
Energy 
 

"To adopt patterns of production, consumption, and reproduction that safeguard Earth's 

regenerative capacities, human rights, and community well-being, . . . we will act with restraint and 

efficiency when using energy, and rely increasingly on renewable energy sources such as solar and 

wind." Earth Charter 

Overview 

Evidence abounds that we are experiencing the 

consequences of climate change. Vermonters care 

about this change and want to do what we can to 

restore harmony and balance with nature. During the 

2016 legislative session, the State of Vermont passed 

Act 174 which is an act related to improving the siting 

of energy projects. Act 174 outlines a path whereby 

regions and municipalities could receive “substantial 

deference” before the Public Utility Commission (formerly the Public Service Board) if certain 

considerations were incorporated into a regional or municipal development plan. The standards 

outlined in Act 174 align with the primary goal of State of Vermont’s Comprehensive Energy Plan 

which is to have 90% of the state’s energy needs being generated from renewable sources by 2050 

(90 by 50). 

To meet this goal, we will have to increase the efficient use of resources across all fronts, including 

the energy fitness of our homes. The Vermont Legislature established statewide goals that 20% of 

the state's housing stock should be energy efficient by 2017; by 2020, 25% of the state's houses 

should meet energy efficiency standards1. 

Vermont also has a goal that 90% of our energy needs will come from renewable energy sources 

by the year 2050. Montpelier is working to become the first state capital to attain “net-zero" by 

2030, meaning that all energy consumed will be from renewable sources2.  

2https://www.netzeromontpelier.org/  

1 Energy Planning & Implementation Guidebook for Vermont Communities, April 11, VNRC and VLCT   

https://www.ccrpcvt.org/wp-content/uploads/2016/01/Final-Guide-4-27-11.pdf 



Current sources and use 

In Vermont, fossil fuels are the primary source of our energy, accounting for approximately 71 

percent3 of all energy use. Our reliance on fossil fuels contributes to our dependency on foreign 

countries, the accumulation of "greenhouse gases” in the atmosphere, acid precipitation, and 

human health hazards resulting from declining air quality. Continued dependency on fossil fuels 

over the long term will ultimately create severe environmental problems and the potential for 

economic hardship when supplies dwindle or are cut off. 

The three main types of energy consumption in Calais are household heating, private vehicles, and 

electricity. 

Table 8 Current Municipal Transportation Energy Use 

Transportation Data​  Calais Data 

Total # of Vehicles (ACS 2011-2015)  1,167 

Average Miles per Vehicle (VTrans)  12,500 

Total Miles Traveled  14,587,500 

Average Gallons Used per Vehicle per Year (VTrans)  576 

Total Gallons Use per Year  672192 

Transportation BTUs (Billion)  94 

Average Cost per Gallon of Gasoline (RPC)  $3.15 

Gasoline Cost per Year $2,470,463.10 

This table is based on data from the American Community Survey (ACS) and Vermont Agency 
of Transportation (VTrans) to calculate current transportation energy use and energy costs. 
 

 

Electricity 
The Town of Calais is serviced by three electric utilities: Green Mountain Power 
(GMP), Washington Electric Company (WEC), and Hardwick Electric Company (HEC). 
State law requires utilities to provide net metering for solar customers, which means 
any power produced by residential, “grid-tied” solar panels that is not used or stored 
by the homeowner is fed into the electrical power grid and the homeowner is 
reimbursed for that power. Several residents who have solar panels also have battery 
storage for back-up power during an outage, and may be entirely off-grid, or grid-tied 
with the ability to switch to solar generation. 

Issues 

WEC’s poles were originally placed to follow the shortest route possible from one location to 

3 https://eanvt.org/ 

https://eanvt.org/
https://eanvt.org/
https://publicservice.vermont.gov/renewables/siting-generation-projects/net-metering


the next, so many WEC poles stand in fields or cross through wooded areas, leading to 
sometimes challenging working conditions when restoring power during outages. 

While WEC seeks to move poles to follow the roads, the necessary right-of-way below the 
power lines would require cutting down trees and reducing the natural buffer zone Calais has 
committed to. In addition to providing important filtering of run-off and helping to hold soil in 
place, the roadside buffer zones and trees are important contributors to the rural character of 
Calais. 

Calais follows VSA 24 Section 2502 to protect our shade trees and to assure the preservation 
of the rural character and the scenic beauty of our roads. Calais works with utility companies 
to find compromises that support the town’s and utilities’ goals.   

In addition to assuring the availability of residential power, there is the potential need for three- 
phase power which is used in industrial and commercial applications that rely on large machinery. 
If such a business requires this type of energy, the Town will evaluate what it can do to support the 
business and meet its needs.   

