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Introduction and Background

West Chester Area Renewable Energy Goals

The Townships of East Bradford, East Goshen, West GoAfesttown, West Whiteland and the West
Chester BoroughPennsylvaniaare working with the West Chester Area Council of Governments
(WCACOG]Jo study the pathways for utilization of

1 100%renewable electricityy 2035
1 100% renewable energy ftieat andtransportation by 2050.

West Chester Borough and East Bradford Township lasreally adopted these goals viea 100%
Renewable Energy Vision Resolutioand plan to utilize this report to consider pathwas achieving
these goals The remaining Townsps plan to utilize the findings of this reportn evaluating the
potential adoption ofthese goals

In 2019, the six participating municipalities collectively hired the Cadmus Goozgmplete a study on
the feasibility, costs, and opportunities of thiansition, and to create a lonagrm, actionable roadmap
F2NI NBFEATAYy3d GKS O2YYdzyAaGeQa 3A21fao

Objective and Approach

Local governments across the United Statad globeemploy a wide range of strategi¢s support the
transition to renewable energ{RE) The viability and impact of these strategiesigadepending on
contextual factors, such astate-level regulation, utility typeand localfactors. The purpose of this
report is to provide the West Chester Ar€&/CA)municipalities withactionablestrategiesgiventheir
specific policy and regulatory conteid achieve their renewable energy goatong with targeted
implementation guidance for pursuing the selected strateghste that for the purposes of this report
renewable energgources areonsidered to include wind, solar, hydropower, and biomd$se Cadmus
¢SFYQa LINEnHying theserseratdgies is summarizedFigure lbelow and outlined inmore
detail in theStrateqy Analysis and Findésgection

! East Bradford Township. Resolution #818.https://www.eastbradford.org/download/government/Re2018
24-EnergyResolution.pdf

West Chester Borough. Resolution No-2A 7. https://west-
chester.com/DocumetCenter/View/9718/Resolutiofl 2-2017?bidld=



https://www.eastbradford.org/download/government/Res-2018-24-Energy-Resolution.pdf
https://www.eastbradford.org/download/government/Res-2018-24-Energy-Resolution.pdf
https://west-chester.com/DocumentCenter/View/9718/Resolution-12-2017?bidId=
https://west-chester.com/DocumentCenter/View/9718/Resolution-12-2017?bidId=
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Stakeholder and Policy and Strategy Energy and Financial
Community Engagement Analysis; and Siting Review Impact Modeling

s Conducted intake + |dentified potential *+ Analyzed baseline
interviews strategies energy levels

+ Convened an Advisory + Developed evaluation + Analyzed potential
Group workshop criteria energy impacts of

* Held a Community *  Assessed strategies selected strategies on
Visioning workshop against key criteria energy mix

* Project website * Conducted a solar siting * Assessed cost impacts
maintenance analysis for eight sites to municipalities

Figurel: Summary of Cadmus Process

1. Stakeholder and Community EngagemeAit the outset of the project, the Cadmus Team
conducted a series of engagement efforts to ensure the forthcoming research and analysis is
grounded in local goals and perspectivRksummary of thesengagementss includedbelow.

For more detailed informa&bn, please see Appendix A.

1 Advisory Group InputThroughout the project, the Cadmus Team receivemtinuous
input from a 12person Advisory Group comprised of individuals who represent
participating municipalities of th€€ouncil of GovernmentLCQG. Representatives from
the Advisory Group met with the Cadmus Team weekly to provide guidamténputon
key aspects of the studydditionally, the full 1Zberson Advisory Group reviewettaft
findings from each of the major components of methodology.

1 Interviews The CadmusTeam conducted onehour intake interviews with sixdvisory
Group members and one additional stakeholder. During these conversations, interviewees
provided feedback on what excites them and concerns them about renewable energy
transiti Y2 & ¢Sftf a GKSANI @Aairzy F2NJ 0KS 2Sai
they feel will help them reach their goals.

9 Advisory Group Workshophe @dmusTeamfacilitated an irperson 2.5hour workshop
with the full Advisory Group on July ®10 solicit further feedback from the Advisory
Group and prepare for a Community Visioning Workshop held in the West Whiteland
Township building later that day.

1 Community Workshaplrhe CadmusTeamheld a community visioning workshop during
which the Advisoy Group members and the Cadmus Team facilitated conversations with
community members to begin to define a community energy vision for 2050, to identify
RAFFSNBY (G O2YYdzyAde LINA2NAGASAZ FyR RA&Odza
and desired outome for the project. The workshop had approximately 60 attendees, who
were divided into seven breakout groups for discussions.
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2. Policyand Strategy Analysi& Siting ReviewBased on stakeholder and community feedback,
GKS /FRYdzA ¢SFYQa LINA2NI 62N)] 6A0GK YdzyAOALI £ 3
GKS 2Said / KSadiSNI ! NBlFQa aidl Sz dziaAftAGeT FyR f 2
of 42 strategy optionscross the electricity, transportation, and building sectors that could be
f SOSNF ISR (G2 FOKAS@®S GKS 2Sad /KSadSNI ! NBFQa
this initial list of strategy options with the Advisory Group members, which then conduacted
prioritization exercise to select thep 18 strategies to analyze furtheFor each of the top &
strategies the Cadmus Team analyzed and ranked each strategy on a scale of one (low) to three
(high) against key criteria includipgtential scale of imact, technical and political feasibility, as
well as financial impacEurther detailoon the criteria and results of the analysis can be found in
the Strategy Analysiand Findingssectionand the full listof the initial 42 strategies can be
found in Appendix BAdditionally the Cadmus Teanopoducted asolar feasibility analysi®r
multiple municipallyowned sites across the WCAhe full details of this analysisin also be
found in the Appendix.

3. Energy and Fiancial Impacts ModelingAt the outset of the modeling task, the Cadmus Team
first conducted research on the current mix of electric power sources for the West Chester Area,
and developed a businessusual forecast of likely changes in the electric poméx during the
planning period (preser2050).Next, the Cadmus Team assessed the likely energy impacts each
selected strategy would have toward increasing the share of renewable energy in the West
ChesterANB | Q& & dzLJLJX & Y A E Zcostsdassdci@tedt with-each sirt&yy drigolich y (0 A | £
To conduct this modeling work, the Cadmus Team conducted research on local and state
context, drawn on its existing database of local government policy impacts and experience in
conducting energy sector modeg for cities, and consulted with the Advisory Group members
to refine the model inputsFurther details on the modeling methodology and assumptions can
be found inAppendix C

Key imitations

Thisstudy focuses on strategies that will support a transfation of thez / | €ha@rgy system. While

energy efficiency (EE) plays a significant role in this transformation, actions to improve efficiency are not
AdZFFAOASY(H (2 | OKAS@S Wlégaids/in effidieDc® are ridi2the foaud of thik S NS F 2
report, they are considered in the baseline model. Additionally, the report includesléighguidance

on EE strategies and key resources for next steps in AppenBixtbermore, this stug focuses on the

changes needed to theenewableenergy supply d transform the WCAenergy system and is not a
greenhouse gas emissions accounting exerdisstly, the results of this study should be refreshed
periodically to account for local progress against initial strategies, technology advancement, electricity
market changes, and other contextual updates.
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Electricity Landscape

State Context
There are several state policies and programs that both support and limit renewable energy deployment
in Pennsylvani&ey state policies are listed below.

f Deregulated Market. The state of Pennsylvania has deregulated electricity market In
deregulated electricity marketsnvestorowned utilities are not permitted to own and operate
power plants that generate electricitynstead retail customers are free to purchaséedricity
from a competitive suppligrandthe utility continues to provide distribution services. Within the
West Chester Area, PEQOrmerly the Philadelphia Electrical Compaig/the electric utility.
There areseveralcompetitive energy suppliers active in Pennsylvania ofémetail customers a
rangesupply options thainclude differentelectricity souresand prices’

1 Pennsylvania Alternave Energy Portfolio Standar@ABEPS) This standardequires all electric
distribution companies and electric generation suppliers in the state to supply 18% of electricity
with dalternativeé energy sources by 2021. TWdSmandates that 8% of electricity must be
generated from Tier | resourcésyhile the remaining 10% must be mgrated from Tier Il
resources. The ABPSalso includes a solar careeit, requiring 0.5%of electricity be generated
from solarphotovoltaic P\j by 2021’

1 Net Energy MeteringState law requires investawned utilities to allow certain customers to
net meter excess electricity that is produced by eligible systéstomer groupseligible for
net metering in Pennsylvaniaclude esidential customers with systems that generageto 50
kW, nonresidential customers with systems that generate up to 3 MW, and customers with
systems generating between38 MW that also serve as micgrids and emergency systems.
Systems eligible for net metering include solar PV, solar thermal, \Wwyetopower, geothermal
energy, biomass, fuel cells, combined heat and power, municipal solid waste, waste ceal, coal
mine methane, and other forms ddistributed generationas well ascertain demaneside
management technologiesCustomers who participatin net metering receive credits valued at
the full retail rate for every excess kWh produced by the system each month, and excess credits

% Cadmus. Pathways to 108ttps://cadmusgroup.com/paperseports/pathwaysto-100-an-energysupplytransformation
primer-for-u-s-cities/
* PA Power Switch. Shop for Electricitips://www.papowerswitch.com/

®Tier | resourcednclude: photovoltaic energy, sokiinermal energy, wind, lovimpact hydro, geothermal, biomass, wood
pulping and manufacturing byproducts from energy facilities within the state, biologibadlyed methane gas, coatine
methane, and fuel cell§DSIRE

® Tier Il resourceinclude new and existing waste coal, distributed generation systems less than 5 MW in capacity, -@&eand
management, largascale hydro, municipal solid waste, wood pulping and manufacturing byproducts from energy facilities
locatedoutside of the state, useful thermal energy, and integrated gasification combined cycle coal tech(DBERE)

"DSIRE. July 2018. Alternative Energy Portfolio Standénd.//pro grams.dsireusa.org/system/program/detail/262

8 DSIRE. November 2019. Net Meterintps://programs.dsireusa.org/system/program/detail/65



https://cadmusgroup.com/papers-reports/pathways-to-100-an-energy-supply-transformation-primer-for-u-s-cities/
https://cadmusgroup.com/papers-reports/pathways-to-100-an-energy-supply-transformation-primer-for-u-s-cities/
https://www.papowerswitch.com/
https://programs.dsireusa.org/system/program/detail/262
https://programs.dsireusa.org/system/program/detail/65
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roll over monthto-month®t Sy yaet g yAl Qa ySi YSGSNAy3a Nz Sa
and virtual meter agggation for meters belonging to the same customer that are located
GAGKAY G2 YATtSa 2F GKS Odzad 2 YSNDENetde®rinis NI &8 6 A
is a useful policyor supporingthe development of distributedenewable energgeneration as

it providescompensation for excess energy generatimmtributed to the grid.

1 Third Party OwnershipThe statepermits third party ownership in the form of leases and power
purchase agreements (PPABpth structures allow a thirgarty, such as &E developer, to
build, own, and operate a RE system on behalf of a host customer. This model enables
customers to avoid the upfront costs of distributed RE installation and it allowsx&xpt
entities (e.g., governments and ngmofits) that do not havelirect access to federal and state
tax credits to leverage these incentives

1 Community Solar.House Bill 53land its companion, Senate Bill 705, are currently under
consideration, and, if passed, would allow for community solar in Pennsyffa@i@mmunity
solar projecs, sometimes referred to as solar gardease usually large solar PV arrayghich
produce clean electricity that community memberacross multiple propertiegare eligible to
purchase' Currently, solar energy in Pennsylvania and its bemefie only available to persons
and entities who own property upon which solar can be installed. The proposed community
solar program would expand access to solar energy significantly by enabling anyone with an
electric bill, such as renters, to subscriioea share of a solar array in a different location than
their residence or business. Subscribers would receive a credit on their electricity bill for the
share of renewable electricity whichthey are subscribel.™

1 Solar Renewable Energ@ertificates (SREE). An SREC &Renewable Energy Certificatieat
denotes ownership osolarenergy Pennsylvania is one akevenU.S. states thahave a solar
carveout that requires utilities to purchas8olar Renewable Energertificates to meet the
renewableenergy portfolio standardsThe value of SRECs varies depending upon market supply
and demand at any given timas of February 202@he value of one SREC in Pennsylvania was
approximately $40/MWh of electricit}’ There have beenrecent changes within the
Pennsylvania SREC martteit mayincrease the value of SRECs in the statelmore changes
may follow in the coming years Most recently,2017 Act 4& limits the ability of out of state

o Energy Sage. January 2020. PECO Energydtietihg. https://www.energysage.com/netnetering/peceenerqgy/.

