Energy

Vermont State Energy Goals
In 2011, the State of Vermont adopted a comprehensive
energy plan (CEP) for Vermont to meet 90% of its total
energy needs through renewable energy sources by 2050.
The CEP was updated in 2016. The plan, developed by the
Public Service Department (PSD), called for reducing energy
consumption per capita, targets for meeting the remaining
energy need from renewables, and renewable sector goals.
The CEP was updated in 2016 although the goals were not
altered.

The Rutland Regional Planning Commission Energy Plan
conducts comprehensive energy planning at a regional level
while also achieving state and local energy goals – most
importantly, the goal to have renewable energy sources
meet 90% of the state’s total energy needs by 2050. The
plan addresses three crucial issues for the people of the
Rutland Region: energy security, environmental protection,
and economic needs and opportunities.

Additional energy goals have also been set for Vermont’s
public utilities for renewable energy generation, distributed
generation, and fossil fuel use through Act 56 (the Vermont
Renewable Energy Standard). The Energy Generation Siting
Policy Commission (2013) and the Solar Siting Task Force
(2015) each called for energy planning to be integrated with
land use planning. Many of the components of municipal
and regional planning are intertwined with energy issues,
such as land use, economic development, transportation,
housing, and natural resources.

Goals of this Plan
Maintaining land use development patterns supported by
other chapters of the Rutland Regional Plan and 24 V.S.A.
4302.
Collaboration with Vermont Energy Investment Corporation
(VEIC) to create a regional energy model that identifies
targets for energy conservation and renewable energy
generation.
Creation of specific strategies to help the region achieve
state energy goals.

Because of the statutory energy requirements, the RRPC
has identified regional goals and strategies for energy
conservation and renewable energy generation that will
support the attainment of Vermont’s energy goals.

Creation of regional maps prioritizing locations for the
development of future renewable 			
energy generation facilities in the region.

RRPC collaborated with the Vermont Energy Investment
Corporation (VEIC) to create a regional energy model to
identify targets for energy conservation and renewable
energy generation. VEIC used the Long-range Energy
Alternatives Planning (LEAP) modeling system to create
statewide and regional models that provide possible
pathways of accomplishing the state’s goal of meeting
90% of its total energy demand through renewable energy
resources by 2050 and analyze the potential energy demand
within the region. The models also analyze regional energy
generation needs.

Providing energy planning guidance to Rutland Region
municipalities.
24 V.S.A. § 4348a(3) requires that Regional Plans contain:
An energy element, which may include an analysis of
resources, needs, scarcities, costs, and problems within
the region across all energy sectors, including electric,
thermal and transportation; a statement of policy on the
conservation and efficient use of energy and the development
and siting of renewable energy resources; a statement of
policy on patterns and densities of land use likely to result
in conservation of energy; and an identification of potential
areas for the development and siting of renewable energy
resources and areas that are unsuitable for siting those
resources or particular categories or sizes of those resources.