Renewable energy 

Home Heating 

In Calais, home heating costs and energy use can be dramatically reduced and climate pollution 

lessened through insulating, weatherization (blocking airflow around leaky windows, doors, etc.), 

solar systems, passive solar design, and building orientation. In recent years, a growing number of 

Calais households have had solar systems installed. In addition, proper insulation and 

weatherization of both new and existing structures yields returns far greater than the investment 

required over the life of most buildings. New construction should include these renewable and 

efficiency techniques. 

Table 9 Calais’ Existing Renewable Generation, according to the Vermont 

Department of Public Service 

Renewable Type MegaWatts (MW) MegaWatt Hours (MWh) 

Solar 0.15 177.83 

Wind 0.00 0 

Hydro 0.00 0.00 

Biomass unknown unknown 

Other 0.00 0.00 

Total Existing Generation 0.15 177.83 

The potential for additional renewable energy generation in Calais is significant. According to the 

Vermont Department of Public Service, a mix of renewable energy sources could produce almost 

913 megawatts of power, or 1,165,077 MW hours.  

https://legislature.vermont.gov/statutes/section/24/067/02502


Table 10 Calais’ Renewable Generation Potential 

Renewable Type MW MWh 

Rooftop Solar 0.76 935 

Ground-mounted Solar 887.49 1,088,419 

Hydro 0.00 0 

Biomass and Methane 0.00 0 

Other 0.00 0 

Total Renewable Generation Potential 912.95 1,165,077 

Renewable generation potential is based on mapping completed by the Regional Planning 

Commission that is based on the Municipal Determination Standards and associated guidance 

documents developed by the Vermont Department of Public Service. The renewable generation 

potential is expressed in MW and MWh by the type of renewable resource (solar, wind, hydro, 

etc.). 

To put this in context, it is helpful to clarify the units of measurement. The difference between 

megawatts (MW) and megawatt-hours (MWh) lies in what they measure: 

1. Megawatts (MW) 

●​ What it measures: Power, or the rate of energy generation or usage at a specific moment in 

time. 

●​ Analogy: Think of it as the speed of a car—how fast energy is being delivered or used. 

●​ Example: A 913 MW power plant can generate 913 megawatts of power at any given 

moment. 

2. Megawatt-hours (MWh) 

●​ What it measures: Energy, or the total amount of power used or generated over time. 

●​ Analogy: Think of it as the distance a car travels—how much energy has been delivered or 

used over a period of time. 

●​ Example: If generation sources such as solar, wind and geotherms produce 913 MW of 

power for 1 hour, they will produce 913 MWh of energy. If the sun shines fully and the 

wind blows hard enough, for example, for 2 hours, they would produce 1,826 MWh (913 

MW × 2 hours). 

 



Key Relationship 

The relationship between the two is time:  

Energy (MWh) = Power (MW) × Time (hours)  

We don’t always have bright sunny days, of course, and no solar generation occurs at night, and the 

wind doesn’t always blow, etc. For those reasons, the Department of Public Service has accounted 

for such “downtime” to calculate MegaWatt Hours of power.  

How MWh Is Calculated 

Since total energy (MWh) is calculated as Energy (MWh) =Power (MW) × Time (hours), the 

generation capacity of 913 MW that is estimated for Calais would be: 

●​ Over one hour, all potential sources under perfect conditions would generate 913 MWh. 

●​ Over 100 hours, they would generate 91,300 MWh. 

●​ The potential generation for Calais is 1,165,077 MWh, so we can calculate how many 

hours during which power might be produced: 

Time (hours)= Energy (MWh)Power (MW) =1,165,077 MWh/913 MW≈1,276 hours.  

What This Means 

●​ If the generation potential is 913 MW, then 1,165,077 MWh represents the energy 

produced if the generation sources (solar panels, wind, geothermal, etc.) were generating 

power at full capacity for about 1,276 hours, or about 53 days (1,276 ÷ 24). 

Energy Efficiency Targets 

 

Given the continued costly reliance on fossil fuels, there is likely to be increased interest in 

developing renewable projects in Calais. While the Town encourages the use of solar and 

small-scale wind, a delicate balance must be struck in deciding the placement of solar and wind 

energy equipment. 

Calais supports renewable energy structures development, however, scale and impact to natural 

resources, aesthetics and agricultural lands must be taken into consideration.  As such,  wind 

generation towers  shall have a hub height of less than 50 feet, shall have total blade  lengths less 

than 20 feet in diameter when measured across the turbine hub, and shall not be sited on a 

ridgeline  Solar energy generation shall be either located on rooftops or, where ground mounted, 

shall be  less than 10ft in overall height, shall not encompass greater than ½ acre of land, shall be 

scaled for local residential use and shall have a generation capacity of no greater than 25 kw.  