©DSIRE. November 2019. Net Meteringps://programs.dsireusa.org/system/program/detail/65

" Solar United Neighbors. Make Community Solar a Reality in Pennsylvania.
https://www.solarunitedneighbors.org/pnnsylvania/takeaction/communitysolarreality/.

12 EnergySage&Community Solanttps://www.energysage.com/solar/communigolar/communitysolarpower-

explaned/
13 Pennsylvania House of Representatives. January 2019. Hot&go@sorship Memoranda: Community Solar Legislation.
https://www.legis.state.pa.us//cfdocs/Legis/CSM/showMemoPublic.cim?chamber=H&SPick=20190&cosponld=27796
14 SRECTradPennsylvaniahtips://www.srectrade.com/markets/rps/srec/pennsylvaan

1 EnergySageé&SRECSs in Pennsylvania: prices, projections, and program staigs/news.energysage.com/srees
in-pennsylvanigricesprojectionsand-programstatus/



https://www.energysage.com/net-metering/peco-energy/
https://programs.dsireusa.org/system/program/detail/65
https://www.solarunitedneighbors.org/pennsylvania/take-action/community-solar-reality/
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electricity generators to participate in the Pennsylvania SREC marketstyears out of state
electricity generator participation was high in the Pennsylvania market, which drove down
prices.

Utility Context

The West Chester Areamuidi f AGASa FNB f20FG§SR 6AGKAY t 9/ hQa
PECO is an investowned utility that provides electricity and natural gas service to 1.6 million electric
customers and 511,000 natural gas customers across Southeastern Renizsy PECOsupports
renewable energy in Pennsylvatigoffering net metering as required by state policgndthroughthe
provision of education materials on key renewable energy topics, including interconrnéctind
renewable energy financing optieft® PECO also offers several energy efficig)focused incentives

and programs, including home energy assessments and a range of discounts and rebates for energy
efficient appliance$’ The Pennsylvania Public Utilites Commission (PUC) regulatesoimvesed

utilities in Pennsylvania, including PECO, and is responsible for ensuring reliable service at reasonable
rates?*

Local Policies and Initiatives

In addition to statelevel policiesocal actions also shape the landscape fotential future en&gy
actions. West Chester Area municipalities have taken steps to support the deployment of local
renewable energy. Beyond supporting the 2035 and 2050 renewable energy goals and the development
of this report,selectedhighlights across the municipalitiexclude:

1 West Chester Borough installed’a-kW solar canopyn the Chestnut Street Garage roof in
20009.

9 East Goshen has formed Sustainability Advisory Committedo discuss environmental,
economic.and social sustainability.

1 West Goshen applied fdunding to install 2 EV charging statiorag the Township building
(if successful installation will happen spring 2020).

16 Pennsylvania General Assembly. 2017 Act 40.
https://www.legis.state.pa.us/cfdocs/legis/li/uconsCheck.cfm?yr=2017&sessInd=0&act=40

Y PECO. Company Informatidritps://www.peco.com/AboutUs/Pages/Companylnformation.aspx

¥ PECO. DER Interconnection Viability.
https://www.peco.com/MyAccount/MyService/Pages/DERInterconnectionViability.aspx

YPECO. Solar for Homes and Businesses.
https://www.peco.com/SmartEnergy/MyGreenPowerConnection/Pages/SolarforHomeBusiness.aspx

% PECOFor Your Homehttps://www.peco.com/WaysToSave/ForYourHome/Pages/Default.aspx

2 Pennsylvania Public Utility Commission. Mission Statenfréint.//www.puc.state.pa.us/about puc.aspx

10
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1 Solarizé® Southeastern Pennsylvaniwas established in 2019 and over 30 homeowners
signed contracts for solar PV installations. Anotb@mpaign is anticipated in 2020 with a
renewed focus on Chester Courity.

Additionally, the Sierra Club has an active Southeastern Pennsylvania chapter and Ready for 100 team
that provides education opportunities to the local community. Some examplegiiclu

1 The Chester County 100% Renewable Energy Expo and Discussion
1 Ready for 100 After the Resolution Conference and Discussion

166%
fean Erurgy
08/5Ware cou

Ready for 100Parade
’ :

Solar PV on Westtown School Althetic Center

2y.s. Department of Energy. Office of Energy Efficiency and Renewable Energy. Solarize Guidebook.
https://www.energy.gov/eere/starpoweringamerica/solarizguidebook

Z golarize Southeast PAips://solarizesoutheastpa.com/

11
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Current Energy Consumption and BaseRnejections

Overview and Methodology

To betterassesshe scale of changeeededto achieveWest Chested NJ 208b3and 2050 renewable
energy goals, it is important to understand the current breakdown of energy generation sources, utility
projections for futureeledricity generation,and baselineforecasted energy consumption and supply

This analysis outlines the current energy generation sources throughout the West Chester Area and the
expected changes to the electricity supply through the year 2050

To determinethe amount of energy consumed by the townshigghe CadmusTeam began by
aggregating data on energy use in the building and transportation se@tdiext, the energy
consumption of each sector was broken down to determine the source of energy (i.e. eliggnicity

or another fuel source). The electricity mix for the region was then disaggregated into its composite
sources. Figur@ visually represents the baseline energy modeling methodology.

Energy Sources
o + Diesel
"+ Natural Gas
L « Fuel Oil
* Propane
+ Coal
Electricity — =, *  NUclear
+ Hydro
+ Biomass
«. * Wind and Solar

Building Energy Use

Figure2: Energy ModeWorkflow

Current Energy Consumption

Based on most recent available data, the West Chester Area consumes approximately 14,000 billion BTU
FyydzZ tfted 2Sai / KSaiSNDaE SySNHeé& YAE A& HT LISNOSyI
direct fossil fuel consumpion. Over one third of the energy consumed is sourced from gasoline and

diesel for the transportation sector. Natural gas, fuel oil, diesel, and propane are primarily used for
heating in buildings, and account for about 36 percent of the mix. Of the lgehigls, natural gas is the

most prominent, and is consumed significantly for electricity generation as well.

 Data sources used to figure the current consumption in the building sector was derived primarily from U.S.
Census data and Delaware Valley Regional Planning Commission (DVRPC) 2015 Greenhouse Gas Emissions
Summary. Data for the transportation sector are mainly sourced from U.S. Census data, Energy Information
Administration (EIA), and the Southeastern Pennsydvanansportation Authority (SEPTA).

12
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28430 / KSaiaSNDna St SO0 NROA (-newablds. Arthird df hé @bdrdy Eom&sS LISy R
from nuclear power plantsand a slightly smker share fromnatural gasplants Coal consumption

decreased significantly over the last decade bitill supplies approximately 20 percent of electricity

more thanrenewables. Renewables, such as wind, solar, hydropower, and biomass, malkeayer 1

percent of the overall energy mix. Figuillustrates the energy consumption by fuel type and
electricity source.

Energy Sources Electricity Sources

Natural Gas

9.70%
Electricity
27.42%
Natural Gas
21.81% \ Petroleum
0.05%
Other
Renewables 0.16%
Propane 1.36%
Diesel 1.03%
3.67%

Figure3: Energy Consumption by Fuel Type

As seen in Figuréd below, the buildings sector constitutes 60% of eallergy consumed in the West
Chester Area. Of that 60%7%comes from commercial and industrial buildings, and the remaining 23%

is consumed by residential buildings. Most of the energy consumed in commercial buildings comes from
electricity and natural gas whereas residential buildings primacbnsume natural gas. The
transportation sector predominantly uses gasoline, with a relatively small share of diesel. Electric
vehicles(EV)currently comprise a minimal amount of transportation energy consumption.
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Figure4: Breakdown ofEnergy Consumption by Sector and Fuel Source in 2(
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Baseline Scenario

¢KS LlzN1J32&asS 2F I o0l aStAyS &o0 Skélyakktacity ink in 285 ai@® RSt 2
2050without any additional actiorfirom the municipalities or stateThe basefie scenarigrojectsWest

/ KS&aidSNJ | NB-itkeileddigity ixizyith 2080 based on prad additions and retirements in

t Syyaet gl yAaLlGhan tiths dedthichy Gectar dfleR thgreatestnearterm potential for

renewables transformation, most of the strategies selectedtly WCA participating municipalities

focus on the electricity sectoAs suchthe baseline moddllsoillustratesthe electricity sector.

The baseline model accountsrfthe shutdown ofthe Three Mile Islandhuclear power planin 2019,

which provided just2 @S NJ o2 2F (GKS &0 (tSRdcinc@doratesitieIpadedutof 3 Sy SN
coalwith a 10% compounded decreaseeryyearmoving forward extending thetrend seen inthe past

decade Renewables are expected to increase based on targetdpdhe Pennsylvania Alternative

Energy Portfolio Standardr Tier 1 resourceand are projected to grow at a constaabnualrate of

0.5%after the targetof 8% Tier 1 renewablés reachedy 2021
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Figure5: Current ProjectecElectricity Generation by Fuel Source

Key Takeaways from the Baseline Scenario
The model projects the following baseline milestones:

9 Overall electricity consumption increases 2¥ percent over the modeled period due to both
projected population growth and electrification of the building and transportation secins.
results of this baseline modelccount for a3%reduction in electiity demand through 2050
due toenergy efficiency gagmas projected by the Energy Information Adistration.

1 By 2019:Natural gas overtalenuclear as thegrimary fuel sourcefor electricity. This is largely
due to the planned retirement of the nucleppwer plant on Three Mile Island.

1 By 2040Coalis almost entirely phased out of the electricity nard replaced byatural gas.

1 By 2050:Renewables make up 22.5 percent of the electricity mix. This increase is due to abiding
by the Pennsylvania Alternative Energy Portfolio Standard (AEPS), and an assumed constant
growth after the AEPS target year of 2021.

In sum,over the30-year modelingperiod,2 S& G / KSAGSNI ! NBI Q& eéndasdsRéy 3 | YV F
progressivelyelectrified, which increasesoverall electricity demand. Meavhile, the electricity mix is
projected to becomemore and morepowered by renewable resourcess coalis phasedout and
renewable prices declingCollectively, lhese trends willsupport West Chestemunicipalities in their
efforts to reach 2035 and 2050 renewable energy godlat not at a sufficient scaleCurrently,
renewable energy generation is minimal in &t®rs for the participating municipalitieSpecifically, in

the baseline scenario, renewables are projected to reach a 22.5 percent share of the electricity mix by
the end of the 36year modeling periodHowever, West Chester municipalities still havgngicant
opportunity to accelerate andcalethese trends through policgnd programmati@ction. Specifically, in

the following section of the reposthe Cadmust S | MrRlgsisocuses on pathways for municipalities

to (1) increase renewable generatiomithin the electricity supply mixn the nearterm, and (2)
accelerate electrification dfuilding and transportation endses over the mido longterm.

The neatterm policies that enable and increase the renewakieshe electricity system are of great
importance to eaching the WCA municipalities renewablectricity goals.Next, alongerterm goalto

15
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electrify the building and transportation sectois necessary toeach a fully renewable energy supply.
This means thatlectricity will need to replace natural gas and fuel oil in the buildings sector and
gasolineand dieseln the transportation sector.
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Strategy Analysis and Findings
Strategy Analysisethodology

Policy Analysis

There arenumerousstrategiesthat the West Chester Area Munpeilities couldundertake in an effortto

achieve theirrenewable energy goalsAs noted previouslyrenewable energy sources include wind,

solar, hydropower, and biomas3o identifya subset ofstrategiesthat would be appropriate and

effective in the WessChester Area context, the Cadmus Tefinst compiled an initial list o2 strategy

options spanning the electricity, transportation, and building sext®he selection of strategies on this

list was informed by stakeholder and community feedhathe G RY dza ¢ S| Y QawithLINA 2 NJ
Ydzy AOA LI £ 3I2@SNYYSyiha yluA2yYsARST | sfdie, ullifAaahd NBaS| |
local policy contextoutlined inthe Electricity Landscapgection

The Cadmus Team shared this initial list of strategy options with the Advisory Group members, which
then conducted a prioritization exercise to select tiop 18 strategies to analyze further. For each of

the top 18 strategies, the Cadmus Team theualitatively assessednd ranked each strategy on a scale

of one (low) to three (high) against key criteria, summarized below

9 Potential Scale of ImpactExtent to which a strategy is expected to increase renewable energy
supply in the electricity sector and/ancrease the adoption of electrification technologies
within the transportation or building sector within the West Chester Area.