Figure 2: VT Energy Consumption
by End-UsebySector
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Energy Security
Rutland Region is reliant upon other states and countries
for a large portion of its energy needs. Vermont imports
all of the gasoline, diesel fuels, and heating oil required
for operating vehicles and heating homes and other
buildings. Vermont currently obtains much of its electricity
from hydroelectric facilities located out of state, primarily
Quebec. Although these sources of electricity currently
provide the region with low cost, renewable energy, the
anticipated construction of high-capacity transmission lines
from Quebec to southern New England may create increased
competition for electricity between Vermont and other,
faster growing states that also are seeking electricity from
renewable sources. To address this issue, a state statute
(10 V.S.A 580(a)) has set a goal that by 2050, 25% of the
energy consumed within the state also will be produced in
the state by renewable generation.
Environmental Protection
Environmental quality in Vermont has degraded over the
past few centuries due to fossil fuel use. While these impacts
were imperceptible at first, it’s clear to many Vermonters
now that climate change is having a negative impact on the
environment.
The changing composition of the state’s and region’s forests
may have an impact on the forest products and maple
sugaring industries. Pollution from coal-burning power
plants in the Midwest continues to cause acid rain, which also
threatens Vermont forests. In addition, higher temperatures
threaten the future of the ski industry in the state as well as
the industries that rely on skiing and tourism. More frequent
and substantial precipitation threatens public infrastructure
– bridges, culverts, etc. – and financially burdens local
governments’ abilities to pay for repair or replacement.
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Economic Needs and Opportunities
In 2016, RRPC estimated that regional residents spend
approximately $68 million a year on gasoline for
transportation (not including local businesses’ expenses).
While some of this money is retained by local distributors,
much of it goes outside the state and the even the country.
It’s a similar situation for other fossil fuel-related expenses
in the region, like home heating fuel. If the region was able
to retain even a fraction of the money spent each year
on fossil fuel-related expenditures, the result would be a
tremendous financial gain for residents and businesses
of the Rutland Region. As it is, every year hundreds of
residents of the region require government assistance to
pay for heating costs.
It is RRPC’s goal to have the economic impacts from energyrelated decisions in the region – both pro and con – spread
as equally as possible across the region. This plan remains
focused on accomplishing goals that will positively affect the
long-term environmental and economic sustainability of the
Rutland Region.
Growing Importance of Electricity
Even though the growth of electric demand has slowed
in recent years due to a variety of aggressive energy
conservation programs, the overall demand for electricity
is expected to increase steadily as the energy it carries
replaces fossil fuels for transportation and space heating
and cooling needs.
Electricity provides a viable path toward meeting the state’s
energy goals in several key areas. For example, electrification
of passenger vehicles would dramatically reduce energy use
in the transportation sector through use of more efficient
drive systems, and the electrical energy that is used
could be obtained from renewable sources. Similarly, the
easiest transformation in space heating and cooling often
is to weatherize the structure and install highly efficient
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Historical Energy Usage - Rutland County (2007-2014)

residential energy use for the lead in consumption. It is
reasonable to assume that if sector specific Rutland County
data were available it would mirror these statewide trends.
The energy consumed today for transportation purposes
exceeds that for residential and equals that for industrial
and commercial sectors combined. In fact, the amount of
energy used for transportation is more than 153% (2 ½
times) what it was 50 years ago when data first became
available. The amount of energy for residential heating and
lighting grew only 63% since 1960.
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Demographics
The number of people living in the Rutland Region has
been in decline since 2000 and the Vermont Agency of
Commerce and Community Development projects that the
region’s population will continue to decline through 2030.
The average age of the region is also increasing reflecting
that older residents are living longer and younger ones
are leaving the area. According to ACCD projections, the
number of Rutland Region residents age 70 and above will
jump by 114% (more than double) from 2010 to 2030 or in
just 20 years’ time.

Residential

Commercial and Industrial

Residential

(electrically driven) air source heat pumps.

To accommodate the projected increase in demand for
electricity for these changes, there will need to be increased
imports of renewably generated electricity and significantly
expanded in-state generation, in appropriate areas, from
renewable sources.
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Using federal, state, and regional data, RRPC has
estimated regional energy consumption for space heating,
transportation and electric uses. Energy used in Vermont,
and in the Rutland Region, is used to heat and cool buildings,
operate appliances, machinery and lighting, and to transport
people and products. The total amount of energy consumed
has increased significantly over the past 50 years.
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Thermal - Space Heating and Cooling
According to the best available data on residential thermal
use, the U.S. Census Bureau’s American Community Survey,
current residential heating costs, also referred to as thermal
or space heating, total $58,283,448 a year in the Rutland
Region. Fossil fuels dominate the home heating market in
both consumption and cost. Fuel oil and kerosene are the
biggest sources of home heating fuel, used by 65% of all
households. A distant second and third are wood (17%)
and bottled/tank or LPG gas (12%). Those percentages hold
true when comparing owner-occupied and renter-occupied
housing although a significantly higher percentage of home
owners heat with wood (19% vs. 6%).

