Energy: Strategy

Lamoille County’s Energy Plan is guided by two broad state energy goals: reduce
greenhouse gas emissions and meet energy needs using renewable sources. The
Global Warming Solutions Act (GWSA) identifies greenhouse gas reduction
requirements, and the Vermont Comprehensive Energy Plan outlines statewide
renewable energy goals. Lamoille County’s Energy Plan is also guided by the
Vermont Climate Action Plan (CAP), which provides recommendations on the
steps Vermont needs to take to meet emissions reductions requirements
established in the Global Warming Solutions Act. Implementing
recommendations from the CAP will help Lamoille County support statewide
greenhouse gas emissions reduction, carbon sequestration, and community
resilience goals.

These goals, set for year 2050, aim to decrease the overall energy consumption in
Vermont by 33% and transition the state’s energy use from 75% non-renewable to
90% renewable. Meeting these energy goals will set the state on a path to meeting
its greenhouse gas emission reduction targets. Green House Gas emission
reduction targets identified in the Global Warming Solutions Act and the 2022
Vermont Comprehensive Energy Plan goals are outlined in the diagram below.
The CEP goals are structured to meet the Green House Gas reduction
requirements to maintain consistency with the Vermont Climate Action Plan.

One strategy suggested in the initial CAP was implementation of a “Clean Heat
Standard.” As of May 2023, this standard was established under the Affordable
Heat Act, which incentivizes reductions in greenhouse gas emissions in the
thermal sector. Transitioning to heating and cooling systems that reduce carbon
emissions is eligible for clean heat credits that can be traded in a competitive
clean heat marketplace. Weatherization improvements, installation of heat
pumps, and heat pump water heaters are all examples of eligible measures for
clean heat credits. Utilities are also required to provide additional opportunities
for clean heat fuel sources.
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POLICIES & ACTION ITEMS

Policy: Encourage efficient use of energy and energy conservation.

Actions:

e Work with planning commissions and municipal officials to incorporate
energy efficiency and conservation measures into municipal plans and
zoning bylaws.

e Seek funding to support LCPC’s capacity to work with property owners,
municipalities, local energy committees, electric utilities, institutions (e.g.,
schools), and other regional partners on energy efficiency, education, and
outreach initiatives. With the capacity expanded, promote programs and
facilitate efforts to:
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o Weatherize homes, businesses, institutions, and municipal
buildings.

o Educate about residential and commercial building codes, net zero
energy construction.

o Implement district heating, and combined heat and power
opportunities.

o Install air source and geothermal heat pumps.

o Install efficient wood and biomass heating systems for new
construction, as replacements for fossil fuel furnaces and backup
heat systems for heat pumps.

o Conduct building walk-throughs for owners of rental and low-
income housing.

e Promote the Thermal Efficiency Statewide Clearing House website and the
resources featured at the website to Lamoille County residents, businesses,
institutions, and municipalities

e Discuss with Green Mountain Technology and Career Center the potential
for developing educational programs related to energy efficiency
improvements, and training programs that encourage fuel dealers to
become energy service providers. Additionally, support other K-12, higher
education, and vocational education initiatives to bring energy ideas and
solutions to the classroom.

e Support efforts to utilize local forest resources in the manufacturing of
thermal biomass fuels. Work with municipalities and economic
development partners to determine the feasibility of locating a biomass
fuel production facility in Lamoille County. Identify appropriate locations
and funding mechanisms in support of the biomass production facility.

e Research feasibility of locating a biogas production facility that processes
biodegradables to generate energy.

e Coordinate with local utilities serving Lamoille County to promote a
unified message regarding energy savings/electric incentives, programs,
and new smart meter installations.

Policy: Support development of renewable energy generation with solar, small-scale
wind, hydro, biomass, and geothermal resources. All energy projects must adhere to a
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high environmental standard that includes avoiding or mitigating negative impacts to the

natural resources listed in this plan and the plans of the host municipality.

Policy: Utility scale wind generation is not supported. This plan defines utility scale wind
generation as facilities with total generation capacity of 1 MW or more.

Policy: Encourage locating energy generation facilities at the preferred locations, areas
where there is electric demand, and at locations where the land has already been built and
impacted. Preferred and potentially suitable areas are listed in section 5 “Siting of
Renewable Energy Facilities” and shown on energy maps.

LCPC will work with interested municipalities to explore additional preferred areas for
energy generation.

Policy: Energy projects must consider impacts to municipalities other than the host
municipality, including but not limited to impacts to local roads in other communities,
the ability of other communities to provide services, impacts on disadvantaged
communities, and the impacts of off-site mitigation, as outlined in the Substantial

Regional Impact thresholds found in this plan.

Policy: Promote a diversity of renewable energy and electric options for meeting
electricity and heating/cooling needs in Lamoille County.

Policy: Promote opportunities to make renewable energy more cost efficient and
affordable for residents, traditionally disadvantaged communities business owners, and
municipalities.

Actions:

e Coordinate with local utilities and other regional/municipal partners to
assist with outreach on current energy incentives and programs to
promote electric options for heating/cooling, transportation, and
renewable energy generation.

e Coordinate with local utilities to host bi-annual or quarterly meetings of
utilities serving the County to foster collaboration and unified messaging
to Lamoille County residents and businesses including how local utilities
are planning for increased demand on the local grid system due to
increased demand for electric vehicles and electric heating and cooling
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systems.

Policy: Share information regarding funding opportunities to support local utility grid

system upgrades or safety measures.

Actions:

Share and post on LCPC’s website funding opportunities to address
hazard trees and utility safety concerns regarding Emerald Ash Borer.
Share with municipal utilities funding opportunities to support electric
infrastructure upgrades, relocation as needed, and promote local
renewable energy generation and energy storage opportunities.
Collaborate with utilities to host regional meetings to foster collaboration
and information sharing of funding opportunities.

Policy: Encourage municipalities, local businesses, and residents to shift away from gas

powered vehicles and adopt electric vehicle infrastructure and vehicles when applicable.

Actions:

Investigate the most appropriate strategies to ensure the transition from
gas powered vehicles for municipal use and county residents and
businesses is as seamless as possible (See Transportation chapter for
strategies promoting a switch to electric vehicles and to reduce reliance on
single occupancy vehicles)

Promote funding opportunities to support installation of fast electric
vehicle chargers throughout the County.

Assist municipalities with zoning bylaw updates to allow electric vehicle
charging stations as a permitted or conditional use.

Aid municipalities with developing energy plans that align with state
goals for increased, Vermont-based, renewable energy generation and
anticipated electricity demands.

To enable increases in energy generation:
Electricity transmission systems in Lamoille County must be improved.

The LCPC will work to understand impacts of increased regional energy
generation on utilities and their customers and incorporate this
understanding into regional and municipal energy planning processes.

Technologies must be available that allow integration of intermittent
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renewable energy sources with energy sources available 24/7. To that end,
energy storage is essential to making a higher proportion of renewable
resources a viable energy supply portfolio. The LCPC supports initiatives
and incentives that will result in expanding the use of energy storage
systems for renewables and making the acquisition of the storage systems
affordable.

e Conduct outreach to municipalities regarding funding, including the
Municipal Energy Resilience Program (MERP) administered by the Vermont
Buildings and General Services. energy efficiency audits, implementation of
energy efficiency, weatherization, and fuel switching practices in

municipal buildings.

Policy: Foster efficient and convenient public transit service that addresses local and
regional needs. (Policy cross-referenced in Transportation Strategy section)

Policy: Improve the connectivity of the bicycle and pedestrian network in Lamoille County
and ensure regional bicycle and pedestrian needs are met (Policy cross-referenced in
Transportation Strategy section)

Policy: Support regional multi-modal opportunities (Policy cross-referenced in
Transportation Strategy section)

Policy: Ensure transportation projects are compatible with regional land use planning
goals (Policy cross-referenced in Transportation Strategy section)

Actions:
e Actions that highlight connections between transportation and energy are
listed in the Transportation Strategy section of the Regional Plan.

Policy: Infrastructure investments, transportation improvements, and location of public
buildings should reinforce the objectives of the Regional Plan. Future development should
be directed to areas served by water and wastewater and other public infrastructure.
(Policy cross-referenced in Land use Strategy section)
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Policy: Land use and development should reflect site specific environmental limitations.
The density and intensity of development should conform to the limitations of the land
and available public services. Higher densities and more intensive uses should be in
Village/Downtown Centers, Village Areas, Planned Growth Areas, Transition Infill Areas,
and Enterprise Areas, while lower densities and less intensive uses should be located in
Rural General, and Working Lands Areas (Agriculture/Forestry Area) (Policy cross-
referenced in Land Use Strategy section)

Policy: Encourage future growth within Village/Downtown Centers, Village Areas,
Planned Growth Areas, Transition Infill Areas, and Enterprise Areas while discouraging
strip development along transportation corridors. (Policy cross-referenced in Land Use
Strategy section)

Actions:
e Actions that highlight the connection between land use and energy are
listed in the Land Use Strategy section of the Regional Plan.

Policy: Fragmentation of core forest areas and other important wildlife habitat is
strongly discouraged. (Policy cross-referenced in Working Lands Strategy section).

Actions:
e Actions that highlight connection between land use and minimizing forest
fragmentation are listed in the Working Lands Strategy section of the
Regional Plan.

Policy: Consider equity when conducting outreach for siting of renewable energy.

Policy: Consider equity when supporting planning efforts for electric vehicle
infrastructure, with particular focus on enhancing access in traditionally underserved
communities.

Actions:
e Evaluate the effectiveness of LCPC’s current outreach strategies with a
focus on enhancing outreach to underserved and traditionally

disadvantaged communities.
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e Evaluate if the existing Substantial Regional Impact Criteria adequately
address impacts — both positive and negative — to underserved and
traditionally disadvantaged communities.

e Consider potential impacts to underserved communities when reviewing
proposed renewable energy development projects.

e Work with municipalities and partners to identify funding to install fast
electric vehicle chargers throughout Lamoille County in areas accessible

for residents and visitors.

Policy: Fragmentation of core forest areas and other important wildlife habitat is
strongly discouraged. (Policy cross-referenced in Working Lands Strategy section).

Actions:

e Actions that highlight connection between land use and minimizing forest
fragmentation are listed in the Working Lands Strategy section of the
Regional Plan. The siting of energy generation facilities should prioritize
the retention of unfragmented forest blocks and habitat connectors.

e Evaluate whether the cost of fragmenting forest blocks outweighs the
benefit of siting an energy generation facility. Consider carbon
sequestration, greenhouse gas emissions, flood resilience, and other values
of intact forest blocks.

EQUITY AND ENERGY PLANNING
Consideration for equity in energy planning can take many forms. Energy equity
known as “energy justice” as described in the 2022 Vermont Comprehensive
Energy Plan (VT CEP) “aims to make energy accessible, affordable, cleaner, and
democratically managed for all communities.” This section will discuss energy
equity as it relates to Lamoille County, Vermont and the Thermal,
Transportation, and Electric sectors. The 2022 Vermont Comprehensive Energy
Plan highlights the following types of equity when planning for Vermont'’s
energy needs. This framework was utilized below to discuss equity and energy
planning as it relates to Lamoille County.
Distributive Equity is outcome based. As defined in the 2022 Vermont CEP, it
“considers the disparities in allocation of resources, benefits, and health
outcomes, and the inequities experienced by communities related to living
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conditions, political power, and the risks and vulnerabilities posed to these
communities as a result.” It considers whether Vermonters, regardless of racial
and other socioeconomic factors, equitably share both the benefits and burdens
of the energy system.