9 Technical FeasibilityExtent to which a strategy is feasible considering potential technical
barriers (e.g. technology or poy).

9 Political Feasibility Extent to which a strategy is feasible considering local and state political
barriers and social acceptability within participating municipalities.

1 Potential Financial ImpactExtent to which a participating municipality wificur costs to
implement the strategy.

For each strategy, the Cadmiisam also worked with the Advisory Group to identify key relevant
SEFYLX S&a Ay (GKS 2S840 /KSaGSNI ! NBF 2NJ ySAIKO 2 NAR
implementation timeline as shor (0-1 years), medium (2 years), or longerm (5+ years)For more

information on the top 8 strategiesplease see the strategy profiles below.

Energy and Financial Impact Modeling

The finalcomponent of the anlysisinvolvedquantitative energy andinancial impact modeling. Of the
18 strategies identified as priow#s in consultation witithe Advisory Group, seven were deemed to
have a minimadirect impact on the energy mir the nearterm. While these strategies play a key role
in setting the fandation for future action, they are anticipated to have a minimal direct impact on the
energy supphand therefore were not modeled

The remaining 11 strategies were expected to have greater energy impactichthe Cadmus Team
modeled the likely energimpacts and calculated the approximate financial impashof these 11
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selected strategps would have toward increasing the share of renewable energy in the West Chester
I NBI Q& &Simhd dondidemations darach modeled strategy include:

1 Year StartedThe year in which a strategy is expected to begin affecting distributed generation
buildout or the power supply to the townships.

1 Area of Impact Area in which a strategy impacts the electricity supply. Stiategither
increase distributed generation in the townships directly or cause broader impacts to the power
mix supplying the townships.

1 Scale of ImpactExtent to which a strategy affects renewable generation and how large the
impact is assumed to be pgear.

For more information on the modeling methodology and assumptiptegase seeAppendix C

Synthesizeéindingdor AnalyzedStrategies

Based on the findings from the policy analysis and the results of the emerdyfinancialimpacts
modeling work four keycategories emerged into which the 18 strategies can be divitigaending on
expectedimpact, local level of control, and overall role in the energy transifidrese categories include
1) Enabling Strategies, €ommunity Engagemei8trategies, 3) Municipal Supply Mix Strategies, and 4)
StatelLevel Options.

Each of these categoriemd the associated strategiesre explained in further detaiin the following
section.For each strategy, ane-page profile detailsnformation fromthe strategyanalysis, incluitg
estimated energy impactstechnical feasibility, and political feasibility as well as detailed
implementation information, such dsvel of local control, timeline, implementation steps, and relevant
resources and example®e key belowsummarize$iow to interpretthe profiles:

Potential Extent to which a strategy is expected to increas: Low: Action is expected to have minimal @
Scale of renewable energy supply in the electricity sector no impact of the level of RE and/or
Impact and/or increase the adoption dadlectrification adoption of electrification technologies in
technologies within the transportation or building the West Chester Area.
sector within the West Chester Area. Medium: Action is expected to have a
moderate impact on of the level of RE
and/or adoption of electrification
technologies in the West Chester Area.
High Action is expected to have a major
impact on the level of RE and/or adoption
of electrification teehnologies in the West
Chester Area.
Technical = Extent to which a strategy is feasible considering Low: Action faces major technical barriers
Feasibility  potential technical barriers (e.g. technology or  that jeopardize the action's ultimate
policy). implementation.
Medium: Action faces moderate technical
barriers, though these barriers are not

considered fatal flaws.

High Action is expected to be
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implemented without significant technical

complications.

Political Extent to which atrategy is feasible considering Low: Action faces major political barriers
feasibility  local and state political barriers and social and/or strong opposition from some
acceptability with participating municipalities. stakeholders.

Medium: Action faces moderatpolitical
barriers and no strong response from
stakeholders.
High Action is expected to be
implemented without significant political
barriers and stakeholders are expected tg
be broadly supportive or ambivalent
toward the action.

Local Level Extentto which a strategy is within a participating Low: Action is outside of the direct control

of Control Y dzy A OA LJ fcantré Q&4 RA NB OG of a participating municipality
Medium: Action is partially within the
direct control of a participating
municipality, butrequires coordination
with other entities (e.g. the utility)
High Action is within the direct control of §
participating municipality

Timeline / FG§S3I2NRAT I GA2y 2F I &0 ShortTerm 0-1 years

timeline. Medium-Ternm 2-4 years

LongTerm 5+ years

Category 1: Enabling Strategies

Overview

This category includes strategies that set the foundation for future action. Many of these strategies
ensure alignment with current and future renewable energy technologies in order to reduce costs and
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policy barriers associated with renewable energy inddign. These strategies are typically highly local

and within the direct control of the municipality, but are not expected to have a substantial, direct
impact on the energy mix. As such, these strategies have not been included in the energy and financial
impact modeling workLastly,while WCA municipalities are expected itecur costsfor staff-time to
implement these strategiesin the nearterm, there is strongpotential for these strategiesto also
generate financial benefitand job creatiorfor WCA ommunities in the longerm. Key strategies in this
category are listed below:

M D 9y O02dzN} 3S &a2f NI N HnA
(VR {GNBFYtAYS AYyG§SND2 HH
M D t I AaNBIRe 2NRAYIl Hn
(VR Lyadlft LlzofAO OKIF HcC
1.5 Develop a building electrification roadmap 28

20



CADMUS

Strategy 1.1: Encourage Solar Ready Guidelines

Participating municipalities encourage new buildings to be built in a way that
accommodates future solar installations

Limited direct energympacts expected as th&trategy does not

directly generate clean energy and is limited to the rooftop so
Potential Scale of and new construction market. However, this strategy reduces

Impact technical and financial barriers to solarplementationand will

thus play an importanrole in the West Chester Area achieving
its full solar potential over the mediunto longterm.
No major technical barriers expected givitie Delaware Valley
wSIAZ2Y It tf Iy yDVRPexstRgGYideindsA 2
Additionally, several resources outlining best practices are
available via SolSmalftiational Renewable Energy Laboratory
(NRE), and mae. See below fomore information on resources
No major political barriers expectedccording to NREbuilding
owners and real estate developers stand to benefit from solat
ready guidelines as it is a lesost step that will position them to
take advantage dbwer costs of solar in the future.

Description

TechnicaFeasibility BYISBIELV sl[€]s

Political Feasibility HIGH

Level of Local Control:

Low Medium High

Timeline
ShortTerm Medium-Term LongTerm
Financial Information
Costs Implementation costs are expected to be largely limited to staff time.

Implementation Steps Resourcesind Examples

i DVRPGCSolar Ready New Construction

Checklist
1 Review template solar ready guidelines and ada § West Chester Boroughk:reen Building
* for WCA context, if needed Certification Checklist

1 NREL: Solar Readyn Overview of
Implementation Practices
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https://www.delawarevalleysmartgrowth.org/wp-content/uploads/2016/01/SolarReadyNewConstructionChecklist.pdf
https://www.delawarevalleysmartgrowth.org/wp-content/uploads/2016/01/SolarReadyNewConstructionChecklist.pdf
https://www.west-chester.com/569/West-Chester-Sustainable-Building-Certif
https://www.west-chester.com/569/West-Chester-Sustainable-Building-Certif
https://www.nrel.gov/docs/fy12osti/51296.pdf
https://www.nrel.gov/docs/fy12osti/51296.pdf

2.

Consider joining SolSmart for additional technic:
assistance related to best practices and
implementation

CADMUS

I SoBmart:Technical Assistance
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https://www.solsmart.org/how-we-help/types-of-assistance/
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Strategy 12:  Streamlire Interconnection Processes

Interconnection is the process by which a new distributed energy generation
NE&2d2NODS adzOK Fa | a2tk NE 6AYyR 2N K
grid. Once aenewable energproject has been built, it can be interconnected in
order to provi@ power to the gridThis interconnectioanables off-takers from the
project to receive credit for theitINE 2 SOG Qa Sy SNRHe&e 02y i

Description

process calledet metering(described ithe Electricity Landscapgection of this
report). Interconnection requires approval from the utildpd caninvolvea lengthy

process, depending on whether any grid improvements are needed to support"
additional load or the number of additional applications that are in the queue.
Participating municipalitiegould collaborate with PECO tevelop more
transparent,standardizd, andin some cases automadeutility interconnection
procedures.

Potential Scale of
Impact

TechnicaFeasibility

Political Feasibility

Level of Local Control:

Timeline

MEDIUM

MEDIUM

Limited direct energy impactxpected as thatrategy does not
directly generate clean energiowever, this strategy reduces
technical barriers to solamplementationand will thus play an
important role in the West Chester Area achieving its full sola
potential over the mediumto longterm.

Sometechnical barriers expected.otential barriers may include
municipal staff and community membengedingto become
more familiar with interconnection processes in order to enga
effectively with the utility Additionally, there may be barriers
related to the need for infrastructure upgrades.

There are no major political barriers expectédldressing
interconnection would likely generate support from homeown:
and solar developers who wish to install soldmis strategy has
the potential to strengthen the community's relationship with
utility. While some homeowners and solar contractorsda
LJdzo £ A Of & LJzof AAKSR O2YLX | Ay
costs, streamlining the interconnection process could help re¢
a mutually beneficial arrangement for all parties involved.

Low Medium High

. 4
o IS

ShortTerm Medium-Term LongTerm
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Financial Information

Costs Implementation costs are expected to be largely limited to staff time.

Strategyis expected to producdirect saving$n theinstallationcostof residential solaat
Savings  approximately $125 for an average 5 kW residential solar sydtene that this savings is
reflective of the soft cost savings aftére interconnection process has been streamlined.

Review interconnection begtractices identify
1. challenges and concerns regarding the existing
interconnection process

Interstate Renewable Energy Council:
Model Interconnection Procedures

A DVRPC & SolSmattidressing Solar PV
Interconnection Challenges: Lessons for

Engagd’ECO and hold a collaborative discussio
to discuss concerns and potential solutions. Set

2. . L Local Governments and Utilities
a process for ongoing communication between A Sol ¢ Toolkit for Local G -
PECO and the WCA. o“smar oolkit for Local Governments:
Utility Engagement
Consider joining SolSmart for additional technic:
3. assistance related to best practices and A SolSmartTechnical Assistance

implementation

24


https://irecusa.org/publications/model-interconnection-procedures/
https://www.dvrpc.org/solar/pdf/Addressing_Solar_PV_Interconnection_Challenges_Final.pdf
https://www.dvrpc.org/solar/pdf/Addressing_Solar_PV_Interconnection_Challenges_Final.pdf
https://www.dvrpc.org/solar/pdf/Addressing_Solar_PV_Interconnection_Challenges_Final.pdf
https://www.solsmart.org/solar-energy-a-toolkit-for-local-governments/utility-engagement/
https://www.solsmart.org/how-we-help/types-of-assistance/
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Strategyl.3: Pass EMReady Ordinances

Participating municipalities encourage E&édiness measures in new constructior
and/or renovations of a certain levéhcluding providing adequate electrical
capacity to support EV charging or installing charging stations in a certain
percentage of parking spaces.

Strategyis not expected to increase the adoptionEW¥sn the

near term since the strategy focuses on the new construction

market and doesiot address the much larger shareefisting
Potential Scale of buildings. Voluntary measures will also have a lesser impact 1

Impact mandated ons. However, increased access to charging

infrastructure in all new construction will help reduce range
anxiety and encourage EV adoption in the medium to {t@mm
as additional new developmeiccurs
No major technical barrisrexpected Additionally, there are
TechnicaFeasibility HIGH several resources outlining best practices via the Alternative
Fuels Data Center.
No major political barriers expected as EV ready ordinances
suggested strategy in the PA Electf@hicle Roadmap. Level of
political feasibility may vary depending on local interest in
voluntary options (like current West Chester example) as
opposed to mandates. Developers might plsitk on having to
comply with new EV Ready codes if they m@ndated.

Description

Political Feasibility MEDIUM

Level of Local Control: o ...

Low Medium High

Timeline .

ShortTerm Medium-Term LongTerm

Financial Information

Costs Implementation cost$o pass the ordinancera expected to be largely limited to staff time.
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Implementation Steps Resourcesind Examples
A

1.