Energy consumption in Vermont grew significantly for all
sectors in the latter half of the 20th century, reaching what
seems to be a peak in the early 2000s. Total energy use
in the state declined in 2008 during the Great Recession,
rebounded somewhat, dropped again in 2012 (most likely
due to energy efficiency efforts). In 2014, consumption rose
slightly (probably due to low energy prices). During that
time period, energy use for transportation has overtaken
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Fuel Type: Space Heating
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% of Use

Average Use

(All HHs)

(Annual)

1

Utility Gas

2

Bottled, Tank, or LP Gas

2994

3,205,480 Gallons

3

Electricity
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26,157,856 kWh

4

Fuel Oil, Kerosene

5

Coal/Coke
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Solar Energy/Other
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0 lbs
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The State of Vermont has the following goals for home and
building thermal efficiency:
Save Vermont families and businesses a total of $1.5 billion
on their fuel bills over the lifetimes of the improvements
and measures installed between 2008 and 2017.
Reduce annual fuel needs and fuel bills by an average of
25% in the housing units served.
Incease weatherization services to low-income Vermonters
as revenue becomes available.
Improve energy efficiency in buildings: 20% of the state’s
housing stock by 2017, and 25% of the state’s housing stock
Rutland Regional Plan Adopted June 19, 2018
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by 2020.
Reduce total fossil fuel consumption across all buildings by
an additional 0.5% every year, up to 6% annually by 2017
and 10% annually by 2025.
The State of Vermont offers several critical programs to
help Vermonters pay their fuel bills: the Fuel Assistance
Program and the Fuel Crisis Program. During the 2015-2016
heating season in Rutland County, 3,886 out of 25,239 total
households (15%) received Seasonal Fuel Assistance and
329 households received Crisis Fuel assistance through
BROC Community Action in Southwestern Vermont that
services both Rutland and Bennington Counties.

In the heating seasons between 2013 and 2015, when there
were more typical cold weather and higher fuel prices, the
Crisis Fuel caseload was considerably higher. For instance,
during the winter of 2013/2014, the households that
received crisis fuel assistance from BROC totaled 1,107;
more than three times that in 2015/2016.

The age of structures in the Rutland Region is a huge challenge
to weatherization efforts. Most housing stock in the region
is old. According to the U.S. Census (ACS 2010-2014), more
than a third (35%) of occupied housing units in Rutland
County were built before 1940. More than two-thirds (67%)
were built before 1980 when energy efficiency became a
more widely accepted practice. There are numerous public
and private businesses that offer weatherization services,
the largest providers of weatherization being:

For the more vulnerable low-income households, the
need for fuel assistance is a challenge year in, year out.
Consumption of fuel oil goes through the roof in the winter
for these residents because they live in older, sub-standard
housing and mobile homes, oftentimes as renters. Homeless
residents also are placed in older housing, such as outdated
motels. This stock of housing presents a unique challenge
to the region in terms of cutting energy demand.

Efficiency Vermont: More than 30 programs for Rutland
County ranging from commercial/industrial retrofits and
farm new construction and equipment replacement to low
income home retrofits/new construction and multi-family
retrofits/new construction. The total number of residential
and commercial sites that have installed conservation
programs has gone from 29,804 in 2010 to 34,247 in 2015
for a cumulative total of 173,834. From 2014-2016, the
increase in the amount of electricity saved in the region
went from 8,864,136 KWH to 13,361,544 KWH. The cost
savings increased sharply in the same time period, from
$1.6M to $2.3M with more savings for both residential and
commercial customers.

