vpatldts will increase.

Regional Residential Energy Use by Fuel Type

1,600

m Electricity (Non-heating)
1,400 m Wood pellets
1,200 Oil
é) 000 Natural Gas
? . ELPG
é m Kerosene
0 500 Heat Pump
400 Electric Heat
m Cord Wood
200 Biodistillates
0

2015 2025 2035 2050

Figure 16: Southern Windsor County Residential Energy Consumption Targets by Fu

The IEAPmodel assumes tht weatherization and conservation improvements in the regionwill account for
more than 30% of theverall drop inresidential heating demand TheRegional Planning Commission has
predicted that inorder to achieve residential thermal efficiency throughout the redi@® of homes will need

to be weatherized by2025,increasingto 31% by 2035, and 68 by 2050Strategies to achieve these goals can
be found in the followingection

As mentioned inthe previous sectiongurrently multi-family housingunits, specifically renter occupied
householdspredominantly utilizefuel oil and propandor heat However, it has been expected that these often

2These targets are based upon the LEAP Model System for the Regional Goal Scenario.
8 These targets are based upon the LEAP Model System for the Regional Goal Scenario.
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large complexes will shift to wood as a primary heasiogrce, either in the form of chips or pellets. These wood
burning systemsra regardedasbeing more efficient and more cost effective. Some buildings have already
begun the transitionFor examplethe Old Windsor Villaga the town of Windsorhasinsulated the building

and upgraed the windows, and theronverted to a pllet heating system $naller rental propertiesre more
likely to convert taair-sourcedheat pumpgi.e. coldclimate heat pumps)Groundsourced heat pumps (i.e.
geothermal heat pmps) are bestor new construction applicatian It is anticipated that weatherization and
efficiency inprovements will be mada both renter and owneioccupied spaces to increase heating efficiency
and help decrease overall consumption.
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E Commercal & Industrial Energylargets

The commercial and industrial sectors are not projectelave as dramatic a decline in energy consumption as
residential andransportation This sector is projected to reduce overall energy consumption by only 20% and
will, therefore, representa largerportion of regionaknergyat over 30% of total energy use. While electricity is
projected to remain relatively constant, use of wood and biofuel will increase as propane and fuel oil
consumption fall. By 2050, electrigitonsumption for the commercial/industrial sectoill be roughly half of
overall energy usgfollowed by wood fuel at 25%

The utiliation of woodfor heatingis estimated to riséor both commercial and industriaipace due to
increased use of biomasgating in larger buildings instead of oil and propahés expected that by 2025, 33
new wood heating systems will be installed in facilities within the regiomhenby 2035 a total of 73 units are
expected to be installed, and finally by 2050, 149itswill be installed.Some larger facilitiehaveconverted

to wood chip or woodpellet heating systemsuch as the Weathersfield School in Ascutargithe Springfield
High School and Technical Centeraddition to new wood heat systems, new heat puawill also be installed
in some facilitiesBy 2025 14 heat pump units will be installedollowed by 30 units by 2035, and 62 units by
2050.

Regional Commercial Energy Use by Fuel Type

800 m Wood and wood waste

consumption
700 Residual Fuel Oil
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Natural Gas
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Figure 17: Southern Windsor County Commercial Energy Consumption Targets by Fuel Type

Within the commercial sector, the LEAP maoasdumedhat oil-based fuels will be reduced dramatically over
time, and completelgliminatedby 2050. While in the industrial sector similar a@mewable fossil fuels, such
as coal, will also be removed from the fuel source mix by 2060versely, ppane is anticipated to remain as a
fuel source for both sectorsut at half the current usage in the commercial sector by 20%@ddition to
converting heating fuel sources, it will be necessary to weatherize commercial and industrial buildings to
conserveresourcesThe model hagstimated that by 2025 only 4% obenmercial establishments are
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expected to be weatherized proper|yollowed by 7% by 2035, and then only 15% by 2850 hese targets
seem low; exceeding these targets is preferable.

2035 2050
33 73 149
14 30 62

It is important to note that although transportation is a kegystcomponentfor regional commercedue to the
reliance on shipping materials both in and out of the region, tharienergy demand for that sector will be
addressed in the section below.