Develop EAReadyvoluntary codeszoning Alternative Fuels Data Centétennsylvania

ordinances, oparking requirements MAD .

’ A City of Atlanta, GAEV Reay Ordinance
Implement the new methods to support EV A City of RichmondBCResidential EV
Readiness Charging, A Guide for Locaiernments
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http://files.dep.state.pa.us/Energy/OfficeofPollutionPrevention/StateEnergyProgram/PAEVRoadmap.pdf
http://files.dep.state.pa.us/Energy/OfficeofPollutionPrevention/StateEnergyProgram/PAEVRoadmap.pdf
https://www.atlantaga.gov/Home/Components/News/News/10258/1338?backlist=/
https://pluginbc.ca/wp/wp-content/uploads/2018/10/Residential-EV-Charging-A-Guide-for-Local-Governments.pdf
https://pluginbc.ca/wp/wp-content/uploads/2018/10/Residential-EV-Charging-A-Guide-for-Local-Governments.pdf
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Strategy 14: Install Public Charging Stations for EVs

Participating municipalities build out EV charging infrastructure in publicly owne
buildings, parking lots, or in the righf-way.

Strategy is expected to increase the adoptiorleictric vehicles
Potential Scale of MEDIUM in the West Chester Area. A noted barrier to entry in the PA
Impact HIGH Electric Vehicle Roadmap is access to charging infrastructure
residents without a garage or dedicated parking.
Strategy is expected to face mate technical barriers as
adequate electrical infrastructure is necessary to support
charging. Adding electrical capacity can potentially be an
expensive, time consuming, and disruptive process.
Little political and stakeholder opposition is expected as publi
chargers are already a commuopic of discussion across the
municipalities. One potential point of contention is determinin
Political Feasibility MEDIUM the source of funding as charging infrastructure has higfinont
costs Anothercontentious topic maye theimpact on available
parking. If space for parking is already constrained, designat
some parking spots as "EV only" might incur pushback

Description

Criteria

TechnicaFeasibility MEDIUM

Level of Local Control:

Low Medium High

Timeline

ShortTerm Medium-Term LongTerm

Financial Information

Implementation costsncludestafftime, as well asipfront costs for infrastructure and
installation Costs for infrastructure, installation, and network services {segNYSERDA
Best Practice&uideand USDepartment of EnergfDOHB Reportbelowfor more
information).

Costs
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1.

Identify potential sites in municipal lots and/or
right of way spaces for public charging stations
Analyze the sites to determine electrical upgrade A

requirements and potential utilization rates

possibly connect with local utility for site analysis
Conduct an economic analysis to determine fina

list of sites

Apply forknowngrantsor consider other funding

sourcedo help offset expectedpfront costs

Work with a vendor to determine best business

model and begin installation

A NYSERDAest Practices for Charging

Stations

City of Richmond, BEiectric VVehicle
Charging Infrastructure in Shared Parking
Areas: Resources to Support
Implementation & Charging Infrastructure
Requirements

PADepartment of Environmental
Protection(DER: VW Settlement Funds
US DOEosts Associated with Nen
Residential Electric Vehicle Supply

Equipment
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https://www.nyserda.ny.gov/Researchers-and-Policymakers/Electric-Vehicles/Resources/Best-Practice-Guides-for-Charging-Stations
https://www.nyserda.ny.gov/Researchers-and-Policymakers/Electric-Vehicles/Resources/Best-Practice-Guides-for-Charging-Stations
https://www.bchydro.com/content/dam/BCHydro/customer-portal/documents/power-smart/electric-vehicles/ev-charging-infrastructure-in-shared-parking-areas.pdf
https://www.bchydro.com/content/dam/BCHydro/customer-portal/documents/power-smart/electric-vehicles/ev-charging-infrastructure-in-shared-parking-areas.pdf
https://www.bchydro.com/content/dam/BCHydro/customer-portal/documents/power-smart/electric-vehicles/ev-charging-infrastructure-in-shared-parking-areas.pdf
https://www.bchydro.com/content/dam/BCHydro/customer-portal/documents/power-smart/electric-vehicles/ev-charging-infrastructure-in-shared-parking-areas.pdf
https://www.bchydro.com/content/dam/BCHydro/customer-portal/documents/power-smart/electric-vehicles/ev-charging-infrastructure-in-shared-parking-areas.pdf
https://www.dep.pa.gov/Business/Air/Volkswagen/Pages/Volkswagen-Litigation.aspx
https://afdc.energy.gov/files/u/publication/evse_cost_report_2015.pdf
https://afdc.energy.gov/files/u/publication/evse_cost_report_2015.pdf
https://afdc.energy.gov/files/u/publication/evse_cost_report_2015.pdf
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Strategy 15: Develop a Building Electrification Roadmap

Participating municipalities create a plan to guide building electrification efforts,
Description including policy and program recommendations, near and/or-tengn targets for
building electrificationand metrics for success.

Srategy is expectedb indirectly support the adoption of
building electrification technologies over time as a roadmap is

Potential Scale of vital first step towards building electrification by organizing an

Impact guiding municipal efforts/Vhile strategy isiot expected to have
a major impact on technology adoption in the ng¢arm, it plays
an important role in the overall transition to 100% RE.
Some barriers are expected including the need for greater ste
and local expertise in the building sector. However, several
TechnicaFeasibility MEDIUM municipalities in a similar climate have made building
electrification plans that the municipalities can use as a guide
their own plan,where publicly available.
Creating the building electrification roadmap itself is not
anticipated to face significant political barriers. However,
generating busin from municipal partners in the roadmap
creation andn implementing policy and program
recommendations could face substantial political challenges.
Political Feasibility MEDIUM Sme gakeholdersmay push to slow electrification below what
is necessary to achieve RE goals, citing high costs of replacir
fossil fuel systems. Municipaés can work to build stakeholder
and public buyin by citing electrification benefitacluding
improved indoor air quality, improved home comfort, and lowe
emissions.

Level of Local Control: - IS

Low Medium High

Timeline - IS

ShortTerm Medium-Term LongTerm

Financial Information

Implementation costs are expected to be largely limited to staff timg may expand to includeiring
technicalsupportfor some and/or all aspects of the roadmap.
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Conduct baseline analysis to evaluate local
building electrification market condition(gxisting
building stock, economics of heat pumps for

1. different buildingtypes, statelevel policy and 1 Building Decarbonization Coalitioh:
regulatory conditions, and major local supply chi Roadmap to Decarbonize California
players. Buildings
Engage relevant staﬂ.evel.('j(.ecisiormalfing bodies 1 Burlington Electric Departmentiet Zero
(e.g.PADER PA Public Utilities Commission, anc Energy Roadmap for the City of
PEC®to evaluate their capacity and willingness Burlington, Vermont

2. support building electrificatiorEngagement may
be individual or collectively throughveorking 1 Rocky Mountain Institutel he Economics
groupor workshop of Electrifying Buildings

Compile analysis and potential conversations int
3. an actionable building electrificatiamadmap.
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http://www.buildingdecarb.org/uploads/3/0/7/3/30734489/bdc_roadmap_2_12_19.pdf
http://www.buildingdecarb.org/uploads/3/0/7/3/30734489/bdc_roadmap_2_12_19.pdf
http://www.buildingdecarb.org/uploads/3/0/7/3/30734489/bdc_roadmap_2_12_19.pdf
https://burlingtonelectric.com/sites/default/files/inline-files/NetZeroEnergy-Roadmap.pdf
https://burlingtonelectric.com/sites/default/files/inline-files/NetZeroEnergy-Roadmap.pdf
https://burlingtonelectric.com/sites/default/files/inline-files/NetZeroEnergy-Roadmap.pdf
https://rmi.org/insight/the-economics-of-electrifying-buildings/
https://rmi.org/insight/the-economics-of-electrifying-buildings/
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Category 2: Community Engagement Strategies

This category includes strategies that generate awareness of renewable energy and electrification
options, and provide opportunities for residents, local businesses, and other stakeholdemgdge in

the processThese strategies are generally within the direct control of mnicipalities,but are not
expected to have a substantial, direct impact on the energy mix. As such, these strategies have not been
included in the energy and finantiempact modeling workwith the exception of Strategy 2.Rastly,

while WCA municipalities are expectediteur costdor staff-time to implement these strategieis the
nearterm, there is strongpotential for these strategies to alsgenerate financial benefits and job
creationfor WCA communities in the lorigrm. Key strategies in this categoaye listed below:
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Strategy2.1: Initiate Renewable Energy Educational Campaigns

Participating municipalitieglevelop educatioral campaigns to create communit
support for RE strategies and to encourage voluntary action at an individu

Description private business leveA campaign may be led by a municipality directly or cc
provide funding to another organizatiothat has complementaryexpertise, for
example in community outreach

This strategy is not expected tlirectlyincrease the amount of

RE in the West Chester Area's energy supply in the-teear as

is does not directly generate clean energy. Howeltenay have
Potential Scale of a greater impact on renewable energy supply in the argn by

Impact increasing local awareness of the betebf RE and lowering

existing political barriers surrounding the implementation of R
in the areaThe scale of impact may be slightly larger if the
campaign is executed at the COG or Codengl.
Strategy is not expected to face major technical barriers givetr
TechnicaFeasibility HIGH the efforts already in place in the West Chester Area and the
number of resources available support implementation.
An educational program that has litttmsts and places little
burden on staff is anticipated to have political support. Howe\
strategy may facémited opposition from some stakeholders
who do not support using municipal funfts REoutreach

Level of Local Control: - IS

Low Medium High

Political Feasibility RIS} z((€]g!

Timeline - IS

ShortTerm Medium-Term LongTerm

Financial Information

Costs Implementation costs are expected to be largely limited to staff time.

1 Review existing educational materials and adap A Chester County Ready for 100 Team:
" the WCA context, if needed. Chester County Clean Enerqgy Tour Progr
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https://www.sierraclub.org/sites/www.sierraclub.org/files/sce/southeastern-pennsylvania-group/Paula/Tour/CC_SolarTourProgramGuide%282%29.pdf

CADMUS

A West Chester Are@ouncil of Governments
West Chester Area Renewable Energy
Transition Project Site

A Sierra Clubl00% Clean Energy School
Districts Campaign Organizing Toolkit

Hold public educational events and share
information via community outreach on potential
opportunities for businesses and residents to
participate municipality RE plans.
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https://sites.google.com/view/wcacog-100-re-transition/home
https://sites.google.com/view/wcacog-100-re-transition/home
https://www.sierraclub.org/sites/www.sierraclub.org/files/Clean_Schools_Toolkit.pdf
https://www.sierraclub.org/sites/www.sierraclub.org/files/Clean_Schools_Toolkit.pdf

CADMUS

Establish and/or Participate in Group Purchasing

Strategy2.2: .
rategy Campaigns

Host or support group purchasing programs for renewable electricity (e.g. Sola
campaigns) to reduce costs and support market development.

By reducing upfront costs and providing education, this strate
will reduce barriers taistributed renewable energy generatipn
but is not expected to have a major impact on the West Ches
energy mix in the neaterm. However, it should be noted that it
is possible for this strategy to have greater reach with a highe
level of investment from the participating municipality(s).
Campé#gns can be undéskenrepeatedlyto increase
participation and reach of thprogram.

Strategy is not expected to face major technical barriers, give
their prevalence and success in similar locations across the L
well as current action being taken in the West Chester Area.
Furthermore, there are a number of existing resources on gro
TechnicaFeasibility MEDIUM purchasing campaigns, especially throughout New England a
the Northeast, and the number of Pennsylvania campaigns he
grown in recent years. Potential technical barriers to the succe
of a group purchasing campaigns may include interconnectiol
challenggs.

No major political barriers expected given current action in the
West Chester Area. Additionally, the community education ar
engagement components of group purchasing are expected t
reduce any opposition froratakeholders.

Description

Criteria

Potential Scale of
Impact

MEDIUM

Political Feasibility BYI=l81\izl(€]s

Level of Local Control: o ...