Calais has not yet developed an Enhanced Energy Plan but plans to produce one during the 

duration of this Town Plan. Calais is committed to working towards targets for energy use and 

efficiency, and the targets below are suggestions to help set future discussion of benchmarks and 

plan for the next 30 years. 

DISCLAIMER: The information below represents estimated conditions based on current 

available data. It is intended to be a representation of possible conditions and should be used for 

planning purposes only. More in- depth analysis or evaluation should be done to verify or confirm 

actual conditions for each scenario represented as errors or omissions may exist within the data. 

This information is not intended for use as legal justification in renewable energy project 

applications to the Vermont Public Utility Commission toward issuance of Certificates of Public 

Good or other related permitting or licensing.  

Table 11 Residential Thermal Efficiency Targets 

Residential– Increased Efficiency and Conservation 2025 2035 2050 

 Percent of households to be weatherized  
20% 

 
42% 

 
92% 

This table displays targets for thermal efficiency for residential structures based on a 
methodology developed by the Department of Public Service using data available from the 
regional Long-range Energy Alternatives Planning analysis and the American Community Survey. 
The data in this table represents the percentage of municipal households that will need to be 
weatherized in the target years. 

Table 12 Commercial Thermal Efficiency Targets 

Commercial - Increased Efficiency and 
Conservation 

2025 2035 2050 

 Percent of commercial establishments to be 
weatherized 

 
22% 

 
33% 

 
61% 

This table sets targets for commercial thermal efficiency. Information from the Vermont 

Department of Labor is required to reach this target. 

Table 13 Fuel Switching Targets (Residential and Commercial) - Wood 

Thermal Fuel Switching Targets 

(Residential and Commercial) - Wood 

Systems 

2025 2035 2050 

New Efficient Wood Heat Systems (in units) 1 0 15 

 

Targets for new wood heating systems for residential and commercial structures in the 

municipality was calculated using data from the Long-range Energy Alternatives Planning and the 

American Community Survey. 



Table 14 Fuel Switching Targets (Residential and Commercial) - Heat Pumps 

Thermal Fuel Switching Targets 

(Residential and Commercial) – Heat 

Pumps 

2025 2035 2050 

New Heat Pumps (in units) 65 165 314 

 

Targets for new heat pump systems for residential and commercial structures in the municipality 
was calculated using data from Long-range Energy Alternatives Planning and the American 
Community Survey. 

Table 15 Increase Efficiency and Conservation 

Efficiency and Conservation 2025 2035 2050 

Increase 1.5% 7.3% 15.2% 

 

The targets for increased electricity efficiency and conservation were developed using regional 
Long-range Energy Alternatives Planning analysis. 

Table 16 Use of Renewables - Transportation 

Transportation 2025 2035 2050 

Use of Renewable Energy Source 9.6% 31.3% 90.2% 

 

The percentage of transportation energy use coming from renewable sources was developed 

using Long-range Energy Alternatives Planning analysis. 

Table 17 Use of Renewables - Heating 

Heating 2025 2035 2050 

Use of Renewable Energy Source 51.6% 66.2% 92.9% 

 

This target for the percentage of transportation energy use coming from renewable sources 
during each year was developed using the Long-range Energy Alternatives Planning analysis.​
​ ​  

Table 18 Use of Renewables - Electricity 

Electricity 2025 2035 2050 

Use of Renewable Energy Source (MWh) 2,585 4,136 10,342 

 

This target for MWh generation coming from renewable sources within the municipality during 

each target year was developed using information from the Regional Planning Commission and the 

Department of Public Service. This data is the same as the data in Table 16 (below). 

Table 19 Transportation Fuel Switching  - Electric Vehicles 

Transportation Fuel Switching 2025 2035 2050 

Electric Vehicles 100 693 1,383 

 



This target for switching from fossil fuel-based vehicles (gasoline and diesel) to electric vehicles is 

calculated using Long-range Energy Alternatives Planning analysis and the American Community 

Survey data. 

Table 20 Transportation Fuel Switching Target - Biodiesel Vehicles 

Transportation Fuel Switching 2025 2035 2050 

Biodiesel Vehicles 174 324 525 

 

This target for switching from fossil fuel-based vehicles to biodiesel- powered vehicles is 

calculated by using Long-range Energy Alternatives Planning analysis and the American 

Community Survey data. 

Table 21 Renewable Energy Generation Targets 

Renewable Generation Target 2025 2035 2050 

Total Renewable Energy Generation Target 

(MWh) 

2,585 4,136 10,342 

 

Renewable generation targets for municipalities were developed by the Regional Planning 

Commission. 

Table 22 Sufficient Land For Alternative Energy Generation 

Sufficient Land Available Is land available? 

Solar Yes 

 

Wind Yes 

This table shows that there is sufficient land in the municipality to meet the renewable generation 

targets based on the renewable generation potential in the municipality. 