Procedural Equity acknowledges equitable planning and implementation and the
right of communities to participate in decision-making around policies and
programs. This considers which stakeholders and communities have seats at the
table, and voices heard during the public engagement process for siting of new
generation facilities and infrastructure and who benefits from those facilities.
Contextual Equity recognizes that some communities are more likely to experience
adverse impacts as a result of policies and programs due to vulnerability such as
being more vulnerable to natural disasters.

Corrective Equity recognizes the need for a clear process to hold decision makers
accountable in communities for equity commitments such as Advisory
Committees or oversight boards to review clean energy implementation to
ensure impacted communities are being appropriately served. At the Regional
level the LCPC holds regular meetings of the Plan and Project Review Committee
to review proposed energy sitting and telecommunications projects for Lamoille
County. These meetings are open to the public and offered in a hybrid format to
encourage engagement in this review process. This Committee’s role in
reviewing proposed siting projects is to determine whether or not a project is in
conformance with the Regional Plan.

Consideration for Equity in Policies and Actions

The policies and action items stated above are meant to serve all municipalities
and the communities within them. The Regional Plan is a guiding document that
provides flexibility for municipalities to determine their own community needs
when considering equable impacts of renewable energy and future development.
Specific equity and energy planning policies and actions are called out elsewhere.
People living in rural, remote areas may be impacted by energy plan policies due
to potential power outages and longer response times. Heavy use of electric
technology for heating and cooling and transportation needs will put more strain
on an already limited grid system in terms of capacity. This could lead to winter
blackouts. Grid system upgrades and energy storage are encouraged in the plan
policies to reduce this potential impact. Lower income households will be
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impacted most by energy policies due to the financial burden to weatherize
homes or upgrade heating/cooling systems. Charging stations are more likely to
be built in denser areas such as Village Centers, which will be less accessible for
people living in rural areas of the county, but more accessible for people living
and traveling through Designated Village Centers and downtown areas. The
plan policies promote charging stations throughout the county to enhance overall
accessibility. When the LCPC Plan and Project Review Committee review energy
projects for conformance with the Regional Plan, consideration should be given
to the impact of the project on rural underserved areas and low income
households.

Thermal Sector
Equity & Thermal Energy Use/Weatherization

According to the 2020-2024 Vermont Housing Needs Assessment and American
Community Survey 5-Year Estimates, much of Vermont’s housing stock is older
than the national average. The average home in Vermont was built in 1974
compared to the nationwide average of 1977. Over a quarter of the housing stock
in Vermont was built before 1939. In Lamoille County 78% of the housing stock
was built after 1939. While Lamoille County’s housing stock is younger than the
statewide average, 28% of homes were built between 1940 and 1979, meanwhile
22% of homes in Lamoille County were built in 1939 or earlier. This aging
housing stock presents an inequitable distribution of energy burden throughout
Lamoille County in terms of the number of older homes that could benefit from
weatherization services. While some communities such as Stowe (40%) and
Cambridge (36%) have seen the highest increase in housing units in the County
from 2000 to 2020, according to the U.S. Census, other communities have seen
less growth in housing units and newer housing stock. In Lamoille County
Waterville has seen the least increase (8%) in housing units during this 20-year
time period. According to the 2024 Lamoille County Housing Assessment, the
median age of housing stock in Waterville is the oldest (55 years old) in the
County and slightly higher than the statewide average (52 years old). This
correlates with Waterville being one of the highest energy burden towns in
Lamoille County as noted below. These communities with less growth in newer
housing stock have a higher need for weatherization of homes and a higher
energy burden due to the age of homes in those communities. This outcome is a
form of Distributive Equity as a result of the County’s limited housing stock. An
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aging housing stock can present inequitable distribution of concerns regarding
living conditions. Examples of issues that can arise with an older housing stock
include the prevalence of lead paint and asbestos, plumbing and electrical
components that do not meet fire and safety codes, and inefficient energy use.

Energy Burden in Lamoille County

According to the 2023 Vermont Energy Burden Report, Vermont households
spend around $7,000 annually on thermal, electric, and transportation fuels. The
tigure below from the Vermont Energy Burden Report highlights household
energy spending by sector across Vermont.

Figure 2. Statewide household total energy
spending by category.

Thermal
Spending

Transportation
Spending

Electricity
Spending

In Lamoille County the Towns with high energy burden as reported by
Efficiency Vermont in 2022 were Eden, Johnson, and Waterville. This generally
correlates with the Towns with lower household median incomes in Lamoille
County. Communities with moderate Total Energy Burden included Hyde Park,
Morristown, and Wolcott. The lowest energy burden Town was Elmore which
correlates with the highest household median income in the County as reported
in the 2022 Vermont Energy Burden Report. The table below shows energy
burden reported in 2022 for Lamoille County, Vermont communities. This report
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highlights distributive inequities of total energy burden, where lower income
households generally are experiencing a higher energy burden in terms of
household costs for heating/cooling homes, fueling modes of transportation, and
electricity costs. While this Efficiency Vermont Report provides a high-level view
of Energy Burden across the County, there are some differences between
municipalities in Lamoille County that are not accounted for in this
demonstration of energy burden such as the difference in average commute
times when considering energy burden in the transportation sector. For more
information on the Efficiency Vermont Energy Burden Report visit:
https://www.efficiencyvermont.com/news-blog/whitepapers/vermonts-2023-

energy-burden-report.

Table 3-14 Energy Burden for Lamoille County Communities

Total
Median Total Energy

# of Household  Thermal Electricity Transportation Energy Burden
Households Income Burden Burden Burden Burden by Town

Belvidere 179 $80,547 3% 2% 4%

Cambridge 1,376 $78,816 3% 2% 4%

Eden 571 $54,861 5% 3% 8%

Elmore 464 $96,364 3% 1% 4% .
Hyde Park 1,241 $69,323 4% 2% 5% 10.8% Moderate
Johnson 1,284 $47,717 5% 3% 7% 14.3% High
Morristown 2,429 $58,621 5% 2% 5% 11.4% Moderate
Stowe 2,401 $74,065 4% 2% 4% 9.7% Low
Waterville 183 $61,250 4% 2% 6% 12.3% High
Wolcott 702 $62,931 4% 2% 6% 12.0% Moderate

Transportation Sector

Equity & Energy in Transportation

The 2022 VT Comprehensive Energy Plan (CEP)! outlines four core pillars of
equity and recommended equity considerations to guide energy planning
activities. The VT Agency of Transportation also provides a framework for
transportation equity,? and how to equitably plan for access to safe, high-quality,

1 https://publicservice.vermont.gov/content/2022-plan
2 Transportation Equity | Agency of Transportation (vermont.gov)
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affordable, and convenient transportation options for all Vermonters. The VT
Health Equity Toolkit also provides policy documents, funding opportunities,
and other resources to support transportation equity.> Some of the policies and
actions outlined in LCPC’s Transportation Chapter help achieve the equitable
goals outlined in both the CEP and the VTrans Transportation Equity Framework
(see the LCPC Transportation Strategy section).

Transportation Energy Burden

Efficiency Vermont produced an Energy Burden Report in 2019, and again in
2023.* Both reports highlight some statistics and trends regarding thermal,
electric, and transportation energy spending and burdens experienced by
communities across the state. Transportation energy costs are consistently the
largest portion of household energy spending and burden statewide. It is worth
noting that the 2023 report disaggregates data at the Town level and may mask
pockets of high energy burden neighborhoods within a community such as lower
income areas within a village center.

According to the 2023 report, Lamoille County is home to communities with
some of the highest transportation energy burdens in the state. Transportation
tuel costs vary considerably across Lamoille County towns. Johnson and Eden
have the highest transportation energy burdens at 7% and 8% respectively,
(compared to the statewide transportation energy burden at 4%). Furthermore,
Hyde Park, Morristown, Waterville, and Wolcott have moderate energy burdens
at 5-6%. Prioritizing outreach and developing accessible transportation projects
guided by the needs expressed within these communities can help advance
equitable transportation and energy networks.

For example, facilitating access to public transit and opportunity for shorter
commuting distances, access to health care, and educational facilities can help
lower regional transportation energy burdens and spending. Communities in
Lamoille County could develop additional opportunities for public transit to
employment, services, and healthcare within and between communities, or to

3 Health Equity Planning Toolkit - Lamoille County Planning Commission (lcpevt.org);

https://www.lcpevt.org/vertical/Sites/%7B3C01460C-7F49-40F5-B243-

0CA7924F23AF%7D/uploads/HE Toolkit Resources Table Revised Mar.2023.pdf

4 S.255~Anne Watson~2023 Vermont Energy Burden Report~1-25-2024.pdf
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nearby hubs in St. Johnsbury, Waterbury, and the Burlington area. The LCPC
can support communities as they update municipal plans, bike and pedestrian
master plans, and develop projects that improve the availability and proximity of
alternative transportation options for all residents and visitors in Lamoille
County.

Transportation Demand Management

Lamoille County residents rely heavily upon automobiles as their primary means
of transportation. This reliance is reinforced by the separation of employment
areas, commercial services, and housing opportunities. Supporting compact,
mixed-use development discussed in the Land Use chapter of this plan can help
revitalize the region’s rural communities and create more walkable, bikeable,
accessible places.

According to the 2022 VT Comprehensive Energy Plan, Transportation Demand
Management (TDM) involves transportation infrastructure that increases the
quality and types of transportation choices available. Public transit, ride share,
bicycling, and walking are all alternatives to getting around by single-occupancy
vehicles. One of LCPC’s regional strategies is to enhance mobility by providing
transportation alternatives, to provide meaningful transportation choices to
children, seniors, residents, visitors, and businesses.

Creating more walkable and bikeable communities can help decrease
transportation spending, energy burdens, and emissions, facilitate more access to
community assets, and increase health equity. For example, extending sidewalks
to local elementary and middle schools could help integrate exercise into daily
routines of school-aged children, and catalyze new development in village
centers and downtown areas. Improved walking and biking infrastructure can
also facilitate safe movement for older adults and households without access to
vehicles. Performing walking audits can help identify vulnerable transportation
infrastructure and places that need to be improved for all pedestrians.
Walkability in village centers also supports people’s ability to age in place.
Working in partnership with municipalities and underserved communities,
LCPC can help identify transportation infrastructure that can be improved and
increase mobility at the local and regional level.
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EV Charging Infrastructure

Improving access to electric vehicles and EV charging infrastructure can
contribute to a more equitable and clean transportation network. According to
the 2023 Efficiency Vermont Energy Burden Report, changing from fossil fuel
powered vehicles to a new or used, electric or plug-in hybrid vehicle could
reduce annual household energy burdens between 9-12%. Annual savings could
be between $700-$900 dollars a year. Facilitating access to the current range of
programs from utilities and state agencies can help reduce the upfront costs of
technologies like electric vehicles.

Public EV charging infrastructure can be offered at places of employment and
schools. While these are important locations for some residents and employees,
it’s also important to consider who else may benefit from EV charging and where
convenient and desirable locations may be. Engaging rural, underserved, high
energy burden communities will help identify ideal locations and enable access
to clean energy and transportation infrastructure.