Low Medium High

Timeline o -

ShortTerm Medium-Term LongTerm

Financial Information

Implementation costs are expected to be largely limited to staff timselect a norprofit
Costs partner to run program, coordinate action with nonprofit, and conducting outreach in
community for solarize program

34



CADMUS

Research the process for developing a group

L purchasing campaigandtrain staff as needed.
Develop a team to support campaign activities, A Solarize Southeast PAverview
5 includingcity staffand/or community volunteers. A  Solarize Northern Virginia (NOVA):
*  Staff responsibilities include program coordinatic Overview
marketing, and installer and utility relations. A National Renewable Energy Laboratoryie
3 Issue a request for proposals (RFP) for installer: Solarize Guidebook
" evaluate responses, and select an installer.
4 Promote the campaign through community

outreach.
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https://solarizesoutheastpa.com/
https://solarizenova.org/
https://www.nrel.gov/docs/fy12osti/54738.pdf
https://www.nrel.gov/docs/fy12osti/54738.pdf

CADMUS

Strategy2.3:  Engage the Community in Setting Energy Goals

Convene, facilitate, and/or support -@oing public discussions with the communit
Description around energy goals and/or encourage local businesses and institutions to set
renewable electricitgoals of their own.

Although engaging the community around energy goals is

unlikely to directlyresult in a large number d?Enstallations

such a strategy promotes awareness among community
Potential Scale of members, increases resident buyto the otherproposedRE

Impact strategies, and encourages voluntary action at an individual o

private business level. Furthermore, municipalities could
encourage local businesses and institutions to develop RE gc
of their own.
No major technickbarriers expectedjiven the history of action
in the West Chester Areblowever, the community engagemer
process may affect the timeline to implement renewable ener
strategies as it will lengthen the time needed to develop plans
and policies. Engagirtge community will also require staff time
to implement.

Political Feasibility [Y=sO e An engagement program 'Fh_at is relatively Iow_(_:ost and places
little burden on staff is anticipated to have political support.

Level of Local Control: o ...

Low Medium High

TechnicaFeasibility BVYISBIELY sl[€]s

Timeline - IS

ShortTerm Medium-Term LongTerm

Financial Information

Costs Implementation costs are expected to be largely limited to staff time.
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1.

Develop a plan to optimize community
engagementdrawing upon best practices @tean

energy program design. A Urban Sustainability Directors Network
Create opportunities for public engagement Guidebook on Equitable Clean Energy
throughout the WCAand clearly indicate how Program Design for Local Governments a
public engagement will be factored into final gos Partners

plans, and policies. A Rocky Mountain InstituteZommunity
Advertise the opportunities through community EnergyResource Guide

outreach. Incentivize anencourage ongoing
community development
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https://cadmusgroup.com/wp-content/uploads/2018/09/Cadmus-USDN-Equitable-Clean-Energy-Guidebook.pdf?utm_referrer=https%3A%2F%2Fcadmusgroup.com%2Fpapers-reports%2Fa-guidebook-on-equitable-clean-energy-program-design-for-local-governments-and-partners%2F
https://cadmusgroup.com/wp-content/uploads/2018/09/Cadmus-USDN-Equitable-Clean-Energy-Guidebook.pdf?utm_referrer=https%3A%2F%2Fcadmusgroup.com%2Fpapers-reports%2Fa-guidebook-on-equitable-clean-energy-program-design-for-local-governments-and-partners%2F
https://cadmusgroup.com/wp-content/uploads/2018/09/Cadmus-USDN-Equitable-Clean-Energy-Guidebook.pdf?utm_referrer=https%3A%2F%2Fcadmusgroup.com%2Fpapers-reports%2Fa-guidebook-on-equitable-clean-energy-program-design-for-local-governments-and-partners%2F
https://cadmusgroup.com/wp-content/uploads/2018/09/Cadmus-USDN-Equitable-Clean-Energy-Guidebook.pdf?utm_referrer=https%3A%2F%2Fcadmusgroup.com%2Fpapers-reports%2Fa-guidebook-on-equitable-clean-energy-program-design-for-local-governments-and-partners%2F
https://rmi.org/wp-content/uploads/2017/04/Community_Energy_Resource_Guide_Report_2015.pdf
https://rmi.org/wp-content/uploads/2017/04/Community_Energy_Resource_Guide_Report_2015.pdf

CADMUS

Initiate Renewable Heating and Cooling Marketing

Strategy?2.4: .
rategy Campaigns

Establishand/or strengthen marketingeducationa) and group purchasing
Description campaigns to raise awareness agxpand implementation dfuilding electrification
technologies.

Strategy is expected to reduce barriers to building electrificat
in the nearterm and increase adoption of renewable heating
and cooling technologie§ he success of these programs in
encouraging adoption of electrification technologies has varie
MEDIUM by municipality, but it is generally limited tosabset of homes
and businesses thatpt-in to building electrification instead of
widespread adoption or marketansition. Leve of ptake will
vary based on existing heating fuel type for existing homes a
businesses.

Strategy is expected to face some technical barriers given th
lack of experience hostinhese types of campaignsiunicipal
staff may need to be trained in specialized content related to
electrification technologies or installer recruitment.
Participatng municipalities could consider leveraging lessons
learned and key takeaways from past campaigriséw York
andMassachusettsr local Solarize campaigns to decrease th
challenges.

Strategy is expected to face moderate political and stakeholc
Political Feasibility MEDIUM opposition. In some cases, stakeholders may question the
technologies or be reluctant to switch from traditional fuels.

Criteria

Potential Scale of
Impact

TechnicaFeasibility MEDIUM

Level of Local Control: o ...

Low Medium High

Timeline .

ShortTerm Medium-Term LongTerm

Financial Information

Implementation costsvill include staff time, as well as costs for marketing materials.
Costs Additional costs may include rebates for customers, should they be incorporated into th
program.
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Implementation Steps Resourcesind Examples

1 Research the process for establishing a marketi
* campaign, train staff as needed.

2. Develop a team to support campaign activities.
A Meister Consultants Grouptey Findings
from Pilot Renewable Heating and Coolin

Campaigns
Clean Energy States AllianCeammunity

Issue a request for proposals (RFP) for HVAC
3. installers, evaluate responses, and select an
installer.

Promote the campaign through community

4. . . ) o Campaigns for Renewable Heating and
outreachin conjunction with installers : . :
_ . Cooling Technologieag Studies
Manage incoming leads and updates leads over
5 time and collect participation metrics to determir

program efficacy and use to apply for funding fo
future campaigns.
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https://carbonneutralcities.org/wp-content/uploads/2018/05/2.Campaign-Key-Findings-Report-1.pdf
https://carbonneutralcities.org/wp-content/uploads/2018/05/2.Campaign-Key-Findings-Report-1.pdf
https://carbonneutralcities.org/wp-content/uploads/2018/05/2.Campaign-Key-Findings-Report-1.pdf
https://cadmus.sharepoint.com/sites/CP1534/Shared%20Documents/Working%20Documents/Task%205%20-%20Renewable%20Energy%20Plan%20Development/Full%20Report/Strategy%20Section
https://cadmus.sharepoint.com/sites/CP1534/Shared%20Documents/Working%20Documents/Task%205%20-%20Renewable%20Energy%20Plan%20Development/Full%20Report/Strategy%20Section
https://cadmus.sharepoint.com/sites/CP1534/Shared%20Documents/Working%20Documents/Task%205%20-%20Renewable%20Energy%20Plan%20Development/Full%20Report/Strategy%20Section

CADMUS

Caegory 3:Municipal Supply Mix Strategies

Strategies in this category allow tineunicipalities to lead by example by taking direct action to increase
the renewable share of the municipal energy mix (e.g. energy that supplies local government
operations). These strategies are within the direct control of the municipality and can resstantial
impact on municipal operations. However, they will have a more limited impact on the comnwidigy
energy mix. Key strategies in this category are listed below:

3.1 Install renewable energgn-site to supply municipal operations 40
3.2 Procure renewable energy from retail electricity providers 42
3.3 Power purchase agreement: partner with a third party to procu 44
T renewableenergy

3.4 Purchaseenewable energgertificates(RECS) 46
3.5 Lead by example in municipal facilities (building electrificatior 48
3.6 Procureelectric vehicles for municipal fleets 50
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CADMUS

Install Renewable Energy Ggite to Supply Municipal
Operations

Install renewable energy projects on municipal facilities and tamewer municipal

Description

operations with renewable electricitfyhe municipality could directly own the
installation or consider a thirgarty ownership model via a solar lease or power

purchase agreement (PPA).

Potential Scalef
Impact

TechnicaFeasibility MEDIUM

MEDIUM
HIGH

Political Feasibility

Level of Local Control:

Timeline

This strategy is not expected to greatly increase the amount ¢
RE in the West Chester Area's energy supply as municipal
facilities may be limited in ogite space to host RE projects.
Additionally, municipal facilities account for a small percentage
of the West Chester Area's building and land stdripact could
be increased by encouraging other entities, such as the Cour
government, school districts, or large commercial customers 1
install REbNn-site via education, outreach, and the improvemen
of local processes (e.g. streamlined permitting, inspection, an
zoning).

Strategy is not expected to face major technical barriers givetr
the history of action in the Westh@ster Area. Potential
technical barriers may include interconnection challenged
site-specific barriers (e.g., shading, roof age, etc.)

Strategy is not expected to face major political barriers given
history ofaction in the West Chester Area. Strategy may face
opposition from some stakeholders who do not support using
city funds to install RE; however, these barriers could be redc
by onrgoing education and outreach on the benefits of RE,
including longterm cost savings.

Low Medium High

A4
.

ShortTerm Medium-Term LongTerm
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Financial Information

Costs include staff time teelect and coordinate with an installer. The system would

Option 1: Own . .
B requirean upfront cost of $2.1/watt, for a total of ~$171,000 per 81.5 kW of installe:
and Install . - o
— solar, the assumed average solar potential for municipal buildinghie WCANet
y metering savings from an & kW system are estimated at ~$5,700 per year.
Option 2: to

Costs include staff time to select and coordinate with an installer. At a fixed price P
rate of $0.06/kWhan 81.5 kW solar PV array would add an additional @o$800 per
year.

Lease Panels
and Establish
PPA

1. Identify potential sites for solar installation
A SolSmarntGuide to Implementing Solar PV
for Local Governments

Conduct technical and economic feasibility analy
2. for each site, considering financing options and

available incentives, and select a site

Determine preferred ownership model and issue
3. an RFP or contact solar installeligectly to receive A USEnvironmental Protection AgenclgRA:

proposals Solar Project Development Pathway and
4 Review proposalaward bid andconstruct Resources
© systems
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https://www.solsmart.org/media/ICMA_GuidetoImplementingSolarPVforLocalGovernments.pdf
https://www.solsmart.org/media/ICMA_GuidetoImplementingSolarPVforLocalGovernments.pdf
https://www.epa.gov/repowertoolbox/solar-project-development-pathway-resources
https://www.epa.gov/repowertoolbox/solar-project-development-pathway-resources

CADMUS

Procure Renewable Energy from Retail Electricity

Strategy3.2: .
9y Providers

Purchase electricity from a competitive supplier to supply municipal operations
renewable energy.

This strategy would enable a participating municipality to sup
municipal operations with up to 100% renewable energy.
According to the EnnsylvanidPower Switch website, there are
number of suppliers currently offeng green products with
varying percentages of renewable energy in the PECO servic
territory. Impact is limited as municipal operatioosnstitutea
limited percentage of communitwide consumption.

Strategy is not expected face major technical barriers given
available resources, such as the PA Power Switch website ar
resources available via the PA Municipal Utility Alliance. Som
minor technical barriers may include the need for staff to be
trained in specialized conteaind constraints related to duratior
of existing contracts.

Strategy is not expected to face major political barriers given
history of action in the West Chester Area. However, strategy
may facdimited opposition from some stakeholders who do nc
support using city funds to purchase RE.

Description

Potential Scale of
Impact

TechnicaFeasibility HIGH

Political Feasibility MEDIUM

Level of Local Control: o ...

Low Medium High

Timeline - IS

ShortTerm Medium-Term LongTerm

Financial Information

Annual costs are associated wihblecting a 100% renewable electric supplier with an
increased cost equal to Tier 1 Rhewable energy certificateRECs This would include a
rate increase of $0.006/kWh for municipal facility electists, or approxnately $135,500
across all six township municipal facilities.