Calais is committed to a clean energy future and actively supports state and federal goals for 

sustainability and climate resilience. However, the Town also acknowledges the challenge of 

balancing competing "public goods" - specifically the intersection of renewable energy 

development with the preservation of our rural character, productive agricultural lands, and 

ecological integrity. 

The Town maintains that renewable energy goals and land conservation are not mutually 

exclusive. By establishing clear, proactive guidance for regulatory agencies and developers, Calais 

seeks to ensure that facility siting is harmonious with our natural and cultural heritage. To protect 

the town’s essential resources, including critical wildlife corridors and regionally significant 

scenic vistas, the siting of large or industrial-scale wind and solar projects shall be guided by the 

following classifications: 

 



�​ Prohibited Sites: The town will not support and renewable energy project installations 

shall not be sited in these areas  because of the scenic, significant natural resource, or 

cultural values of the specified areas. 

o​ High priority forest blocks as delineated by the Agency of Natural Resources; 

o​ Areas with endangered or uncommon species; 

o​ Class I and Class II wetlands 

o​ Mapped and protected ridgelines within the town of Calais: The uppermost point 

of a ridge, hill, cliff, slope or face. It may coincide with the top (highest elevation) of 

a rock cliff or, where the bedrock is not exposed, the most obvious break in slope 

associated with the underlying bedrock. The term does not include intermediate 

terraces, steps, or elevations along the face of a slope. 

�​ Potentially Suitable Sites: The town may give cautionary consideration to renewable 

energy project installations at these sites, provided the project generation shall be sized to 

25kw or less, shall be sited on no more than ½ acre, and shall serve demand local to the 

project; careful consideration should be given to context and availability of lands with 

similar resource constraints. 

o​ Lands in agricultural production 

o​ Lands with slopes over 25%. 

�​ Preferred Sites: The town may support installations at these sites 

o​ Industrial areas 

o​ In or near landfills, parking lots, previously paved surfaces and brownfields 

o​ Near schools and community spaces to offer increased awareness and potentially 

serve as an educational opportunity 

o​ Solar generation on building rooftops as well as ground mounted residential-scaled 

solar to serve immediately adjacent demand.  

Goals 

1.​ Complete an Enhanced Energy Plan in 2025 that supports the energy goals of Calais, 

the surrounding region and the State of Vermont 

Action Steps 
a.​ Promote the use of renewable energy resources in town which are aligned 

with other goals of this Plan. 

b.​ Reinforce smart growth patterns to reduce energy consumption in the 

transportation, energy and land use sectors. 



c.​ Promote small scale, individual and group net-metered and 

community-based energy projects in compliance with this Plan. Efforts 

should be made to limit the adverse environmental and social impacts of 

renewable energy projects. 

d.​ Work with the Vermont Public Utility Commission to site facilities which 

respect the specific energy facility siting conditions outlined in this Plan. 

e.​ Encourage energy efficiency and conservation in municipal construction 

projects. 

f.​ Consider area by Calais Town Hall for a large PhotoVoltaic (solar panel) 

array with appropriately sized battery back-up for the building’s electrical 

needs, including when used as an emergency shelter. 

g.​ Consider removal and/or replacement of conventional streetlights with 

LED fixtures. 

h.​ Continue to analyze results of past municipal energy audits and perform 

recommended upgrades to buildings. 

2. Reduce energy consumption in the transportation, building, heating and electrical generation 

sectors. 

Action Steps 

a.​ Incorporate energy efficiency and conservation into municipal construction 

projects. 

b.​ Work with the Vermont Public Utility Commission to site facilities which 

respect the specific energy facility siting conditions outlined in this Plan. 

c.​ Consider removal and/or replacement of conventional streetlights with 

LED fixtures. 

d.​ Continue to analyze results of past municipal energy audits and perform 

recommended upgrades to buildings. 

e.​ Consider tax credits to offset the increase in market value of a house that 

has been energy upgraded in order that a homeowner is not disincentivized 

for making energy efficiency investments. 

f.​ Modify Building Permit Applications to document compliance with the 

Vermont Residential Building Energy Standards and/or Vermont 

Commercial Building Energy Standards by developing a Certificate of 

Completion form to officially acknowledge compliance. 

g.​ Complete an Enhanced Energy Plan in 2025.  

The Energy Plan is closely linked to nearly every other section in this Town Plan. Some chapters 

amplify the energy plan goals directly. For example, affordability is an important objective of the 



Housing Plan and weatherization of housing helps achieve both our housing and energy goals. 

Similarly, the Utilities and Facilities Chapter looks to energy efficiency in our buildings to support 

sustainable budget goals.  

The Transportation plan’s support for public transit, ride sharing options and electric vehicle 

charging stations also work to advance the goals of the energy plan. 
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