LCPC encourages municipalities and local businesses to provide public EV
infrastructure for visitors, folks travelling on longer trips, and public transit
services provided to underserved communities. It is also a policy in the region to
foster efficiency in transportation networks and convenient public transit
services. As an example, Rural Community Transportation (RCT) is an important
provider of this service in our region. RCT services a wide range of passengers
through programs including the Northeast Vermont Area Council on Aging,
Adult Day Health Services, and Northeast Kingdom Human Services. In order to
provide clean transportation options and electrify buses providing transit to
these underserved populations, it is important to have readily available EV
charging stations to power electric buses with features like wheelchair lifts.
Furthermore, RCT recently started a micro-transit route to replace fixed routes.
Siting EV charging along these routes could help facilitate more equitable access
to clean transportation energy. The LCPC should assist municipalities in
updating local zoning bylaws to allow electric vehicle charging stations as a
permitted or conditional use.
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Equity & Renewable Facilities Development; Distribution of Utilities

Equity Strategies for Renewable Energy Access & Affordability

Renewed efforts across Vermont are focusing on reducing energy burdens and
improving access to heating and cooling, broadband, and reliable electricity.
Black, Indigenous, People of Color, (BIPOC), as well as low-income, and rural
Vermonters have largely been left out from major economic, social, and
environmental benefits associated with investments in climate resilience and
renewable energy infrastructure. BIPOC Vermonters were seven times more
likely to have gone without heat in the past year, over two times more likely to
have difficulty affording electricity, and seven times less likely to own solar
panels than white Vermonters (Act 154 Sec 1.10), while rural and low-income
communities consistently carry the highest energy burden.

For healthy communities to thrive, local leaders should look to programs and
policies that encourage locally generated and managed fossil-fuel-free energy,
while prioritizing access and affordability for historically underserved
community members. Providing renewable power and services close to where it
is used, also known as distributed energy resources (DERs), has multiple benefits
including the potential to lower costs for consumers, improve the reliability and
resilience of the grid, and increase equity among community members. DERs like
community-owned solar and utility-led energy programs that promote energy
savings and energy storage are both strategies that can lead to improved health
and equity in Vermont communities and are explored in more depth below.
Lamoille County communities are encouraged to work with LCPC to review
local potential renewable energy projects and adopt an Enhanced Energy Plan
that identifies and prioritizes energy efficiency and generation goals and
renewable energy siting that is desirable and beneficial to the community at
large.

Community-Owned Solar: Community-Owned Solar has the ability to provide a
number of meaningful benefits to participants and their communities, including
increased access for low- to moderate-income households, greater savings on
energy costs, energy resilience, community ownership and wealth-building
opportunities, and equitable workforce development. For rural areas, solar
arrays can have a positive multiplying effect when combined with agriculture,
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also known as agrivoltaics. Additionally, siting renewable generation (possibly
combined with storage) in proximity to key food resources like food shelves,
community gardens/fridges, grocery stores, etc. can be a way to improve access
to local, more affordable, and healthier food options.

Microgrids: Microgrids are interconnected, locally controlled power systems that
can function while connected to the larger grid or completely on their own.
Microgrids enhance the resilience of the power grid by providing localized
power generation and storage. They can keep critical community services
running during outages caused by extreme weather events or other disruptions.
Low-income and disadvantaged communities in Vermont spend a higher
percentage of their income on energy bills and are more vulnerable to power
outages. Microgrids can address these disparities by ensuring reliable energy
access during extreme weather events and other instances where the larger
power grid is under duress.

Utility-led Energy Programs: Increasingly, distribution utilities must play a role

in providing fossil fuel-free energy infrastructure and storage to ensure reliable,
affordable, clean energy for all. Some utilities offer programs for income-eligible
Vermonters to help lower the cost of energy at home. For example, and further
detailed by the Vermont Department for Children and Families, a household of
four earning less than $50,000 a year can receive a 20%-25% discount on their
monthly energy bill.

State-led Energy Programs: The Vermont Clean Energy Development Fund
(CEDF), with its Affordable Community Renewable Energy (ACRE) program is
encouraging distribution utilities to connect more income-qualified customers to

renewable energy. Programs like these will help thousands of eligible
community members reduce energy burden costs while growing new Vermont
community solar.
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Energy: Background and Inventory

1. INTRODUCTION
Energy used in Vermont is obtained from a variety of sources and is used to

provide electricity, to heat and cool buildings, and transport people and
products. Today, residents and businesses in Lamoille County meet their energy
needs by utilizing renewable resources such as wood, sun, or wind, and non-
renewable, predominantly petroleum-based products, such as gasoline or
heating oil. According to the 2020 American Community Survey, 74% of
Lamoille County households use non-renewable heating sources including fuel
oil, liquid propane, and utility gas. Meanwhile 23% use wood for heat and 1%
use electricity. Section 2 below of the Enhanced Energy Plan highlights current
energy use in Lamoille County by sector (thermal, electric, and transportation).
In 2011, Vermont established a goal to significantly increase the proportion of
renewable sources of energy we use. The goal is to meet Vermont’s total energy
needs by using 90% renewables by 2050 (90x50). Lamoille County Enhanced
Energy Plan is guided by the 90x50 goal, and the goal forms a basis for energy
projections, strategies, and actions contained in this Plan. In 2020, Lamoille
County renewable energy consumption increased to 32%. The biggest
opportunities to reach 90% by 2050 include energy efficient buildings, switching
to renewably powered heating, transportation, and electricity, and reducing
vehicle miles travelled. Among the actions that can significantly advance our
progress toward 90x50 are:

1. Widespread and extensive weatherization of the region’s older housing
stock.

2. A strong move toward wood heating (firewood and pellets for single
homes; wood chip or pellet based central district heating systems for
larger residential, commercial, and industrial complexes).

Greater reliance on electric heating systems such as heat pumps.

4. Greater reliance on electricity in transportation, namely an increased use
of electric vehicles for personal transportation.

5. Anincreased emphasis on compact development patterns with most
development occurring in mixed use centers.

6. Availability of employment opportunities close to workers’ place of

residence.
7. Effective addressing of interregional transportation issues.
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8. Continuation of conservation and efficiency programs.
9. Advancement in developing biofuel technology

2. ENERGY PROFILE TODAY

Current Energy Usage and Energy Spending in Lamoille County

To adequately understand what strategies the region needs to implement to
achieve state energy goals, it is important to understand more about the region’s
current energy use. Using federal, state, and regional data, the LCPC has
estimated regional energy consumption for space heating, transportation, and

electric uses.

There are various ways to measure energy use. Electricity use can be measured in
kilowatt hours, transportation fuel use can be expressed in gallons of gas, and
heating fuel use can be tracked by tons of wood pellets, gallons of propane;
depending on what kind of fuel use is measured. A common measure that can be
calculated for any type of energy fuel use is a British Thermal Unit (BTU).> While
British Thermal Units (BTUs) may be harder to conceptualize in terms of the
volume of energy fuel used, they allow for usage comparisons across all energy
sectors, i.e. electricity, transportation and heating.

Based on the LCPC’s estimates,® the region currently uses approximately 5.8
trillion BTUs to meet energy demands of its residents and businesses. Energy
required for space heating represents 54% (3.1 trillion BTUs) of the annual
consumption. This includes electricity used for heating needs as well as other
renewable and non-renewable heating sources. Demand for transportation fuels
equates to 29% (1.7 trillion BTUs) and electricity usage is 17% (0.978 trillion
BTUs) of the total annual use. (Note: Work completed by the Vermont Energy
Investment Corporation for this project, which is discussed in Section 4, does not
provide a direct comparison to this calculation due to a different methodology
used to estimate energy consumption. Usage data was sourced through the
Efficiency Vermont (EVT) Energy Usage and Savings Summary from 2023. The

5 The British thermal unit (Btu or BTU) is a traditional unit of heat; it is defined as the amount of heat required to raise the
temperature of one pound of water by one degree Fahrenheit. It is part of the British Imperial system of units.

6 Based on 2024 American Community Survey, energy prices 7, 2023 Efficiency Vermont electricity usage estimates for residential,
commercial and industrial sectors. Electricity is reflected in both the space heating (thermal) and electricity sectors in this calculation.
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most recent 2025 report was not used at the time of this update due to the lack of
annual usage data provided by EVT for residential, commercial, and industrial
customers.)

Table 3-15 Annual Energy Expenditures in Lamoille County

Annual Energy Expenditures in Lamoille County $188 million dollars 2020-2022 Estimates

Electricity $52,068,556.82 20.48%
Heating $101,678,196.09 44.13%
Transportation $34,728,390.00 35.39%

Annual expenditures on heating, transportation, and electric energy in Lamoille County are
estimated at $188 million in 2020-2022. 7

Annual Energy Consumption in Lamoille County
5.8 Trillion British Thermal Units (BTUs)

M Electricity ™ Transportation ™M Heating

Figure 3-14 Annual Energy Consumption in Lamoille County. Sources: 2021 EIA, 2023
EVT, and 2024 ACS data sources.

7 Prices used to calculate energy expenditures are based on 2021 US Energy Information Administration data, the 2024
Vermont Fuel Rack, and June 2024 gas pump prices.
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Annual Energy Expenditures in Lamoille County

M Electricity M Heating M Transportation

Figure 3-15. Annual energy expenditures in Lamoille County. Sources: 2021 EIA, 2023 EVT,
and 2024 ACS data sources.

The U.S. Census data used to create this chart recognizes electricity as a source of fuel for
heating. Its worth noting that electric use for heating may also be captured in the Electricity
cost reported by Efficiency Vermont and could be inflating annual expenditures between the
electricity and heating categories shown above.

Energy Use by Sector: Space Heating

Residential Heating

Lamoille County residences use about 48% of thermal energy consumed in the
region. Homes are heated primarily with fuel oil and propane (76% of households).
Wood heat, including firewood and wood pellets, are used in 13% of homes.”

Types of heating fuels used vary among communities in the region. Towns with
more densely developed population centers have a higher proportion of households
heated with oil and propane. More rural communities, on the other hand, have a
significant number of homes that use wood as a primary heating fuel. Differences in
household ownership also appear to be related to fuel use and energy efficiency of
housing stock. In general, owner-occupied housing units are more likely than
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renter-occupied units to be heated with oil or wood, while a greater number of
rented units are heated using propane or electricity. Moreover, many rental housing
units are in buildings with relatively poor energy performance, often large older
houses that have been divided into multifamily units. The table below provides a
detailed breakdown of heating fuel use patterns in owner-occupied and rental
housing units.

Coal Solar
4 Households 113 Households
<1% 1%

Utility Gas
302 Households
3%

Other
213 Households
2%

Electricity
638 Households
5%

Wood
1,491 Households
13%

Fuel Oil
4,898 Households
41%

Liquid Propane
4,197 Households
35%

HEATING FUELS USED BY LAMOILLE COUNTY HOUSEHOLDS

Figure 3-16 Heating Fuels Used by Lamoille County Households

Source: 2024 American Community Survey
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Heating fuels used by Lamoille County Households: Focus on Owner-Occupied
and Renter Households

Table 3-16 Heating Fuel Types Used by Lamoille County Households

Heating Fuel Type Owner Renter
Households Households

Fuel Oil 44% 33%

Liquid Propane 32% 45%

Wood 16% 3%

Electricity 3% 11%

Utility Gas 2% 5%

Source: 2024 American Community Survey, Table B25117

The age of the housing stock in a community is particularly important in determining
how much fuel a typical home uses. Many housing units in Lamoille County are
more than 50 years old, and often poorly insulated and not well air-sealed.
Weatherization of older housing structures has proven to be very effective in
reducing heating fuel consumption as well as home energy bills as, on average,
weatherization reduces heating fuel consumption by 20-30 percent.