Costs
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Identify electricity suppliers serving the West
1. ChesterArea and research their renewable ener¢

offerings A PA Power Switcttlectric Shopping
Compare supplier offerings, noting theiging, Platform

2. fees, contract length, and percentage of A PA Power Switctidow to Shop and Switch
renewable energy Electricity in PA

Select a supplier and contact to enroll in their
retail program offering
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https://www.papowerswitch.com/
https://www.papowerswitch.com/
https://www.papowerswitch.com/about-switching-electricity/how-to
https://www.papowerswitch.com/about-switching-electricity/how-to

CADMUS

Power Purchase Agreement: Partner with a Third Part

Strategys.3 to Procure Renewable Energy

Participating municipality(s) partner with an independent power producer (IPP)

procure renewable electricity for municipal operations through a power purchas

Description agreement. There are multiple strategies émtering intoa power purchase
agreement, including a physical PPA versus a virtual PPA. For the purpose of t
analysis, the Project Team focused on physical RiPAffsite renewables

This strategy would enable a participating municipality to sup
municipal operations with greater percentages of renewable
energy. However, impact is somewhat limited givleaspace
available within the PECO service territory for large RE
developments.

Strategy is not expected to face major technical barriers givetr
nearby examplewith processes and lessons learned that can
TechnicaFeasibility BYI=BIBIVsI[El=] |leveraged in the WC/Aome technical barriers may include the
need for staff to be trained ispecialized content related to RE
procurement.

Strategy may face some opposition from stakeholders who
oppose use of municipal resources to support RE purchases.
These barriers may be mitigated by educating stakeholdbosit
the potential benefitsincluding decreased electricity costs.

Criteria

Potential Scale of LOW
Impact MEDIUM

Political Feasibility BYI=l81\izl(€]s

Level of Local Control: o ...

Low Medium High

Timeline - IS

ShortTerm Medium-Term LongTerm

Financial Information

Costs includeitne spent selecting ancbntracting a PPA and coordinating potential C&l
participation.

Hectricity costswvould decrease b$0.0125/kWhthrough thefixed pricePPArate for
Savings municipal facilityenergyuse This corresponds to savings of approxima$2y4,000 annually
acress all six township municipal facility bills.

Costs
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Implementation Steps Resourcesind Examples

1.

Identify independent power producers (IPPs) A
within PECO territory.

Negotiate and enter contraatith the IPP, A
ensuiing RECs will be conveyed to the participati
municipalities.

IPP builds, maintains, and continues to operate
RE system, while the municipalities receive title g
the electricity and RECs.

Environmental Protection Agencyhysical
Power Purchase Agreements
NRELPower Purchase Agreement Checkl
for State and Local Govanents

Center for Climate and Energy Solutions:
How Cties Benefit from Power Purchase
Agreements

City of PhiladelphigSolarPower Purchse
Agreement with Community Energy
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https://www.epa.gov/greenpower/physical-power-purchase-agreements-physical-ppas
https://www.epa.gov/greenpower/physical-power-purchase-agreements-physical-ppas
https://www.nrel.gov/docs/fy10osti/46668.pdf
https://www.nrel.gov/docs/fy10osti/46668.pdf
https://www.c2es.org/site/assets/uploads/2018/09/how-cities-benefit-from-ppas.pdf
https://www.c2es.org/site/assets/uploads/2018/09/how-cities-benefit-from-ppas.pdf
https://www.solarpowerworldonline.com/2018/12/philadelphia-signs-solar-ppa-with-community-energy/
https://www.solarpowerworldonline.com/2018/12/philadelphia-signs-solar-ppa-with-community-energy/

CADMUS

Strategy3.4: Purchag Renewable Energertificates (REG)

Purchase RECs to reali@aeal energy targets. Participating municipalities could al
Description provide information to residents and businesses to support them with the poten
purchase of RECs.

Strategy is expected to have a substantial impacthenwWest

I KS & S mdergy\iixbspérchasing RECs could potentiall
cover a municipality's entire RE targhtis important to note
that local benefit will be dependent on where the RE projects
that generate the RECs are locatuad if the REC purchases sp
additional RE development

Strategy is not expected to face technical barriers given the
history of action in the West Chester Araad presence of
TechnicaFeasibility HIGH established REC marke#sdditionally, a number of resources
explaining REC purchases are publicly available, such as the
Guide to Purchasing Green Power.

LOW
MEDIUM

Potential Scale of
Impact

Strategy may face some opposition fratakeholders who

Pl =eeelialy oppose the use of municipal funds to support RE purchases.

Level of Local Contro: o ...

Low Medium High

Timeline

ShortTerm Medium-Term LongTerm

Financial Information

Costs include the annuabst topurchase REGs cover municipal energy usestimated in
2035 when REC purchases cawer difference between baseline renewaldapplyand

Costs 100% of municipal facility electricit€osts to purchase PA Tier 1 RECs for all six townshi
are estimated at $129,000 per year, and costs to purchase TXRiQs$ for all six township:
are estimated at $16,000 per year.
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Determine the number of RE@e city needdo
purchase by subtracting the percentage of
1. electricity generated by renewable sources from
the current renewable energy target and
multiplying by annual electricity usage
City staff contaca competitive electricity supplier
YR NBIljdzSad GKS& o6dz

Environmental Protection Agencyuide to
Purchasing Green Power

2. . Greene: Certified Green Power
behalf to meet the current energy target, updatir A Evolution MarketsREC Trading 101
REC neezlon an annual basis.
Alternatively,city staffcontact a renewable energ

3 broker(e.g.,Evolution Marketsand coordinate

REC purchagtrough broker, updating REC neec
on an annual basis.
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https://www.epa.gov/sites/production/files/2016-01/documents/purchasing_guide_for_web.pdf
https://www.epa.gov/sites/production/files/2016-01/documents/purchasing_guide_for_web.pdf
https://www.green-e.org/certified-resources
https://www.evomarkets.com/content/pdf/REC_Trading_101%20%281%29.pdf

CADMUS

Lead by Example in Building Faciliti@uilding

Strategy3.5:

Description

Electrification)

Participating municipalities establish "lead by example" programs to design ¢
implement electrification projects and retrofit strategies in public facilities.

Potential Scale of LOW
Impact MEDIUM

TechnicaFeasibility MEDIUM

Political Feasibility

Level of Local Control:

Timeline

Leadby example projects are not expected to have a major
direct impact on technology adoption in the ne@rm.
However this strategy is expected to support the adoption ¢
building electrification technologies by improving awarenes
of renewable thermal systems and supporting market
development

Technical feasibility will vary significantly by building/fagility
and implementation timeline will vary based @men existing
systems are due for replacemefithe resources section belo
provides case studies of different building types that have
been successfully electrified. Generally, GSHPs are the m¢
applicable for larger facilities that have open space surrour
them (e.qg, large parking lots). ASHPs d®’& are most
applicable for municipal buildings that that currently lack
central cooling and could benefit from heat pump
technologies to improve occupant comfort.

Strategy is expected to face some political atekeholder
opposition particularly regarding theource of fundindor
implementing upgradesRenewable thermal systems have
high upfront cost@and can have higher operating costs than
gas heating systems. However, emphasizing “eifjtiency
heating aml cooling” will be important, and sourcing rebates
from PECO or the Commonwealth of Pennsylvania should
reduce the political barriers related to high perceived costs

Low Medium High

ShortTerm Medium-Term LongTerm
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CADMUS

Heat Pump Water
Heater and VRF Heat
Pump Systems

Natural Gas Heating
Unit

Costdor a typicalmunicipalbuilding in the WCA couldclude approximately
$100,000 in capital costs and annual operating costs of $9,800. Operatirsg ci
include current electricity usage and the new electricity usage for heat pump
systems

Costdor a typical building in the WdAclude approximately $43,000 in capital
costs and annual operating costs of $10,200. Operating costs include currer
electricity usage and gas for heatibgsed on the typical building\s a note,
operating costs do not include the costs of cooling bogdwhich does not
currently appear to have a cooling system. Gas system capital cost would
increase significantly to cover the cost of adding central cooling to the buildir
whereas VRF system provides both heating and cooling in one system

Conduct inventory of existing building heating
systems to identify buildings that have heating
1. systems that will require replacement in the

nearterm (02 years). A

Perform highlevel costbenefit analysis to

Metropolitan Area Planning Coundilnt,
Clean, Cool

evaluate the economics of installing building A Marc RosenbaunP.Eat Energysmiths:

o electrification technologies to further prioritize Prototype Classroom A Deep Energy
buildings for upgrades. Concurrently, evaluate Retrofit at the Plainfield, NH School
municipal capacity for financing upgrades. A U.S. Green Building Counéitro Energy

Identify and conduct outreach to renewable

Buildings in Massachusetts

thermal installers in the area to further evaluate 2 Northeast Sustaable Energy Association:

3. the financial and technical feasibility of building
electrification upgrades.

Bennington Superior Courthouse and State
Office Building

Finalize and completgrioritized building
4. electrification installations.
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http://www.mapc.org/wp-content/uploads/2019/08/8.13.19-Clean-Heating-and-Cooling-White-Paper.pdf
http://www.mapc.org/wp-content/uploads/2019/08/8.13.19-Clean-Heating-and-Cooling-White-Paper.pdf
http://www.energysmiths.com/resources/documents/PlainfieldSchoolDER.pdf
http://www.energysmiths.com/resources/documents/PlainfieldSchoolDER.pdf
https://usgbcma.org/wp-content/uploads/2019/09/ZeroEnergyBldgMA2019.pdf#page=12
https://usgbcma.org/wp-content/uploads/2019/09/ZeroEnergyBldgMA2019.pdf#page=12
file:///C:/Users/farrah.andersen/AppData/Local/Microsoft/Windows/INetCache/Content.Outlook/R5SLIC9M/•%09http:/nesea.org/project-case-study/bennington-superior-courthouse-and-state-office-building-0/general
file:///C:/Users/farrah.andersen/AppData/Local/Microsoft/Windows/INetCache/Content.Outlook/R5SLIC9M/•%09http:/nesea.org/project-case-study/bennington-superior-courthouse-and-state-office-building-0/general

CADMUS

Strategy3.6.  Procure Electric Vehicles for Municipal Fleet

Participating municipalities can integrate EVs as part of their municipal fleets
Description may also include efforts telectrify school bus fleets, and/or support electrificat
of transit bus fleets if not owned/controlled by the municipality.

Procuring Electric Vehicles for Municipal Fleets will increase
overall public exposure and visibility of EVs, and demonstra
leadership by example. The size and scope of municipal flee
are limited though and only account for a small percentage ¢
vehicks in the area.

Strategy is not expected to face major technical barriers as
technology exists and other cities have implemented similar
TechnicaFeasibility strategies. The primary technical concern will be building
adequate chargingnfrastructure to support these electric
fleets.

This strategy has the potential to mark municipalities as leac
in this space and demonstrate actionable measures taken tc
increase electrification. EV procurement is a hiigtial cost

and moderate time commitment strategy to implement thoug
as it will require tangential electrical infrastructure buildout.
But given the smaller size of the municipal fleet, this has the
potential to be easier. Strategy could face opposifiamm
stakeholders who oppose using municipal funds and staff tir
to plan and design the infrastructure support and procure E\
that adequately support current needs.

Potential Scale of
Impact

Political Feasibility MEDIUM

Level of Local Control: T

Low Medium High

Timeline I

ShortTerm Medium-Term LongTerm
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Financial Information

Costs include staff time spent on EV procurement. The difference in
municipal total cost of ownershifor single EV over a current standard

Costs . . . I . .
internal combustion engine vehicle is approximately $11,000 in 2020 ar
$6,000 in 2050.
_ Average fuel savings for an EV are approximately $1,000 per vehicle pe
SoviiEs verage fu ving pproxi y$ per vehicle p

year.

Implementation Steps Resourcesind Examples

Identify the size, age, and duty cycle o

L the municipal fleets
Apply for local/state grants and
2. ) . )
incentives where applicable A Alternative Fuels Data Center
Develop a procurement schedule base  Municipalities Case Studies _
and needs for the vehicles Collaborative " _
Set up long term procurement contrac A EV Smart Fleets InitiativELblic Sector
4. . Fleet EV Procurement Examples
with vendor b
Plan and designecessary charging
5. infrastructure to support the changing
fleet
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https://afdc.energy.gov/case
https://afdc.energy.gov/case
https://driveevfleets.org/
https://driveevfleets.org/
https://www.atlasevhub.com/wp-content/uploads/2017/06/Public-Sector-Fleet-EV-Procurement-Examples.pdf
https://www.atlasevhub.com/wp-content/uploads/2017/06/Public-Sector-Fleet-EV-Procurement-Examples.pdf

CADMUS

Category: State Level Options

This category includes changes to state policies that are expected to have a significant impact on the
local energy mix. While municipalities do riwéve direct control over the implementation of these
strategies, they can continue to engage with stiteel actors to support policies that will help them
accomplish comprehensive change. Key strategies in this category are listed below:

N {GNBGS3 t+ 3

4.1 Allow for Community Solar 53
4.2 Allow for Community Choice Aggregation 55

4.3 Increase the Alternative Energy Portfolio Standard (AE 97
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Strategy4.1:  Allow for Community Solar

Description The State enacts legislation that allows for community solar in Pennsylvania.