2035 2050
31% 63%
7% 15%

F. Transportation Energy agets

The transportation sector currentlyccounts for 40% af KS NB I A 2 Yy Q & The 2HAP mhod8 §a$ NH &
projected that thetransportation sector willrequire anoverall reduction in energy demand of up to 65% to
meet the 90/50 goal. As shown irFigure 18, non-renewable fasil fuels gasoline and diesedre currently the
predominantfuel types consumed in transportatioat 88% but will drop to 7% by 2050 with the replacement of
biofuels and electricity.

Privately owned vehicles in the region ussughly17 million gallons of gasoline travel up to 80 million miles
annually. Deselfuel utilized for heavy duty vehicles, such as trucks and haslesan additional 2 million gallons
of fuel consurption per year. This reliance aon-renewablefuelswill require amajor transitionin the
transportation sector to utilieg renewable sources of energy, as well as lifestyle chatgyeeduce overall energy
demand. The LEAP model estimates that a steady decline in gasoline consumption will need toerdter ov
next 35 years, from the current 17 million gallons to only 350,000 gallons by R@selfuel consumptionwill
also need to experience a similar reduction to a negligible ambyr2050.

4 These targets are bad upon the LEAP Model System for the Regional Goal Scenario.
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Regional Transportation Energy Use by Fuel Type
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Figure B: Southern Windsor County Transportation Energy Consumption Targets by Fuel Type

Asthe transition is made to move away from noanewable fossil fuels, the transportation sector will need to
employ alternative fuels sources, such as electriclige LEAP model is based on an assumption that electric
vehicles is one of the key ways to meet the energy gdaéxtric carswill become moe prevalent in Vermont
as a viableption for private vehiclesf extendedrange and alivheeldrive features become readily available
and affordable featuresBased on LEAP data input, this will have a slow sByrt.
2025 electricpassenger cars withnly be 1% of transportation energy demand
but will rise substantially over the next 25 years #0%by 2050

Chagingstations are located in two sites in Springiie one is in the parking lot
next tothe town office and severagllug-ins are located athe |91 Eit 7 park and
ride facility. In order to meet the increse in electric car usgrojected there will
need to be a significant increase in the number of charging stations available

It is expected that biodiesel will slowly replace diesghaprimaryfuel source
for heavy duty vehicle§ he LEAP data estites that the number of passenger vehiclesng biodesel will be
1% as well, and will only rise to 13% by 2050. For heavy duty velhiclesver biodieselwill bethe primary
renewable fueteaching 32% by 2025, 58% by 2035 and 96% by Blab@ever, biodiesel is not currently a
widely utilized fuel, an@gngine warranties may not cover damages if using biodiesel at certain fuel blend
concentrations (e.g. above B20)lthough often labeled aenewable fuel, ethanol, which is used as a blend
with gasoline, is seen decreasing over the next 35 years due to the exteesiegce intensiv@roduction
process.

To achieve thenajorreduction in total energy use for the transportation sectire transition awayfrom nort
renewable sourcealonewill not besufficient.A decline invehicle miles traveledVMT)will also be required.

The LEAP model has assumed tlagspitea slightincreaseprojectedin population, the vehicle miles traveled
should ranain relatively constanbver the next 35 years Changes in lifestyle pattertggether withchanges

in land use patterns by consolidating growth and investment within village and town centers, will contribute to
reductions in VMT Driving shorter distanes to work and utilizing public transportation, along wetiabling

other options, such as telecommuting, bicycling and carpoolingfusiier redue VMT.
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The anticipated changes needed in the transportation sector to mee®@80 goal specificallfhe transition
away from fossil fuels, woultad to a decline itraditional fueling stationsThis transitionwould need to be

managed to minimizénpact2 y  + S N#U@ishin®ustry

2025 2035 2050
1% 14% 70%
1% 4% 13%

32% 58% 96%

G. Electricity GenerationTargets

State Electricity Generation Targets

As mentiord in previous sctionof thisplarE G KS Y I 22 NA ( decticily isii K S 2y i Qa

provided by outof-state sources, specifically Hydro Quebec, as well as limitstia
sources, which leaves the state of Vermont vulnerable. The closing of the Vermont Yanke
nuclear power plant further limited the electricity being genedwithinthe state To
compensate for this loss in electricity generation some regions have utilized ngagral
poweredgenerators, as well as wood biomag&xher renewable sources of energy will be
able to further bridge this growing gap of electrigityoduction.Nuclearhas very high life
cycle costs for energy production and there is no permat@amd-term plan for waste

storage. It seems unlikely that a new nuclear power plant will be permitted in Vermont.

Figure 19: Projected Electricity Consumption Annually in Vermont (VEIC)
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