Commercial and Industrial Heating

Businesses and institutions in Lamoille County use about 51% of space heating
energy consumed in the region. Overall, there are 2,328 commercial, industrial, and
institutional establishments in Lamoille County and similar to residences, these
establishments heat spaces primarily with oil and propane (83% of establishments),
and to a lesser degree, wood (16% of establishments). Use of wood heat is most
evident in schools. Currently, two schools in Lamoille County have wood chip heat
(Johnson Elementary and Lamoille Union Middle and High Schools) and another
two are heated with wood pellets (Peoples Academy and Stowe High School). As in
the case of residential structures, the size, location, and nature of the use will
determine the most effective strategies for reducing energy demand and determining
an appropriate alternative heating fuel.

In 2022, Efficiency Vermont reported that Lamoille homes consumed about 88
million Kilowatt hours of electricity and the businesses in the region consumed 116
million Kilowatt hours of electricity. The Kilowatt hours are expected to continue
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increasing as residential/commercial development continues in the county and

households and local businesses switch to electrification to meet their energy needs.

The usage will continue to increase as more heat pumps and other electrification

heating systems are installed.

Utilities serving Lamoille County that also have headquarters located in the County.

Lamoille County is served by 10 utilities (see Electric Facilities map):

Village of Hyde Park Electric Department (HPE): provides service to
approximately 1,398 customers in Hyde Park Village, North Hyde Park
Village, a section of northwest Johnson and east of Davis Hill. In 2020, HPE
energized its wholly owned 1 MW solar generating facility providing about
10% of HPE electricity requirements.

Village of Morrisville Water & Light Department: With a service area
covering most of Morristown and portions of Hyde Park, Stowe, Elmore
and Wolcott, Morrisville Water & Light provides electricity to
approximately 4,000 customers. Morrisville Water and Light operates 4
hydro-electric dams with the electrical capacity of 10.4 MW.

Stowe Electric Department: Providing electricity to more than 90% of
Stowe’s residents and businesses, the Stowe Electric Department serves
more than 4,430 customers. Stowe Electric Department owns and operates
a solar farm with the electrical capacity of 1 MW.

Village of Johnson Water & Light Department: With a service area slightly
larger than the Village limits, including Vermont State University, Johnson
Water & Light provides electricity to more than 970 electric customers. Its
largest customer is Vermont State University, Johnson.

Vermont Electric Cooperative (VEC): a member-owned co-operative
headquartered in Johnson, with 32,000 customers located across 75
communities in northern Vermont.

Other utilities serving Lamoille County:

Hardwick Electric Department
Village of Enosburg Falls Electric Department
Green Mountain Power
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Electric Efficiency

From 2020 to 2022, electric and thermal efficiency measures installed by Efficiency
Vermont in Lamoille County resulted in energy cost savings of $2,204,928 to
residential and business customers. During 2022, Efficiency Vermont worked on
1,048 residential projects and 346 commercial & industrial projects in Lamoille
County, resulting in $874,381 in cost savings for customers. Efficiency Vermont
defines a “project” as a collection of one or more energy efficient measures that
have been implemented at a customer's physical location. Examples of energy
efficiency measures include lighting or refrigeration efficiencies, weatherization,
or switching to a more efficient hot water or space heat system. The following
statement was provided regarding limitations of this Efficiency Vermont data.
“Efficiency Vermont receives billing data (customer information and monthly
usage data) from Vermont electric distribution utilities for the purpose of
supporting energy efficiency programs and services. As a result, the accuracy of
customer counts and consumption data contained in this report is completely
dependent on the quality and availability of data provided by each electric
distribution utility. Electric consumption data in this report is incomplete due to
gaps in data transferred from the following distribution utilities:

Hardwick Electric Department (2020, 2021, 2022)

Village of Hyde Park (2020, 2021, 2022).

The energy transformation provisions of Act 56, passed by the Vermont
Legislature in 2015, tasks electric utilities with implementing programs to help
their customers transition from fossil fuels to more efficient sources of energy. As
an example, in 2022, Vermont Electric Cooperative in partnership with Efficiency
Vermont offered all customers who install a cold-climate heat pump a one-time
bill credit in addition to an additional rebate if it meets the thermal efficiency
rating. VEC also offers a one-time bill credit for the purchase of a new or used
plug-in hybrid (PHEV) or all electric vehicle (AEV). As of 2022, municipal electric
utilities represented by the Vermont Public Power Supply Association (VPPSA)
can choose to participate in VPPSA’s electric vehicle rebate program. The
customer incentive for purchasing an electric vehicle may vary depending on
time of purchase, and the customer incentive for purchasing a plug-in hybrid
electric vehicle may vary as well. Low-income customers will receive an
additional rebate towards the purchase of a PHEV or AEV.
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Energy Scarcities

According to the Energy Information Administration (EIA) State Profile and
Energy Estimates, in 2023 Vermont consumed five times more energy than it
produced, however, the total energy consumption was among the lowest when
compared to other U.S. states. Approximately 57% of Vermont households heat
with petroleum products, and 13% use wood, the highest share of any U.S. State.
The policies in this Enhanced Energy Plan recognize energy scarcities in Lamoille
County and in Vermont. This Plan acknowledges the need to diversify the use of
energy resources and increase the use of renewable resources for heating,
cooling, electricity, and transportation needs. There is limited resource potential
for wind development in Lamoille County as a result of the mountainous
topography. Small scale wind development of less than 1 MW of power is
supported by this plan. Ground mounted and rooftop solar development is
supported by this Plan as well as residential and commercial scale biomass for
heating needs. This Plan recognizes the importance of preserving Lamoille
County’s Forest resources and unfragmented priority forest blocks. Ensuring the
longevity and wise management of Lamoille County biomass resources is further
discussed in the Working Lands chapter of the Regional Plan.

.FUTURE ENERGY USE
To support the update of the Vermont Comprehensive Energy Plan and Climate

Action Plan, and to achieve Green House Gas emission reduction requirements
of the Global Warming Solutions Act, the Vermont Department of Public Service
developed the Low Emissions Analysis Platform (LEAP Model). The outcome,
shown below, projects future energy demand for Lamoille County and represents
one possible scenario by which Lamoille County can contribute to achieving state
energy goals. The scenario relies on increased efficiency, conservation, and
electrification as ways for decreasing the overall amount of energy used. What
follows is a simplified explanation of energy usage trends envisioned by the 2023
LEAP Model. The Municipal Consumption Tool developed by the Vermont
Public Service Department, was used to develop estimates of current energy use
for each Lamoille County Town. Municipal LEAP targets were proportioned
based on total local energy shares estimated by the Municipal Consumption
Tool.
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The figure on the next page shows the transition in the amount of energy
obtained from renewable and non- renewable fuel sources. Among the
most notable trends are:

The model results show that, despite a growing population and economy,
energy use will decline by nearly 35 percent because of increased
efficiency and conservation.

Electricity use will increase with the intensified use of heat pumps as
primary heating sources and the use of electric vehicles. Because those
choices are powered by electricity, and electricity is three to four times
more efficient compared to fossil fuels, overall energy use will decrease.
Over time, the model projects a near complete elimination of our two
principal transportation fuels, gasoline and diesel, as well as oil, currently
the major fuel used for space heating in many parts of the state.

The 2023 Climate Action Mitigation Scenario which utilizes the LEAP
Model framework, places more emphasis on an increase in electrification
for heating and cooling needs. The former LEAP modeling placed more
emphasis on an increase in wood heating sources. While Lamoille
County residents will likely continue to utilize wood heat in some form,
whether it be a primary or secondary heating source, the new LEAP
targets focus on the expected increase in electrification and electric
heating and cooling systems such as heat pumps. From a BTU standpoint,
cold climate heat pumps are one of the most efficient and carbon free
sources for heating and cooling buildings, allowing Vermonters to use
less energy overall for their HVAC system needs.

LEAP Projections:

To demonstrate the magnitude of changes that would need to take place to align

Lamoille County’s energy profile with the state energy goals, LEAP offers very

specific targets to serve as a guidepost for Lamoille County’s transitions in

energy use and generation. Policies and actions listed at the front of the energy

plan show steps that can be completed by the LCPC to help attain the projected

targets. Many other policies and implementation steps could help the region

attain its energy goals, but these strategies cannot be achieved by the LCPC and

require the action of state agencies, municipalities, public utilities, and private
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individuals. The latest renewable electrical output targets from the 2023 LEAP
Model were added below.

The 2023 LEAP Model also projects energy demand for core sectors: residential,
commercial, and industrial. The tool accounts for multiple fuel types including,
but not limited to, electricity, wood, solar, and fossil fuels. There are pathways to
meet demand using a “business-as-usual” (baseline) scenario under typical
energy planning and programs, and a Climate Action Plan (CAP) mitigation
scenario developed to meet GWSA greenhouse gas emissions reduction targets.

Summary of LEAP Targets:

Target: Renewable electrical output from facilities located in Lamoille County

Year 2015 2025 2030 2035 2040 2050
Total Electrical Output (megawatt hours)(30,100 |82,000 |135,373 |140,000 (194,377 198,000

Projected total energy demand: Residential Sector
Year 2015 [2025 2030  [2035  [2040 2050
Baseline Total Energy Demand (Thousand 1,214 (1,048 [970 927 911 900
MMBTUs)
CAP Mitigation Total Demand (Thousand 1,214 (945 793 680 584 532
MMBTUs)

Projected total energy demand: Commercial Sector
Year 2015 2025 2030 [2035 (2040 2050
Baseline Total Energy Demand (Thousand 672 559 551 544 542 543
MMBTUs)
CAP Mitigation Total Demand (Thousand 672 549 543 538 545 556
MMBTUs)

Projected total energy demand: Industrial Sector

Year 2015 [2025 2030 2035  [2040 2050
Baseline Total Energy Demand (Thousand 212 194 193 191 194 200
MMBTUs)
CAP Mitigation Total Demand (Thousand 212 194 193 191 194 200
MMBTUs)

Projected total energy demand: Transportation Sector*
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Year 2015 [2025 [2030 2035  [2040 2050
Baseline Total Energy Demand (Thousand 401 303 278 263 249 225
MMBTUs)

CAP Mitigation Total Demand (Thousand 401 295 248 201 168 141
MMBTUs)

*Passenger Vehicles

Target: Use of renewables

Energy Sector/Year 2015 2025 2035  [2050
Heating 25% 33% [43% [73%
Transportation 7% 20%  |38%  |86%
Electricity 27% 54%  [74%  |94%

Target: Percentage of Households heated with wood

Percentage/Year 2015 2025 2030 [2035 (2040 2050
Baseline Scenario Percentage 39.5% [36.2% [34.7% [33.4% (33.1% 32.6%
CAP Mitigation Scenario 39.5% [34.5% [31.7% [291% [25.9% 20.2%

Target: Households heated with electric heat pumps

Households/Year 2020 2025 [2030 [2035  [2040 2050
Baseline Scenario ,524 1,584 [3,006 (3,006 (4,246 4,461
CAP Mitigation Scenario 562 3,385 16,230 9,100 |11,996 13,411

Target: Commercial Wood Energy Demand

Percentage/Year 2015 2025 2030 [2035 (2040 2050
Baseline Scenario 9% 11.3% [121% [13%  |13.8% 15.7%
CAP Mitigation Scenario 9% 11.5% [12.3% [13.2% [13.8% 15.3%