Allowingcommunity solar in Pennsylvania is expected to
increase the renewable energy supply within the West Chest
Area in the mediumto longterm. Moreover, this strategy will
increase access to solar for certain segments of the populati
who do not have eqtéble access to rooftop solar PV, such as
renters, LMI households, or those with roofs unsuitable for
solar. Overall impact will depend on the number and size
community solar projects open for participation.

Executing communjtsolar legislation woulckpresent a
significant policyat the state levelSpecific technicaldriersto
TechnicaFeasibility MEDIUM engaging from the municipal levelay include the need for staf
to be trained in specialized content in order to support state
legislation.

Strategy may face opposition from some stakeholders who
oppose the use of municipal staff time and resources to supy
state level legislation relatedn accelerating renewable
generation and may perceive this action as tadvocacy
oriented. The need for significant stat@ide policy change also
poses a barrier.

Potential Scale of
Impact

MEDIUM

Political Feasibility MEDIUM

Level of Local Control: o -

Low Medium High

VW
Timeline .

ShortTerm Medium-Term LongTerm

Financial Information

Costs depend on the implementation method used and the role the municipality plays. Pote

costs includestaff time spent doing outreach, coordinating community actand executing the

Ydzy AOA LI f AlléQa aKIFINB 2F (KS LINR2SO0®

Savings Potential ongoing sangs include an approximately 10% reduction in electricity price per kW
community solar paid to utility.

Costs
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Review proposed legislation regarding community A PA General Assemblypuse Bill 531
1. solar and assign staff to track legislation progress & pa General Assemblgenate Bill 705

Conduct outreach and education to encourage Coalition for Community Solar Access:
community members to advocate for community T

2. solar legislation; encourage outreach to elected A WrEnergy Industries Association:
representatives and electricity providers Community Solar
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Strategy4.2.  Allow for Community Choice Aggregation

The State enacts legislation that allows for community choice aggregation in
Pennsylvania.

EnablingCCA is expected to increase the renewable energy
supply within the West Chestérea in the mediumto long
term. CCA's allow communities to hayeatercontrol over
their electricity sources and to negotiate better electricity rate
Executing CCA legislation woudghresent a significant poliat
the state level Specific technicaldrriersto engaging from the
municipal levemay include the need for staff to be trained in
specialized content in order to supporast legislation
particularly given thaCCA policy and design involves a relativ
high level of technical policy background

Strategy may face opposition from some stakeholders who
oppose the use of municipal staff time aresources to support
state level legislation related to RiBd may perceive this action
Political Feasibility MEDIUM as tooadvocacy orientedFurthermore, in 2011, the PA PUC
expressed concern regarding the potential negative impacts
municipal aggregation, including limitedmpetition and
innovation among suppliers.

Description

Criteria

Potential Scale of
Impact

HIGH

TechnicaFeasibility MEDIUM

Level of Local Control: - IS

Low Medium High

A 4
Timeline - IS

ShortTerm Medium-Term LongTerm

Financial Information

Costs includénitial staff time to establish the CCA, including time researching,
advocating for statewide legislation, and passing a local@wee established, a CC
would increase in electricity pricey $0.006/kWh for a totalincreaseof
Municipal Costs  approximately$137,500- y'y' dz f f &  ONR&aa |ttt &aAE
consumption.Note thatit is possiblehat renewable energy costs will continue to
decline over timein which casdhe expected costs to implemerthis strategy could
be lower than projected here.
Costs include an increase in electricity price of $0.006/kWh, or a total increase ¢

Residential Costs .
approximately$40 annually per household.
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Implementation Steps Resourcesind Examples

Train staff on CCA, including review of legislatio A Environmental Protection Agency:

1 andprograms in other states that have enabled Community Choice Aggregation
" CCAs. A EnergySageéstates with Approved CCA
Legislation

Identify key partners to create an advocacy grot
o and support legislation or progress toward
developing CCA opportunities statewide

Rai th h : r— California Community Choice Association
aise awareness through community outreach ¢ CCA REsoUrces

3 education; encourage contacting legislators and &  New York State Energy Research and
Aggregation

Upon passage of statewide CCA legislation, holi
4 bublic hearings and pass a local law authorizing
CCA
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https://www.epa.gov/greenpower/community-choice-aggregation
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https://cal-cca.org/resources/
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Strategy4.3. Increase the Alternative Energy Portfolio Standard

The State enacts legislation increasing utditynmitments for renewable energy
purchasing.

An increase in Pennsylvania's Alternative Energy Portfolio
Standard AEPSs expected to have a significant impact on th
energy mix in the West Chester Area. A higher standard wou
require utilities to increase their renewable sources, promotir
clean energy use in consumer buildings. According to the
National Conference oft&e Legislatures, "roughly half of the
growth in US renewable energy generation since 2000 can b
attributed to state renewable energy requirements." The
specific level of gains would depend on the level defined in tt
legislation.

Pennsylvania'dEPSurrently requires 18% of electricity come
from alternativeenergy resources by 2020. There is a signific
gap between the current policy and an RPS that would align
100% RE goals. Limited technical barriers exist retated
TechnicaFeasibility MEDIUM municipal involvement. Some minor barriers may include the
need for staff to be trained in specialized content in order to
collaborate on action related to state legislation. Many states
have mandates between 10 and 45%, and seven states have
requiremerts set at 50% or more.

An increase in PA's RPS requires action on the-ktai.
Significant opposition to the measure overall as well as to the
Political Feasibility engagement of West Chester municipalities would be expect
for examplefrom stakeholders such as utility companies and
those against mandatory measures.

Description

Potential Scale of
Impact

Level of Local Control: o ...

Low Medium High

Timeline o IS

ShortTerm Medium-Term LongTerm
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Financial Information

Initial costs wouldnclude staff time spent researching, advocating for an increase
AEPS, and conducting community outreach. Upon enacting and meeting an inci
AEPS, electricity costs are anticipated to increase by $0.02/kWh, or $11 per mo
for the average residentilousehold. Note that it is possible that renewable enert
costs will continue to decline over time, in which case the expected costs to
implement this strategy could be lower than projected here.

Implementation Steps Resourcesind Examples

Trainstaff and review existing legislation
1. establishing the AEPS

Costs

dentifv k PA General Assembliliernative Energy
Identify key partners to create or support an Portfolio Standards ActEnactment

2. advocacy group in favor of increasing the AEPS R pa public Utilities CommissiohEPS Act

Raise awarenegbrough community outreach anc Implemeniation Order
9 PA State Senate: Memorandum on

3 education; encourage contacting legislators to Aa2RSNYATAy3 t Syyaet
support increasing the AEPS

Energy Standards
State of Oregn: Renewable Portfolio
Standard

PA General Assembly passes legislation increas
4 the AEPS, and local utilities develop plan and
resources to meet mandate
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https://www.legis.state.pa.us/cfdocs/legis/li/uconsCheck.cfm?yr=2004&sessInd=0&act=213
https://www.legis.state.pa.us/cfdocs/legis/li/uconsCheck.cfm?yr=2004&sessInd=0&act=213
https://www.pennaeps.com/wp-content/uploads/2015/12/Act129_Phase4FinalOrder.pdf
https://www.pennaeps.com/wp-content/uploads/2015/12/Act129_Phase4FinalOrder.pdf
https://www.oregon.gov/energy/energy-oregon/Pages/Renewable-Portfolio-Standard.aspx
https://www.oregon.gov/energy/energy-oregon/Pages/Renewable-Portfolio-Standard.aspx
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Summary oModeling Findings

Figure60 St 2¢ 2dzif AySa (GKS 2Sald /KSAGSNI ! NBIFQa LINR2S(
anticipated impact of strategiesn the share of renewable energy. This impact has been displayed for

select strategies that are expected to drive substantial increases in the level of renewables.

Note that the two dotted linesn Figure BN LINB A Sy i (G KS 2 Sad / K&icdi SNI | NB
demand of the communities of the six townshipssuming two differentevels of energy efficiency

Notably, increased energy efficiency measures taken by the townships counteracts the increase in
demand expected due to increases in electrificateord population Thedistinctionsbetween the two

lines are further described below:

1 The black dotted line represents forecasted electricity generation required to meet the total
community demand accounting for the intrinsic energy efficiency projectioom fthe U.S.
Energy Information Administration (EIA). These projections are pulled from the 2019 U.S. EIA
Annual Energy Outlook.

1 The green dotted line represents forecasted electricity generation required to meet the
community demand accounting for EIA egg efficiency projections and an additional 3%
energy efficiency gains due to potential energy efficiency actions in the West Chester Area.

*>The number selected for energy efficiency should be interpreted as a placeholder. Indeed, it could be lower or
higher depending on the time and resources invested towards energy efficiency measures. Poterdialdtigh
strategies for energegfficiency are noted il\ppendix D Theplaceholder value was selected to be realistic and
Fda NBFSNBYOSR Al |t A3y atpg/AinKcityoPdsd. Edmeti®R6 K /2iQ@rt. Sy SNBE & LI
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Figure6: Projected Power Mix by Year: Effect on Renewable Share by Strategy*Type

Key takeaways based on the modeling outputs include:

' In Figure6, per our assumptions, the West ChesttB I Q&4 St SOGNR OAGE RSYL Y
100% renewable sources by 2043 and 2047 if all strategies are implemented for cases with and
without additional efficiency measures by the townships, respectively.

1 As shown in the stacked individual projected imgaot each policy in Figu& the strategies
having the greatest effect on increasing renewable generationestablishing a community
choice aggregation prograntoordinating clean electricity purchasing for commercial and

Badzy AOALI £ LIZNOKF aAy3d | 002dzyia F2NI I tAYAGSR LISNDSyd 2
can be met through a variety of strategies. For simplicityg municipal purchasing policy wedgecisrrently

represented assuming the entirety of municipal electricity demand, approximately 2% of total electricity demand

by the community. Strategies that could be chosen to meet municipal electricity demand include procuring
renewable energy from retadlectricity providers, purchasing renewable energy credits, setting up asitefPPA,

and installing renewable energy aite to supply municipal operations. Note that we assume that RECs are retired

from all strategies for which RECs or SRECs wouleated or purchased.
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industrial customersincreasiy the alternative energy portfolio standar@nd a purchasing
strategy that gets the municipal to 100% clean enerdgstablishing and/or participating in
group purchasing campaigraso can be seen in Figu& and has a as small yet visible
contribution to increasing renewable electricity.

1 Though not visible in Figu® a strategy that adds over 1,000 MWh of additional renewable
electricity per year by 2050 includafiowing for community solar

Figure 7 provides a snapshot view of the effect that eastrategy has on increasing the level of
renewable electricityas illustrated Figur®. Note that there are two bar plots separating higimpact

strategies (greater than 10,000 MWh) ardiditional strategies (less than 10,000 MWh) into two
categories. Thadditional strategies are also showninFigdte +a 'y F 33aINBFI & G € dzS

7A 7B
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B Munidpal Purchazing Strategies and/or On-site Solar B Procure Electric Vehides for Municipal Fleet
B Community Choice Aggregation . . _
B Commercial and Industrial Clean Electricity Purchase BLead by Eample in Munidpal Facilites
Olnoreass AEPS Act @ Allow for Community Solar

Glumns marked with an asterisk (*) indicate strategies that are not generating renewable electiage bars

instead epresent thequantity ofrenewable electricity thatvould be demanded hihese strategieas assumed

The share of renewable energy that contributes to their electricity demand is dependent on the share of renewable
energy in the electricity miXhe cleaner the electricity mix, the cleaner these strategies will become.

Figure7: Renewable Energy Generation by Strategy in 2050
7A. High Impact Strategies (Greater than 10,000 MWh impact)
7B. AdditionalStrategies (Less than @0 MWh Impact)

Given the importance cidding renewables to the supply mixadvance of pursuing electrificatiptinis
analysislargely focused on nederm opportunities to increas¢éhe amount ofrenewableswithin the
electricity supplyin addition to afew selectstrategiesthat aim to electrify municipal building andthe
municipallyowned vehicldleet. Yet, in addition to what the townships can focus on in the next 5 to 10
years, and being mindful of the full renewable energy gga2®5Q Figure8 belowrepresents a scenario

in which broaderelectrification occursin the townships.FHgure 8 shows electricity consumption by
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sector due to theelectrificationof the buildingand transportationsectors.The solid colorsepresent the
forecasted electricity consumption by sector in thaselinewhile the crosshatchedwedgesforecast
the additional electricity consumption under treeceleratedelectrification scenariosA key takeaway
from this electrification sensitivity scenario is to further emphasize the importance oftegaractions
to enable and facilitate increasing renewables supplying the electricity mix.