Weatherization
Weatherization, or thermal efficiency, of existing structures
can be a critical component of reducing the region’s use and
cost space heating. State statute calls for a goal of improving
the energy fitness of at last 20 percent of the state’s housing
stock by 2017 and 25 percent of the state’s housing stock
by 2020.
Regional Weatherization Goals: 10 VSA 581a
5,127 Residential Units - 20% of Regional Stock - by 2017
6,409 Residential Units - 25% of Regional Stock - by 2020

NeighborWorks of Western Vermont/ HEAT Squad: low
cost energy audits and same day energy audit reports;
energy improvements; local, certified energy contractors;
financing plans; accessing to incentives from Efficiency
Vermont - serving residents of all incomes. Since 2010, the
organization has completed 2,450 residential energy audits,
and completed 961 residential energy projects.

Estimating space heating sources and costs for nonresidential structures is more difficult than for residential
given the lack of available information about structure
square footage. The region accounts for about 10% of all
commercial and industrial establishments in the state which
can be estimated to account for approximately 4.8 trillion
BTUs of total energy consumed with most of that likely
going to space heating.

BROC/Community Action in Southwestern Vermont:
home heating fuel assistance and energy conservation
and weatherization - for lower income residents. BROC’s
weatherization services are offered at no cost for low
income residents or those who meet income eligibility

Rutland Region Annual Electric and Thermal Savings
Electric and Thermal Savings

Annual Savings by Year - All Funders
Year
2014
Electric Savings (KWH)
8,864,136
Residential
4,089,601
4,774,536
Commercial & Industrial
Includes the Savings for all towns
Thermal Savings (MMBTU)
15,771
within the Rutland Regional Planning
Residential
3,917
Commission
11,855
Commercial & Industrial
$1,662,239
Total Customer Cost Savings
Residential
$794,591
Commercial & Industrial
$867,649

5

2015
10,696,354
5,772,336
4,924,017
8,988
3,935
5,053
$1,716,657
$1,038,887
$677,770

2016
13,361,544
5,940,678
7,420,866
24,996
9,440
15,556
$2,318,792
$1,128,704
$1,190,088

Total
32,922,034
15,802,615
17,119,419
49,755
17,291
32,464
$5,697,689
$2,962,182
$2,735,507
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guidelines – regardless of whether they own or rent their
home, apartment or mobile home. In the 2015-2016 winter
season, BROC assisted in weatherizing 165 housing units
across the region.
Green Mountain Power eHome: GMP’s eHome program
is designed to save customers money, reduce their energy
consumption and improve the comfort of their homes.
eHome services and products include weatherization, heat
pumps, heat pump water heaters, solar batteries, electric
vehicles, and smart energy and other technology to track
and control electricity usage.
Other Energy Conservation in the Rutland Region
There are some institutions in the region, like schools and
housing complexes, which utilize biomass heating systems,
typically wood pellets or woodchips. In the Rutland Region
this includes Otter Valley Union School, Green Mountain
College, the Vermont Police Academy, as well as Benson
Heights Apartments, Hickory Street and Watkins School &
Carriage House in Rutland, and Stanislaus Housing in West
Rutland.
Renewable Buildings
Renewable buildings (also called sustainable or green
buildings) are efficient with the use of resources -energy,
water and materials - and use efficient design, siting,
construction, operation, maintenance and removal. In
other words, renewable buildings are “ecologically correct”
and minimize adverse environmental impacts and take
into consideration human health factors. The Vermont
Comprehensive Energy Plan (2016) has a goal of 30%
renewable buildings.
Energy Conservation Opportunities for Municipalities
Promote compact development land use patterns 		
through municipal plans and bylaws.
Audit report on town buildings (can be used as an
energy road map)
Switch to LED streetlights (where applicable)
Changeover to electric vehicle fleets (school buses, 		
highway trucks, police cruisers)