Target: Households weatherized

Households/Year 2020 2025 2030 2035  |2040 2050
Baseline Scenario 435 899 1,328 (1,735 (2,157 3,050
CAP Mitigation Scenario 695 2,450 (4,204 (5294 (6,384 8,565

Target: Residential incremental annual MWH end use for appliances

Residential Usage (MWh) for Appliances [2025 [2030 |2035 [2040 (2050
Annual MWH End Use 20,579 (1,782 21,661 (21,191 28,979
This data was derived from a 2022 Energy Efficiency Market Potential Study (not the LEAP Model):
https://epuc.vermont.gov/?q=downloadfile/632187/171403
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Target: Achievable Electric Energy Efficiency Savings

Cumulative Annual Electric 2025 2030 2035 2040 2050
Energy Efficiency Savings

(MWh)
Residential 203,030 (691,935 (1,165,077 [1,468,069 |2,149,285
Non-residential 365,056 (1,195,068 (1,833,399 (1,792,064 (1,653,251

This data was derived from a 2022 Energy Efficiency Market Potential Study (not the LEAP Model):
https://epuc.vermont.gov/?q=downloadfile/632187/171403

Target: Passenger electric vehicle use (Passenger Cars & Light Duty Trucks)

Vehicles/Year 2015 2025 2030 [2035  |2040 2050
Baseline Scenario 42 482 955 2,008 (3,931 8,582
CAP Mitigation Scenario 42 991 4674 10,851 |16,616 23,161

Challenges to meet LEAP Targets

Lamoille County faces several challenges in achieving the LEAP targets. Despite
the challenges involved, the LCPC believes that all progress toward the goals of
this plan is important.

Grid Limitations

Increased distributed generation will impact the function of the electrical grid.
The Vermont electrical grid was developed to have a one-way flow of electricity.
As with the rest of the United States, Vermont has historically depended on a
small number of centralized power plants, the vast majority of which are now
located outside of the state. With growth in distributed generation, the way in
which electricity is generated has changed. In some parts of the region, the grid is
not fully capable of allowing the placement of all scales of renewable energy
generation facilities in every community. If the region and state are going to
become more reliant on distributed solar generation, or even become a net
exporter of renewable energy, Vermont public utilities and Vermont Electric
Power Company (VELCO) will need to increase the pace of system-wide
upgrades. This may be a difficult task to complete without directly impacting
ratepayers and the cost of electricity in the state and the region. This Enhanced
Energy Plan identifies several policies to work toward addressing these

challenges such as coordinating with municipal partners and local utilities to
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provide a unified message about energy incentives, rebates, and smart meter
installations, and providing outreach on funding opportunities for grid system
upgrades. This plan supports energy efficiency and reduction measures as well,
such as weatherizing homes and installing more efficient heating and cooling
systems to reduce overall energy demand and pressure on the grid system. Land
use and transportation system strategies also help reduce energy demand in
Lamoille County and support alternative modes of transportation and electric
vehicle charging infrastructure as referenced in the Transportation and Land Use
chapters of the Regional Plan. Future growth is encouraged in compact village
centers/downtown areas to minimize the impact on natural and scenic resources.
Lamoille County continues to expand local trail networks and pedestrian and
bicycle infrastructure to support carbon free modes of transportation while also
supporting the expansion of park and rides and public electric vehicle charging
stations. The section below highlights progress regarding the adoption of electric
vehicles in Lamoille County as well as efficiency measures including

weatherization.

Rate of Progress in Weatherization and Electric Vehicle Adoption

The state short-term weatherization goal for Lamoille County is to weatherize
4,981 homes by 2031. This short-term County wide goal was calculated by
dividing the number of housing units in Lamoille County by the number of units
in Vermont, multiplied by the statewide goal to weatherize 120,000 units.
Housing unit data to estimate Lamoille County’s weatherization goal was
sourced from the 2020 U. S. Census. Based on the records provided by Efficiency
Vermont and Capstone Community Action, between 2016 and 2019 these two
organizations completed approximately 2,360 projects, which is 47% of the 2031
goal. The number of Lamoille County homes being weatherized needs to
continue to increase in order to reach the state goal of 120,000 homes by 2031.
Additional weatherization has likely been completed in 2020 by property owners
themselves and both organizations. This suggests that weatherization efforts in
Lamoille County are increasing, and more homes are being weatherized each
year. Challenges in meeting the statewide weatherization goal and Lamoille County
proportion may include being able to finance weatherization practices, building and
structural challenges, maintaining historic preservation, and availability of local

certified contractors. The LCPC will continue to assist partners in promoting
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weatherization funding opportunities such as hosting webinars/workshops with
local utility providers, promoting energy incentives on the LCPC website, assisting in
promoting initiatives such as Button Up Vermont, and coordinating with
municipalities as well on funding opportunities such as the Municipal Energy
Resilience Program (MERP) administered by Vermont Buildings and General
Services. Weatherization of buildings can increase capacity for additional load on the
electric system, but not additional generation.

The LCPC is concerned about the ambitious target of 89% electric vehicles by
2050 since there are only 407 passenger vehicles in the County as estimated by
Drive Electric Vermont in their January 2024 EV Registration Update report. This
is an increase of 121 electric vehicles in Lamoille County from 2023 to 2024.
According to Drive Electric Vermont, EV ownership in Vermont rose 44% from
2023-2024. As of January 2024, there were 22 public electric vehicle charging
stations mapped in Lamoille County by Drive Electric Vermont. This is an
increase of 18 charging stations in the County since January 2016. As Lamoille
County acts as a prime tourism destination in Vermont, continuing to build out
electric vehicle charging station infrastructure for both visitors and commuters is
called out as a recommendation and priority transportation and energy planning
action in many Lamoille County Municipal Plans. The Lamoille County Planning
Commission will continue to share funding opportunities and incentives with
municipal and regional partners for installing new electric vehicle charging
stations as well as coordinate with local utility providers to advertise EV
incentives on LCPC’s website.

Local electric utility providers and VELCO (Vermont Electric Power Company)
are playing an active role in planning for the projected increase in load on the
grid system. The 2024 VELCO Vermont Long-Range Transmission Plan
recognizes grid system load challenges and forecasts scenarios required to meet
statewide energy goals and generation capacity targets by 2050. Load forecasting
in the Long-Range Transmission Plan projects the need for a 75-Megawatt load
reduction by 2043 to mitigate expected growth in the load on the grid system.
These projections include assumptions such as a constant level of increase in
electric vehicles being adopted and charged on the local grid system, and an
increase in heat pumps by 60% by 2043. The Vermont Roadmap Electric Vehicle
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Forecast in VELCO's plan predicts that electric vehicle demand during summer
peak will grow from 9 MW in 2024 to 256 MW by 2043. See table below for
increased grid system load forecasting identified in VELCO’s 2024 Long-Range

Transmission Plan.

FIGURE 6 — PROJECTED VERMONT SUMMER PEAK LOAD AND ITS COMPONENT FORECASTS
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Figure 3-17 Projected Vermont Summer Peak Load and its Component Forecasts
Source: VELCO 2024 Long-Range Transmission Plan

In Lamoille County the 2024 VELCO LRTP notes that there is no additional
capacity for solar PV under Optimized Distribution. Meanwhile, as described
below in the Future Renewable Energy Generation section, the generation
capacity target for Lamoille County by 2050 is 137 Megawatts of power. The 2024
VELCO Vermont Long-Range Transmission Plan identifies the following actions
to meet anticipated grid system growth and the Vermont Comprehensive Energy

Plan statewide goals:
e Increase energy storage available during peak demand times such as in
the evening
e Grid system upgrades
e Grid system load curtailment
e Coordination between VELCO and local utilities
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At the local level, electric utilities utilize similar forecasting strategies to plan for
increased demand on the local grid system as identified in their Integrated Resource
Plans (IRP). In accordance with 30 V.S.A. section 218c, electric and gas companies
are required to update Integrated Resource Plans every 3 years. The IRP established
a framework for decision making that utilities utilize to meet the public’s need for
energy services. It develops methods to evaluate a utility’s investment and purchase
decisions. Current IRPs for local utilities are filed with the Public Utility
Commission and Vermont Department of Public Service as well as housed on a
utility company’s website. Grid system load forecasting in IRPs is based on a range
of economic, technological, and weather data. Load forecasting considers both
expected base load and peak load demand such as seasonal winter and summer
peaks in energy use. Similar to VELCO's Plan, the IRPs consider growth anticipated
due to an increase in electrifying modes of transportation and heating/cooling
systems. The Stowe Electric Department (SED) Integrated Resource Plan for
example forecasts a steady increase in grid system load demand between 1-2%
annually. The table below from Stowe Electric Department’s 2024 Resource Report
demonstrates load forecasting and the expected increase in demand on the local

grid system for SED’s service area.

Stowe's Forecast Load MWH

Non-
Snow Snow  Total Snow % Stowe %
Making Making Stowe Increase/ Increase/
Load Load Load (Decrease) (Decrease)
2024 9019 69,962 78,981
2025 9,109 70,739 79,848 1.00% 1.10%

2026 9,200 71,860 81,061 1.00% 1.52%
2027 9,292 72,986 82278 1.00% 1.50%
2028 9,385 74,315 83,701 1.00% 1.73%

Figure 3-18 Stowe’s Forecast Load (MW/H)

Source: Stowe Electric Department, 2024

Local IRPs also identify load forecasting associated with growth in heat pump
installations and electric vehicle adoption. For example, the table below from
Stowe Electric Department’s 2023 IRP shows the heat pump sales forecast. By
2043 heat pump energy requirements reach 5,200 MWh with a maximum peak
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demand of 3.2 MW. Electric vehicle load forecasting in Stowe’s IRP was
developed in conjunction with the 2023 VELCO Long-term Forecast. By 2043
electric vehicles are expected to account for 90% of all registered vehicles in
Vermont. See figure 3-17 above from the 2024 VELCO Long-Range Transmission
Plan for expected increase in load demand on the grid due to electric vehicle
adoption.

Stowe IRP Figure 32: Heat Pump Loads 2043
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Figure 3-19 Heat Pump Loads

Source: Stowe Electric Department, 2024

As local utilities cover a smaller area for electric service, they will not see as
significant a load increase as larger utility providers such as Green Mountain
Power. In addition to forecasting grid system load increases, local utility
providers are exploring alternatives to ensure grid reliability such as energy
storage and micro grid systems. The Stowe Electric Department for example was
awarded more than $1.6 million in grant funding for resiliency and infrastructure
modernization, including funding for a microgrid feasibility study.

Up-front cost of energy efficiency improvements and fuel switching

Despite the demonstrated long-term savings benefits, the capital needed to
significantly reduce energy consumption and switch to renewable fuels can be a
significant barrier to implementation. This holds true both for thermal efficiency
improvements and replacement of petroleum-based vehicles by electric vehicles.
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Reliance on cord wood and biomass

The LEAP model depends very heavily on cord wood use as a single-family
home heating source (and for commercial and industrial heating too). Although
wood is a renewable resource that is currently available in the region, its use in
the region should be monitored as this plan evolves to ensure that it continues to
be harvested in a sustainable manner. As noted in the Working Lands Section of
this Plan, due to past “high grading,” much of the timber in Lamoille County’s
forests is not of high enough quality for lumber. Removing lower quality timber
for cordwood, wood chips, and wood pellets to provide growing room for
healthier trees can be part of a sustainable forestry management plan and is
necessary in some cases to restore overall health. The continued reliance on cord
wood for heating and its impacts on greenhouse gas emissions and air quality in
the region should be monitored.