3,000,000

2,500,000

2,000,000

1,500,000

1,000,000

Electricity Consumed (MWh})

500,000

2018 2020 2022 2024 2026 2028 2030 2032 2034 2036 2038 2040 2042 2044 2046 2048 2050

B Commercial + Industrial M Residential O Transportation

B Accelerated Commercial + Industrial B Accelerated Residential @ Accelerated Transportation

Figure8: Effect on Electricity Consumiain by Sector due to Electrification of Buildings and
Transportation
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Next Steps & Conclusion

WCAWide Collaboration

While maintaining individual local government decisioaking, participating municipalities can increase
both impact and resource effiaiey through collaboration. Continued collaboration of ldlesel action
may take several forms:

A Continued connection The WCACOG Advisory Group that has suppqgstegaration of this
Renewable Energgtudy can continue to meet to share best practices gmutential for
collaboration by preserving regular meetings and sharing mutual learnings with COG members.

A Aligning on strategyspecific inputs Fostering alignment on areas such as procurement
requirements, building codes, and other areas can increase efadeing business across the
municipalities, which can support streamlined interaction with other parties such as solar
installers, PECO, or others.

A Direct partnership on procurementWCA municipalities may be able to benefit from economies
of scale throgh joining energy or EV fleet procurements in the event that participating
municipalities choose to implement these strategies. The WCACOG may choose to set up a
standing joint procurement vehicle to enable ease of pursuing this type of partnership.

StateLevel Collaboration

When extending beyond action under the direct control of WCA municipalities, collabortitre
WCACO@evel or even at the Countigvel wouldprovide for a stronger and unified voice to advance
supportive policy implementatioat the statelevel. Potential pathways and resources follow below:

A Joint WCACOG®r Countyperspectives.At the statelevel, representing a joint perspective can
offer a greater opportunity for impact.

A Connect with municipalites outside of WCAWCACOG muripalites can consider
collaborating through forums such as Sierra Club forums, or the Urban Sustainability Directors
Network (USDN).

Initial Next Steps
While strategyspecific implementation steps are provided earlier in the repdable 1providesa set of
initial steps that can set the groundwork fstrategylevel implementation.

Tablel: StrategyLevel Implementation Next Steps

Community | Municipal

NearTerm Step Enabling State-Level

Engagement| Supply Mix

WCACOG to consult with the Advisory
Groupon their recommendations based on v v v v
the Cadmus Report.
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Community | Municipal

NearTerm Step Enabling State-Level

Engagement| Supply Mix

Engage the communito review the

findings of this study and offer avenues for

engagement on strategies that each v v
municipality prioritizes. Ensuengagements

include previously consulted stakeholders.

Review the resultof the Cadmug S| Y Q

solar siting exercise with decisionakers. v

Access technical assistanbg joining

SolSmart i . i

Engage with other local governments and

groups(e.g. Sierra Club or Solar United

Neighbors}o uncover how WCACOG v v v v

municipalities can collaborate on existing
efforts at the statelevel, and learn from
2 (I K S NHe@e| efff@t® | f

Conclusion

This report acknowledges that the municipalities amme of many important actors in the WCA. As
such, the report is oriented around supporting the WCA municipalities with an actionable set of
A0NY GS3IASa G2 AttEdzYAYyF(dSES AYALANBI FYyR FFEOAECAGE (S
system.The WCAmunicipalities participating in this study have takemwr#ical step by supporting the
development of this reporaind review of potential pathways to achieve 100% renewable electricity by
2035 and 100% renewable energy by 20B¢hile the current energy trajectory (without additional
action by the municipalitigsis not expectedto support the achievement ofhese goalsconcerted
action from the municipalities can support achievihgse goals.This report outlinesa suite of 18 first

steps and naegret actionghat the WCA municipalities can undertake to make strong progress against
these goals The neaiterm opportunity for the West Chester Area lies primarily in increasing the
renewable eletricity supply. In the medium anddgterm, electrifyingthe transportation and building
sectors carenable adeeper shift torenewableenergy.As such, rmost of the strategies in this report
focus on increasing the renewable electricity supply, and aetubsgin to lay the groundwork for
electrification Across strategies targeting both electricity supply and electrificatiba, strategiesaim

to enable local actionengag the community,demonstrae municipal leadership on renewable energy,
and engag the municipalitiesat the statelevel In executing these strategies, the West Chester Area
municipalities have the opportunity tbuild upon successesf other local governments in pursuing
similar renewable energy goalmany of these examples are noted in this repdudstly, a the West
Chester Area continug to work towards its goals, it is recommended thitis study should be
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periodically revised to account feechnological, political, and economic skiind local progress against
renewable energy goals
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Appendix ASummary of Findings from Stakeholder and
Community Engagement Process

hdSNWASe 2F 2/!1/ hDQa 9ySNHe tflyyAy3a t N
Engagement

TheCadmusTeamis supporting the West Chester Area Council of Governments (WCACOG) with a study

to inform the development of the West Chester Ar&egional Community Energy Transition Plan
Throughout the research and planning procdasg, CadmusTeamis engaging with an Advisory Group

comprised of representatives from each WCACOG municipality that is participating in the study as well

as the Delaware Valley Regional Planning Commission (DVRPC). The purpose of the Advisory Group is to
provide criticalinput, feedback, and local knowledge tiee CadmusTeamthroughout the Renewable

Energy Planning process.

In addition to the ongoing input from the Advisory Grothpe Cadmusleamrecently conducted a series
of engagement efforts to ensure that forthcongimesearch and analysis is grounded in local goals and
perspectives. These engagements included:

1 Interviews. Conducted onédour intake interviews with six Advisory Group members and one
additional stakeholder. During these conversations, interviewaesided feedback on what
excites them and concerns them about the transition to 100% renewable energy, as well as
GKSANI @GAraizy F2N 0KS 2S8Sad / KSaaGagSNI ! NBFQa SySN
reach their goalsA full list of interviewees isicluded in the table below:

INETlE Title Organization
Environmental Program | Pennsylvania Department of

Kerry Campbell : .
Manager Environmental Protection

Liz Compitello | Manager, Local Initiative|] DVRPC

Mimi Gleason | Township Manager West Whiteland Township

Dianne Herrin | Mayor West Chester Borough

Scott Neumann | External Affairs Manageri PECO

Shaun Walsh | Supervisor West Goshen Township

Will Williams Sustainability Director | West Chester Borough

Jim Wylie Exe<_:utive Committee Sierra Club, SoutheasteRA
Chair Chapter

1 Advisory Group workshopFacilitated an iperson 2.5hour workshop with the full Advisory
Group on July M to solicit further feedback from members and prepare for a Community
Visioning Workshop held in West Whiteland Township later thgt d&e workshop provided a
forum for the group to discuss their priorities for the Renewable Energy Plan, determine an
appropriate bounding definition of clean energy for the purposes of this study, and consider
renewable energy pathways the West ChestexaAmay pursue.

1 Community workshop Held a Community Visioning Workshop during which the Advisory
Group members and the Cadmus Team facilitated conversations with community members to

Al



CADMUS

begin defining a community energy vision for 2050, to identify differmunity priorities
F2N) YdzyAOALI £ SySNHeée 3J21fa FyR LINA2NAGASEXT |
challenges, and desired outcome for the project. The workshop had approximately 60
attendees, who were divided into seven breakout groups fecusions.

1 Advisory Group conducted stakeholder interview3o further complement CadmuBean
abovelisted engagements, the Advisory Group members also conducted additional interviews
with several stakeholders from local businesses, institutions, andaipatities.

Key Themes from the Stakeholder and Community Engagement Process

The key themes from the above engagement efforts are grouped into five categories that together
comprise the remainder of the document:

1. Energy Planning Process

2. Results of th&energy Planning Process

3. xAaAirz2y F2NJ GKS 2S8ai
4
5

/| KSaGSNJ ! NBIF Qa 9y SNHe@& cCdzd
Barriers and Solutionsto A aA 2y F2NJ GKS 2Sa0G / KSEAGSNI ! NBIFQa 9
tlrGKglea FyR t2ft A0ASa G2 9ylofS (G4KS 2Sad /KSad

Energy Planning Process

This sectioncovers the key priorities and opportunities shared by stakeholders and community
members related to the study and associated energy planning process. The following qualities of an
ideal energy planning process emerged from the discussions:

9 Collaboratve and fostering a sense of community Stakeholders and community members
envisioned municipalities within the COG working together to achieve shared goals and
fostering a greater sense of community in the process.

9 Transparen. A clear priority for the pragss of renewable energy planning and execution was
openness and transparency. Community members would like to be informed on the process and
involved where possible.

1 Leading.The planning process offers the chance for the WCACOG jurisdictions to becaine loc
and regional leaders on climate action. Stakeholders and community members expressed hope
that this process can serve as a model for other communities working towards similar goals and
as an opportunity to be creative to address barriers. Due to tfedé on the energy planning
process, Advisory Group members expressed excitement to be a part of the process by
providing local context and, in some instances, technical expertise. Most Advisory Group
members view this as a learning process for themsedwesexpect to bring this knowledge back
to their communities.

1 Addressingclimate change Constituents have expressed growing concern over climate change
due to increasingly unusual weather and greater awareness of the issue. This greater awareness
is parially due to the efforts of an active Ready for 100 Team that is dedicated to educating the
community on the importance of renewable energy. As such, it will be critical to ensure that the
energy transition serves as an opportunity to address climate ahang communicate on that
topic with community members.
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Characteristics of the Energy Plan

This section highlights key priorities voiced by stakeholders and community members related to the
renewable energy transition plan itself (e.g. what they envisarte overall structure of the plan). Key
priorities include:

1 Action-oriented. Advisory Group members articulated that they would like a Renewable Energy
transition plan that includes both a lofigrm roadmap, and concrete, actionable, feasible,
shortterm steps they can take. They would like the plan to be collaborative and sufficiently
granular by party so that they can begin advancing their transition immediately. Advisory Group
members also feel like an actionable plan with clear steps will set thebesipfor success. One
component of an actionable plan is clearly denoting what actions lie within as well as beyond
local control or sphere of influence. Some discussions provided specific examples of what
actions may entail, such as updating buildingle® or drafting new legislation with specific
renewable energy goals.

1 Includes both marterm and longterm strategies In line with their vision of a plan that
includes a longerm roadmap and shosterm steps, Advisory Group members discussed
strategies, policies, and programs that they expect will come out of the energy transition
planning process in both the netarm and the longerm. In the neaterm, they envision
pursuing strategies within the electricity sector, such as public education, emenghasing
2LA2y&as YR F a2t NJ tt! GKFEG A& &aiwaml NI G2
Advisory Group members envision pursuing strategies focused on decarbonizing other sectors,
including buildings and transportation. Relatedly, the logign strategies would necessarily
involve building institutional infrastructure for meeting local renewable energy goals.

9 Emphasizes consensus and community engagem@avisory Group members stated that they
hoped the plan would help develop consensus anive community engagement with residents
and businesses. They hope that the regional collaboration would drive continued meetings on
implementation.Similarly, both community members and Advisory Group members emphasized
that to build consensus, it wilbe important to frame this work as generating more energy
options, rather than a mandate for individdalvel actions.

+AaAz2y FT2NJ GKS 2Sa0G / KS&aGSNJ ! NSIFQa 9y SNHe@
The below section outlines themes that arose regarding what an ideal energy futurd \eoul like for
the West Chester Area.

9 Utilization of renewable sources of energy generatioBtakeholders and community members
described an energy future in which conventional sources of electricity have been retired, and
clean renewable energies domieathe industry. Wind and solar energy were frequently cited
4 GKS fSFRAYy3 SySNHe& a2dz2NODSa Ay 2Said / KSadSND
1 Largescaleelectrification. Discussions highlighted the importance of transitioning to a greater
reliance on electricity as aeans to improve the utilization of renewable energy sources.
Community members also described complimentary key advancements, such as improved

A3





































