Lack of outreach and enforcement of Residential and Commercial Building
Energy Standards

Although Efficiency Vermont has provided some outreach to local contractors
and the public regarding the requirements of RBES and CBES, there is still a lack
of knowledge about the programs. The state also lacks the ability to enforce the
codes and the system Vermont uses to track adherence to the standards is a
challenge. Currently, energy efficiency is self-certified by the building contractor,
with a requirement that a completed certificate be submitted to the municipality
where the building is being constructed. However, many communities are
unaware of this requirement and have no way to track the submission of
certificates. Towns with local code officials may enforce energy efficiency codes
and towns with Certificate of Occupancy (COO) requirements must receive an
Energy Code certificate before issuing the COO. Half of Lamoille County
communities (5) have zoning bylaws, but only one requires a COO.

. CURRENT AND FUTURE RENEWABLE ENERGY GENERATION IN LAMOILLE
COUNTY

Current Renewable Energy Generation in Lamoille County

Most of today’s renewable energy production in Lamoille County comes from
hydro and solar facilities. According to data collected in March of 2024 from the
Vermont Public Service Department, Lamoille County had approximately 873
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energy generation sites. Together, these sites have a combined energy production
capacity of 34.755 MW. The Community Energy Dashboard is no longer up and
running. The Public Service Department is able to provide this data upon
request.

Existing Hydro Generation: 8 sites

Hydroelectric energy generation is one of the lowest-cost, steady power
producers available to Lamoille County. There are currently eight hydroelectric
facilities in operation in the region, which account for approximately 11 MW of
existing capacity. Morrisville Water & Light owns three facilities, located in Hyde
Park and Morrisville, with a combined generation capacity of 9.8 MW. Hardwick
Electric Department owns a hydro plant located in Wolcott with 1.63 MW
capacity. Stowe hosts a smaller privately owned hydro facility with capacity of
0.1 MW. Many of these hydroelectric facilities are currently engaged in the
Federal Energy Regulatory Commission relicensing process. The hydroelectric
generation capacity may be reduced because of this relicensing process. Due to
the results from this relicensing process, Morrisville Water & Light is working
towards decommissioning the Green River Reservoir Dam. If this occurs,
additional sources of renewable energy generation will need to be identified.

Existing Energy Generation Facilities in

Lamoille County
Source: VT Public Service Department, 2024

Hydro

0.05 (8 residential MW

Wind
n wind sites)

Biomass 0

0 5 10 15 20 25

Figure 3-20 Existing Energy Generation Facilities in Lamoille County
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Existing Solar Generation: 857 sites

According to data from March of 2024 provided by the Vermont Public Service
Department, Lamoille County has approximately 23 MW of installed solar
photovoltaic generation capacity. The largest solar arrays currently operating are
two 1 MW solar projects independently owned by the Village of Hyde Park
Electric Department and the Stowe Electric Department.

Existing Biomass Generation: 0 sites

Electricity can also be generated from other renewable resources, including
woody biomass (especially as a combined heat and power project), and bio-
digesters that use organic waste to produce methane that can be burned to
generate power. There are currently no active bio-digesters in Lamoille County.
There were two sites previously located at Joneslan Farm in Hyde Park and
Keewaydin Farm in Stowe. These digesters are no longer operational.

Existing Wind Generation: 8 sites

The power of wind to generate electricity has to date been harnessed by eight
Lamoille County residences. Residential-scale wind turbines installed at these
homes have a combined generation capacity of .05 MW. There is currently no
commercial or utility scale generation facility in the region, although the town of
Lowell, just north of Lamoille County, hosts one of the largest wind installations in
the State with 21 turbines and a generation capacity of 63 MW.

Future Renewable Energy Generation in Lamoille County

The Vermont Public Service Department (PSD) provides a Generation Scenarios
Tool to help set targets for renewable energy generation. The 2024 tool models
statewide targets for 10%, 20% and 25% in-state generation options in the future.
Incremental energy generation targets are some outputs of the tool, as well as
capacity targets and resource availability, with consideration given to land
availability and grid headroom as possible constraints. The LCPC used the 25%
in-state generation scenario to align with generation goals set forth in the 2022
Vermont Comprehensive Energy Plan.

Statewide targets are broken down by region in the PSD Generation Scenarios
Tool. Under this tool, the Lamoille regional share of statewide generation is
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disaggregated to 4.5%, putting the region’s renewable energy generation target in
2050 at 137,367 MWh (4.5% of the 25% in-state goal of 2,985,954 MWh by 2050).
The Lamoille region currently generates 47,294 MWh. An additional 87,188 MWh
will be needed to meet the total regional share of 137,367 MWh. As noted in the
solar and wind potential sections below there is sufficient land to meet this
regional generation target. The challenge in meeting this target regarding
limitations to the electric system are described below under the “Electric Grid
Limitation” section. The additional or incremental target of 87,188 MWh is
proportionally distributed across towns, based on the average population and
suitable land area. Population data used in the Generation Scenarios Tool is from
the 2020 U.S. Census.

Rather than using total land area available in each town, which the tool defaults
to, LCPC used “suitable” acreage for generation as the land area. Suitable acreage
was based on the percentage of total land area that includes both prime and
secondary acreage for renewable generation, as displayed in the Regional
Enhanced Energy Plan maps. This percentage was then distributed evenly across
all towns, for ground-mounted solar and wind generation. Land area does not
include area needed to support hydro generation sites or rooftop solar (as these
do not occur on land). However, the Generation Scenarios Tool assumes that 1
acre is needed per MW of power produced for hydro projects.

In order to contribute to the goal of 90% renewable by 2050, the Generation
Scenarios Tool forecasts that Lamoille County will need to add new renewable
facilities capable of producing an additional 87,188 MWh of renewably generated
electricity. Lamoille County could meet this target with a combination of
renewable energy technologies, based on current contributions to generation
capacity in the region: ground-mounted solar (64%), rooftop solar (10%), wind
(10%), and hydro (16%). As of this writing, ground-mounted solar is the most
available generation technology and was kept at the greatest share of this
technology mix. Rooftop solar may increase in availability as structures are able
to support it. Large scale wind generation is not widely supported in the region,
though there is some land available to support small-scale projects. Finally, the
percentage of hydro represents the current percentage of energy produced in the
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region by this technology. LCPC supports developing “micro-hydro” projects to
help meet renewable energy generation targets.

The Generation Scenarios Tool can also be used to model using technologies such
as biomass. This was not considered an appropriate technology to include in the
technology portfolio for the region, given that there are not currently any
biomass generation facilities. Although the above combination of technologies
can be used to meet the regional target, the tool also highlights Transmission
Headroom as a constraint to meeting this target. Transmission and distribution
infrastructure upgrades will be needed to help expand the capacity of the region
to meet the proposed targets.

Using the VT Department of Public Service Generations Scenario Tool, which
takes into account the presence of the renewable generation resource (sun or
wind), and factoring in prime and secondary land area available for siting, the
LCPC calculated Lamoille County’s energy potential from sun and wind
generation® Rooftop solar is also included, though only for small-scale systems,
and does not relate to land availability but rather the rooftop area (tool factored
in satellite data from VCGI; does not account for structural limitations). Hydro
power was included to an extent as well. Table 3-17 presents these calculations
for the region and towns. Appendix C displays the outputs of the tool as well. It
is worth noting, the tool highlights that these targets exceed both the distribution
headroom and capacity most towns have to meet these targets, except Elmore
and Wolcott.

Table 3-17. Incremental renewable energy generation targets for Lamoille County towns

2050
2023 2025 2035 2050 Ground 2050 2950 2050
. L. Incrementa Incrementa Incrementa mounted Wind Hydro
Existing Rooftop Solar| . .
Town Generatio 1 output 1 output 1 output solar: capacity capacity | Capacity
n projections projections projections capacity tar Et MW) target target
(MWh) (MWh) (MWh) target 8 (MW) (MW)
(MWh)*
(MW)
Belvidere 77 932 2,330 3,641.5 1.8 0.3 0.2 0.1**
Cambridge| 3,491 3,187.2 7,967.8 12,452.9 6.1 1.0 0.6 0.5
Eden 348 2,110.8 5,277.0 8,247.4 4.0 0.6 0.4 0.3**

&http://publicservice.vermont.gov/sites/dps/files/. documents/Pubs_Plans_Reports/Act_174/Regional%20Guidance Final.pdf
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Elmore 141 1,329.6 3,324.0 5,195.1 2.5 0.4 0.3 0.2**
Hyde Park | 10,485 2,214.1 5,535.1 8,650.8 4.2 0.7 04 0.3**
Johnson 1,140 2,588.2 6,470.2 10,1124 49 0.8 0.5 0.4**
Morristow | 23,354 3,586.4 8,965.7 14,021.6 6.8 1.1 0.7 0.5
n

Stowe 3,863 4,014.0 10,034.8 15,683.4 7.6 1.2 0.8 0.6**
Waterville 161 692 1,729.9 2,7023.7 1.3 0.2 0.1 0.1**
Wolcott 4,234 1,660.5 4,151.2 6,487.9 3.2 0.3 0.3 0.2
Coulnty 47,294 22,315 55,786 87,188 42.5 6.9 44 3.2
tota

Source: VT Department of Public Service, 2024 Generation Scenarios Tool

*Based on Vermont Public Service Department 01/31/2023 Distributed Generation Survey

**Hydro figures above indicate there is not enough hydro resources available or grid system headroom to
meet the 2050 capacity target for hydro power.

Energy Planning Standards developed by the VT Department of Public Service
require that regional planning commissions divide the projected regional
renewable energy production among municipalities. Table 3-17 above provides this
information for both the region and its municipalities. In computing the projected
production, the Generation Scenarios Tool takes into consideration municipal
population shares, land availability, energy demand, and the amount of electricity
already produced in the municipalities. The Generation Scenario Tool also
considers grid system limitations such as transmission and distribution headroom.

While generation shares are evenly distributed across all towns in the county, there
are individual sites in Lamoille County that have the potential to meet generation
targets for more than one municipality. As an example, the former asbestos mine in
Eden discussed below could accommodate solar arrays capable of generating
enough electricity to meet combined generation goals for Eden, Belvidere, and
Waterville.

Can Lamoille County Meet the 90x50 Energy Generation Goal?
Lamoille County has opportunities to generate energy from various sources
including solar, wind, hydro, biomass, or geothermal reserves. Two renewable
resources that appear to have the potential to contribute most substantially to
meeting the 90x50 energy generation goal of 87,188 MWh are the sun and the wind.

Hydro, biomass and even geothermal sources may be feasible for a production of
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modest amounts of electricity but would probably be insufficient to produce the
output required to keep the region on track to meet the 90x50 energy generation
goal.

Electric Grid Limitations

The resource potential and environmental attributes of the
land are not the only factors in the consideration of whether
a site is viable for the deployment of a particular
technology. The capacity of the electric grid to transmit the
newly generated electricity is also key and currently poses a
serious challenge for meeting the 90x50 energy generation
goal for Lamoille County, particularly within the grid in the
northern tier of the state known as the Sheffield Highgate
Export Interface (SHEI). In Lamoille County, SHEI
encompasses the towns of Belvidere, Eden, Johnson, Cambridge and parts of Hyde
Park, Morristown, and Stowe.

Currently, existing renewable energy generation plants within SHEI, such as Lowell
Wind and Sheffield Wind, produce more electricity than can be consumed within
the SHEI region. Given the lack of usage within SHEI, a solution would be to export
the electricity to areas with greater electric demand. However, current physical
limitations of the grid do not allow for adequate export of power, and exporting the
power becomes an issue to the point that existing wind turbines are being forced to
curtail energy production in order not to overload the grid. Local utilities are
already implementing winter curtailment plans to avoid grid system blackouts.

Limitations to the electric system in Lamoille County are further discussed below.

In Section 248 proceedings conducted by the Public Utility Commission, both
Vermont Electric Cooperative and Green Mountain Power have been opposing
adding larger than rooftop scale arrays due to physical constraints of the electric
transmission system.

The 2024 Generation Scenarios Tool provided by the Public Service Department added
a new category focused on transmission and distribution headroom. Transmission
headroom is the amount of extra capacity a device has available for transmitting
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power over long distances via high voltage power lines, while distribution
headroom is the capacity available for short distances via lower voltage lines. These
categories allow Lamoille County to best understand limitations to the electric
system in the region. According to the 2021 VELCO LRTP, and the 2024 Generations
Scenario Tool from the Vermont Public Service Department, the County has 25.5
MW of transmission headroom available. However, the 2024 VELCO LRTP shows
there is 0 MW of additional “Optimized Distribution” headroom in Lamoille
County, meaning that there is no longer any transmission headroom in Lamoille
County for additional generation without causing harm to rate payers or hosting
capacity in other regions. There remains room on the grid for additional load. The
region can still encourage electrification such as installing heat pumps and electric
efficiency measures. The 2024 VELCO LRTP highlights system upgrades across
Vermont, many of which would benefit Lamoille County and may provide
additional transmission system headroom for generation as well as for load. These
potential upgrades are found in section “5 Discussion of Peak Demand Results” in
the VELCO Long Rage Transmission Plan which can be viewed

at:https://www.velco.com/2024-vermont-long-range-transmission-plan. The county
currently has a nameplate capacity of 22.4 MW of renewable generators, which
leaves the full amount of transmission and distribution headroom available for new
generation. However, if the headroom is consumed by the interconnection of new
generating resources, that could lead to generators not being able to export energy
under certain conditions. Limitations to the grid affect all sectors of planning
(Transportation, Land Use, Housing, Energy, Economic Development, etc..) and the
County’s ability to continue to grow.

Solar Generation Potential

Due to the nature of our topography and land cover, solar is a viable source of
renewable energy generation in Lamoille County. The initial mapping analysis,
graphically displayed on the Solar Resource Map, identified lands in Lamoille
County that are potentially suitable for solar power generation. These potentially
suitable lands comprise 71,375 acres. Of this number, 7,919 acres (11%) are lands
with prime solar potential, and 63,456 acres (89%) are lands with secondary solar
potential.
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The suitability potential was determined on

the basis of two factors: presence of
sufficient sunlight and environmental
characteristics of the land. As a result, the
Solar Resource Map shows “prime” solar
areas defined as lands with sufficient
resource (sun) and no environmental
constraints, and “secondary” solar areas,
defined as areas with sufficient sun and
environmental characteristics that may
pose an obstacle to the development of
renewable energy facilities. Areas with
insufficient solar radiation or areas that
have environmental constraints that will
make these areas likely unsuitable for the
development of renewable energy
generation facilities have been removed

Solar Generation by Facility Size:
Ground Mounted Solar PV System

Residential:
Average Array Size: 4 Kw
Estimated Output: 4.9 MWh

Acres Required*: .028 acres

Commercial:
Average Array Size: 20 Kw
Estimated Output: 26.3 MWh

Acres Required*: .14 acres

Large-Scale Commercial:

Average Array Size: 200 Kw Estimated

Output: 262.8 MWh

Acres Required*: 5.33 acres

*Acres required noted above are based on

from the map and are not shown in any assumptions provided in the 2024 Generations

way. (Note: Environmental constraint Scenario Tool provided by the Vermont Public

categories associated with “secondary” Service Department. See Appendix C for a

table of these assumptions.

and “likely unsuitable” lands are listed in
Section 5 of the energy plan under
headings Areas Potentially Suitable for

Renewable Energy Development and Areas Likely Unsuitable for Renewable

Energy Development).
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What about Rooftop Solar?
Roof-top solar (or solar facilities on existing

structures) can supplement ground-mounted
(or land based) solar installations but in order
to generate enough power to meet the 90x50
goal for electric generation, roof mounted
solar cannot fully replace the ground
mounted installations. Lamoille County
Planning Commission estimated that the
region has the potential to generate around
28,078 MWh of electricity from rooftop solar
arrays — nearly 20% of the region’s total 2050
renewable energy output target and 32% of
the region’s incremental generation capacity

target.

Solar at former Asbestos Mine in Eden?

In 2011, the Environmental Protection

Rooftop Solar Potential Estimate

RESIDENTIAL STRUCTURES

Structures: 2785 (25% of existing) Average
Array Size: 4 Kw Estimated Output for all
2785 structures: 14,637 MWh

SMALL COMMERCIAL (<40,000 sq. ft.)
Structures: 298 (25% of existing)
Average Array Size: 20 Kw

Estimated Output for all 298

structures: 7,309 MWh

LARGE COMMERCIAL (>40,000 sq. ft.)
Structures: 25 (50% of existing)

Average Array Size: 200 Kw
Estimated Output for all 25
structures: 6,132 MWh

Total Estimated Output from
Rooftop Installations = 28,078 MWh

Agency, in collaboration with the U.S. Department of Energy commissioned a solar

generation feasibility study for the closed asbestos mine site straddling the town line

between Eden and Lowell. The study, completed in 2013, determined that up to 150

acres could be configured to accommodate solar photovoltaic arrays. The former

mine site has several locations in Eden and Lowell with potential for installing large

solar arrays, including a 2.2 MW array on the waste-rock area, a 4.6 MW array in the

entry and building areas, and/or a 11.6 MW array on south facing slopes of the Eden

and Lowell piles. This plan designates the former asbestos mine as a preferred

location for a solar generation facility.
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Wind Generation Potential

Lamoille County, due to its geography, has
areas with wind speeds sufficiently strong to
enable wind energy generation. The Wind
Resource Map shows areas with potential to
accommodate commercial and utility- scale
wind generation facilities. In total, the
potentially suitable wind areas comprise
95,675 acres of land of which 2,105 acres (2%)
are lands with prime wind potential and
93,570 acres (98%) are lands with secondary
wind potential.

The suitability potential was determined on
the basis of two broad factors: presence of
sufficient wind speed, digitally modeled at 50
and 70 meter hub height, and environmental
characteristics of the land. As a result, the
Wind Resource Map, shows “prime” wind

Wind Generation by Facility Size

Residential:

A wind turbine serving a single residence with
maximum generation capacity of up to 10 KW.

Commercial:

A wind turbine system serving a business,
located on business premises and having a
maximum generation capacity of up to 1 MW.

Utility-scale:

A wind turbine system with total generation
capacity of 1 megawatt or more. For reference,
Lowell Wind is a large utility-scale project. It has
21 towers with 3 MW generation capacity each.
Each tower is 83 meters (273 feet) tall. From the
ground

areas defined as lands with sufficient wind speed and no environmental constraints,

and “secondary” wind areas, defined as areas with sufficient wind speed and

certain environmental characteristics that may pose an obstacle to the development

of renewable energy facilities. Areas with insufficient wind speeds or

environmental constraints that will likely make these areas unsuitable for the

development of renewable energy generation facilities are not shown on the map.

(Note: Environmental constraint categories associated with “secondary” and “likely

unsuitable” lands are listed in Section 5 of the energy plan under headings Areas

Potentially Suitable for Renewable Energy Development and Areas Likely Unsuitable for

Renewable Energy Development). The Regional Plan supports the development of

residential as well as commercial wind generation facilities provided environmental

impacts are mitigated and site-specific concerns are addressed. Utility scale wind

generation is deemed an intensive land use incompatible with land use policies of

the Regional Plan and is therefore not supported. This plan defines utility scale

wind generation facilities as facilities with total generation capacity of 1 MW or

more.
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Is Utility-Scale Wind Generation Appropriate for Lamoille County?

The Lamoille County Regional Plan is guided by three overall objectives which
include protection of the region’s natural systems and valuable agricultural and
silvicultural resources, and protection of working landscapes. Areas shown on the
wind resource maps as having utility-scale wind generation potential are in the
Working Lands-Rural Agriculture/Forestry Area. Numerous diverse land uses in
this area, such as active forest management, conservation, wildlife management, or
aesthetic preservation, rely on large, unfragmented blocks of forest land. Therefore,
maintaining unfragmented forest blocks is an important objective of this area. The
Regional Plan calls on reducing the rate of fragmentation of agricultural and forest
lands and maintaining and improving wildlife connectivity. New development
should minimize forest fragmentation or disruption of productive use for timber
management. Wind turbines by their very nature are difficult to cluster because of
the spatial needs of turbine blades and must extend above the tree line, which puts
their placement in this area in conflict with the objective of maintaining
unfragmented forests. New roads should be very limited in forest areas and should
be constructed with consideration of impacts on productive forest stands, wildlife
connectivity, erosion and runoff, and aesthetics. Land Use development should
reflect site specific environmental limitations and the density and intensity of
development should conform to the limitations of the land and available public
services. Higher densities and more intensive uses should be in Village/Downtown
Centers, Village Areas, Planned Growth Areas, Transition Infill Areas, and
Enterprise Areas, while lower densities and less intensive uses should be in Rural
General and Working Lands Areas (Rural Agriculture/Forestry Area).

Land development should consider the capability of the land as it relates to
topography and soil limitations, areas of steep slopes, and poorly drained or
unstable soils. In areas where fragile characteristics have been identified,
development should be discouraged unless it is shown that these assets will not be

unduly altered or harmed.

The Regional Plan also discourages development of energy generation facilities
along Lamoille County’s regionally prominent ridgelines all of which are in the
Forest Area and include Worcester Range and Mt. Elmore, Woodbury Range, Mt.

Mansfield and Sterling Ranges, Butternut Mountain and Belvidere Mountain. As
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mentioned in the previous paragraph, this perspective aligns with other land use
policies and actions outlined in the Regional Plan (see Land Use chapter). Unless it
can be shown that resources will not be unduly altered or harmed, development in
the region is discouraged in areas where fragile characteristics have been identified,
including at high elevations and on steep slopes where the region’s prominent
ridgelines are located. In addition to their environmental values, the ridgelines
provide the visual backdrop for which the County is known. They are cherished for
their aesthetic beauty and the regional economy thrives on recreation dollars
derived, in large part, from the scenic beauty of the region. There is a strong
perception in Lamoille County municipalities that wind turbines placed on the
ridgelines will negatively impact the aesthetics and the economy of the region.

During the development of the energy plan, towns of Belvidere, Eden and
Waterville identified the following specific ridgelines and peaks as unsuitable for
utility scale wind development: Laraway Mountain, Cold Hollow Mountain Range,
Mount Norris, Bean Mountain, Bowen Mountain, and Hadley Mountain.

Sound level impacts of proposed wind generation facilities are evaluated by the
Public Utility Commission on the basis of state standards which impose daytime
and nighttime decibel limits on wind turbines. Currently, these standards limit
turbines” sound to 39 decibels at night and 42 during the day. This Plan
accommodates health concerns over sound impacts of large wind turbines by
replicating a policy approach adopted by the Bennington Regional Planning
Commission and incorporating into the Wind Resource Map a 1-km buffer from
residential structures. To compensate for the challenge of utility wind siting, the
LCPC acknowledges that greater amounts of other forms of renewable energy
sources, most likely solar and biomass, will be needed to meet state energy goals.

If a municipality, through its local planning process, identifies a preferred location
for a utility-scale wind facility within their boundaries, LCPC may consider
amending its plan to account for this local preference. Coordination and consensus
will be a critical component of any process to amend the regional plan in this
regard. Additionally, LCPC shall only consider such an amendment if the location,
or locations, identified by the municipality are not in the areas categorized by this

regional plan as “likely unsuitable” and mitigate
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impact to environmental constraints in areas identified as “potentially suitable”.

Hydro Generation Potential

Vermont has an abundance of the two principal components for generating local
hydroelectric power — hills and water. Despite these natural attributes and an
existing potential to develop power at over 300 existing dams, only a handful of
hydroelectric sites have been restored or constructed in Vermont since 1987.
Because of the potential impact on aquatic resources, hydroelectric power is the only
renewable energy source required to gain approval from numerous state and
federal agencies, which makes the permitting process very complex and costly. In
Lamoille County, the Town of Waterville commissioned a study to determine the
feasibility of a micro-hydro facility on Kelley River in 2008. The 2008 micro-hydro
study revealed that establishing a hydro power facility at the old sawmill would be
costly, but it has the potential to produce a return on the investment. Infrastructure
needs would have to be known before design, engineering, permitting, and
construction could be pursued. Due to ecological and aquatic habitat concerns, the
State of Vermont is no longer promoting the permitting of new hydro power
facilities.

At this writing, hydroelectric generation represents about one half of renewable
energy generation in Lamoille County. This plan recommends preserving the
viability of existing hydroelectric generation, as loss of this dispatchable renewable
energy source will need to be replaced by solar, which increases the grid challenge
significantly. This plan also supports redevelopment and development of small,
environmentally sound hydroelectric sites as well to harness hydroelectric energy.

The Hydroelectric Resources map shows hydroelectric potential based on a 2007
study conducted by Community Hydro that was updated in 2020. The map shows
seventeen dams in Lamoille County that could be converted into hydroelectric
facilities. One dam appears to have the generation potential of more than 50 kW
while the remaining dams have estimated generation potential of less than 50 kW
each. The map also shows current sources of hydro generation.

Woody and Non-Woody Biomass Generation Potential

Electricity can also be generated from other renewable resources, including organic

waste (such as manure, brewery waste, food scraps, or woody biomass. Organic
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waste is processed in bio-digesters. The digesters produce methane gas that fuels an
engine to produce electricity. The LCPC is interested in studying the potential for
methane production, including the possibility of utilizing waste from several
operations, (farm and non-farm) at one bio-digester. Such a digester could generate
electricity by processing food scraps gathered by the solid waste district, manure
from local farms, or brewery waste from local breweries to generate electricity.

Another possibility is generating electricity by burning wood at combined heat and
power facilities. Given the amount and quality of timber in the County, wood-fired
combined heat and power (CHP) systems are of particular interest to our region.
These systems produce electricity both for on-site consumption and sale back to the
grid, while piping excess heat to help meet the thermal needs of the facility. At the
community- scale, centralized CHP systems can supply heat to households and
businesses within a limited radius, in what is commonly known as a “district
heating” system.

To provide an attractive return on investment to any prospective developer, CHPs
must be sited in proximity to a facility or group of buildings capable of utilizing a
large, year-round heat supply. Ideal sites include hospitals, hotels, apartment
complexes, and industrial sites. With funding from the Vermont Clean Energy
Development Fund, LCPC has produced maps that identify potentially viable CHP
sites which include Copley Hospital in Morristown, Vermont State University
(Johnson), Fisher Bridge Industrial Park (Wolcott), North Hyde Park Industrial Park,
the industrial park under consideration in Johnson at the Jewett property, and
Cambridge Business Park. Smugglers” Notch Resort has assessed their property as a
feasible CHP site.

5. SITING OF RENEWABLE ENERGY GENERATION FACILITIES

The development of new renewable energy generation facilities in Lamoille County
is a key component of Vermont's energy future. However, in order to protect our
environment and critical resources while encouraging renewable energy
development, Lamoille County Planning Commission developed an inventory of
areas preferred and potentially suitable for renewable energy generation.
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The inventory is supported by the energy maps located at the end of this chapter.
The maps, and the corresponding data, can be used to inform energy planning
efforts by the region and its municipalities. They may also be used for conceptual
planning or initial site identification by those interested in developing renewable
energy infrastructure. They should not, however, take the place of site-specific
investigation for a proposed facility, and should therefore not be thought of as
“siting maps.” The step-by-step analysis used to develop these maps may be
conducted specifically for any site where renewable energy development has been
proposed, and in that sense these maps provide a model for the process that should
be undertaken when evaluating the siting of a renewable energy development.

Areas Preferred for Renewable Energy Development

Areas preferred for renewable energy development are the areas identified as
“preferred” in Act 174 unless these areas are identified as unsuitable by the
municipal plan of the municipality in which the development is proposed. State-
defined preferred areas include:

. Parking lots

. Brownfield Sites

J Landfills

J Rooftop installations

J Gravel pits

. Locations designated in an adopted municipal plan or identified by a

municipal legislative body

At this writing, several municipalities identified specific locations preferred for
energy generation. These locations are shown on the Regional Considerations Map.
e  Wolcott’s Town Plan proposes the following specific preferred locations: Former
landfill (for ground mounted solar); Fisher Bridge Industrial Park (for combined
heat and power generation facility); Wolcott Elementary School and municipal
offices (for rooftop solar).
e Hyde Park’s Town Plan identifies the following specific preferred locations:
Existing gravel pits (for ground mounted solar); North Hyde Park Industrial Park
(for a combined heat and power generation facility); Hyde Park Elementary School,
Lamoille Union Middle and High School and municipal buildings (for rooftop
solar); Transfer Station (for ground mounted solar).

e Eden’s Town Plan identifies the former asbestos mine as a desirable
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location (for ground
e mounted solar).

o Jeffersonville Village Trustees identified the Wastewater Treatment
Facility as a preferred location for solar.

Areas Potentially Suitable for Renewable Energy Development

The Solar and Wind Resource Maps show areas with energy generation potential
based on the presence of the resource (sun or wind) and environmental attributes of
the resource areas. Areas identified on the maps as “secondary” have
environmental constraints that may pose a barrier to the development of renewable
generation. “Prime” areas are lands with no environmental constraints.

State-defined areas with secondary solar and wind potential possess one or several
of the following environmental constraints:

e Federal Emergency Management Agency Special Flood Hazard Areas

e Prime Agricultural Soils*

e Act 250 Agricultural Soil Mitigation areas

e Protected Lands (State Fee Lands and Private Conservation Lands)

e Deer Wintering

e Hydric Soils

e Vermont Conservation Design Highest Priority Forest Blocks and habitat
connectors**

*Due to the significant overlap between areas with solar energy generation
potential and prime agricultural soils, and the need to compensate for the challenge
of utility wind siting with greater amounts of other forms of renewable energy, it is

anticipated that some solar development will occur on prime agricultural soils.

Such development should be in keeping with the Agricultural Soils Mitigation
Policies for each Planning Area outlined in the Future Land Use Section of this
Plan. Consistent with the policies for other forms of commercial and industrial
development, prime agricultural soils are not considered a constraint within
Village/Downtown Centers and Enterprise Areas. In other areas, solar energy
development may occur on prime agricultural soils when measures are taken to
retain the long term agricultural viability. Such measures may include, but are not
limited to, mounting panels on driven posts without concrete or floating ballasts
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rather than concrete or paved pads to avoid long-term impact to soils; designing
the facility to allow certain agricultural practices to occur within and underneath
the solar arrays (such as animal grazing, bee yards, or growing crops); placing solar
facilities on fields with limited viability for commercial agriculture due to size,
topography, access, and similar limitations; incorporating soil building cover crops,
pollinator plantings, or other grassland habitat conservation features into the areas
between panels; and/or other mitigation measures appropriate for the specific site.

** Land use development patterns with consideration for Act 171 are discussed in
the Working Lands Section of the Regional Plan, as well as in the previous section
discussing wind generation facilities. Maintaining intact forest blocks and habitat
connectors are considered constraints for siting a generation facility, given regional
policies that promote keeping them intact for their many benefits. In addition to
supporting ecological function and wildlife habitat, intact forest blocks and healthy
forests also act as carbon sinks by pulling carbon from the atmosphere to store in the
soil, trees, and other vegetation. They can also help support climate resilience,
greenhouse gas emissions reductions, and flood protection by remaining intact.
These multiple benefits may outweigh the cost of clearing forests in the region to
site a generation facility. To align with the state planning goals of Act 171, forest
fragmentation should be avoided or minimized. Where appropriate, projects are
encouraged to promote healthy, ecologically viable forest management practices in
energy siting projects.

Areas Likely Unsuitable for Renewable Energy Development

Areas likely unsuitable for renewable energy development include areas with
insufficient resource potential (sun or wind) and areas with environmental
constraints that signal likely, though not absolute unsuitability, for development
based on statewide regulations. The solar and wind resource maps, refer to these

areas as “solar likely unsuitable” or “wind likely unsuitable”.

State defined environmental constraints that make particular areas likely unsuitable
for energy generation include:

e Federal Emergency Management Agency identified floodways
e River Corridor Areas as identified by the Vermont Department of
Environmental Conservation
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e (lass1and 2 Wetlands as noted in Vermont State Wetlands Inventory or
advisory layers

e Vernal Pools (confirmed and unconfirmed)

e State-significant Natural Communities and Rare, Threatened, and
Endangered Species

o Wilderness Areas, including National Wilderness Areas

Regional Environmental Constraints

In addition to the state defined environmental constraints listed above, this plan
identifies several regional constraints. The regional constraints are: Additional
High Priority Forest Blocks, and Zone 1, 2 and 3 public water drinking sources
Source Protection Areas.

Zone 1 Source Protection Areas, defined as a 200-foot radius around the public
water source, represent an environmental constraint that signals likely, though not
absolute unsuitability for renewable energy development. As such these areas shall
be treated as areas likely unsuitable for renewable energy development.

Additional High Priority Forest Blocks and Zones 2 and 3 Source protection areas
represent environmental constraints that may pose a barrier to the development of
renewable generation. As such, these areas shall be treated as areas potentially
suitable for renewable energy development.

The regional constraints are shown on the Regional Considerations Map. The

regional constraints were not incorporated into the acreage estimates for prime and

secondary solar and wind potential.
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This map illustrates potential for energy development
but not necessarily suitability
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Methodology

, This map shows areas of resource potential for renewable energy
generation from hydroelectric, i.e. dams that could be converted into
hydroelectric facilities as well as active hydroelectric sites. Existing
hydroelectric dam information was extracted from the Vermont Dam
Inventory, while potential hydroelectric sites were derived from a study
conducted by Community Hydro 2007. Based on estimates conducted
within the report, this map categorizes dams based on their potential
hydroelectric generation capacity, and the downstream hazard risk that
would be involved in hydroelectric production at each site.
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