Transportation
Transportation consumes the largest share of the Rutland
Region’s total energy use due to: reliance upon fossil fuelpowered vehicles, land use patterns, and fuel costs. To help
reduce energy use, the VT Comprehensive Energy Plan
included a 10% renewable transportation goal by 2025.
Vehicle Reliance
Vermont’s comparatively high per capita VMT is driven by
the state’s topography and historic linear development
Rutland Regional Plan Adopted June 19, 2018
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patterns. The compact development patterns that we value
– villages surrounded by open space and working lands result in longer distances between home, work, school and
shopping, requiring longer trips to meet residents’ needs.
It’s also the result of a relatively high proportion of tourism
and pass-through traffic originating out-of-state.
Vermont is also heavily dependent on trucking for the
movement of freight. In 2007, trucks moved 80% of the
freight tonnage going into, out of, going through, and within
the state for a total of more than 43M tons annually. The
value of this commodity transportation by truck is $51.5M.
Truck traffic is expected to increase by more than 40% on
many of Vermont’s highway links, including U.S. Routes 4
and 7. (VT Freight Plan 2015).
Eleven percent of the freight running through the state
goes by rail. There are 97 miles of track in the Rutland
Region moving commodities regionally and nationally and,
in downtown Rutland, the Rutland Rail Yard is a major
switching yard for freight trains. A very modest volume of
freight – less than 0.03% by value – goes through the state’s
airports. (VT Freight Plan 2015)
The 52M tons of freight handled in Vermont is expected to
increase to 70M tons by 2035. (VT Freight Plan 2015).
Total number of vehicles in the region: 42,471
Average Gallons used per vehicle per year: 683.9
Total gallons used per year in the region: 29,045,916
Average Cost per gallon of gas: $2.30
Total Fuel costs: $67 Million
Fossil fuel burning light duty vehicles (LDV) in the region: 42,471.
Nine of every 10 residents 16 years or age or older has a vehicle.
Average Vermont vehicle fuel use per year: approximately 684 gallons.
Per capita vehicle miles traveled each year: 12,500 miles.
Total gasoline fuel costs in the region: $67.8M
Commuters driving alone to work: 79%
Commuters using public transportation: 0.7%.
Mean travel time to work: 21 minutes
Total annual energy consumptions for LDV: 3,368 thous million BTUs.

Public Transportation
As noted above, less than 1% of the region’s residents use
public transportation to commute to work even though
Marble Valley Transit, MVRTD, or The Bus, serves much of
the Rutland Region and recently added service to Fair Haven
and Poultney in the far western end of the region. It’s the
state’s largest non-urban bus system and it provides public
transportation to residents as well as the region’s social
service agencies, schools and businesses. While the rural
nature of the region presents challenges for public transit,
MVRTD system has grown to include many areas of the
region and destinations outside of the region per se. There
are six fixed bus routes in Rutland City alone, along with the
Fair Haven, Ludlow, Manchester, Middlebury Connector,
Proctor, and Diamond Express (to Mendon, and Pico and

Rutland Region Transportation Networks

Public Transport
Railroads
Major Roads
Roads

Transit to increase the number of commuters who use the
public transit system and increase the number of bus routes.
RRPC will also promote bus routes that accommodate
nighttime shifts at employers such as the Rutland Regional
Medical Center. RRPC will continue to encourage and do
outreach to boost the use of park-and-ride lots in the region.

Killington Ski Resorts) routes. Diamond Express is yearround and runs on the hour.
The transfer point for these routes is the Rutland Multimodal
Transit Center in downtown Rutland. All routes have liftequipped vehicles, are accessible and ADA complaint. Bike
racks are available seasonally. MVRTD also operates the
Medicaid Transportation Program for the region through
its fixed route service, volunteers or other transportation
services.

A significant portion of Rutland Region commuters drive
alone to work. Since commuter buses stop at regular
intervals along routes, these trips can take longer than if
residents drove themselves to work. Even with many city
routes running every half-hour, service starts early in the
morning but ends in the early evening throughout its system.
Public transit should broaden its outreach and promotion to
appeal to more commuters. MVRTD also should continue
its efforts to schedule its bus services to coordinate with the
Amtrak service into Rutland and Castleton.

Several new Park and Rides at Killington, Castleton and the
Diamond Run Mall provide convenient locations to connect
with the MVRTD bus system. MVRTD also offers some day
shift services for the Rutland Regional Medical Center and
the Clarendon Industrial Park, but does not offer bus service
to late evening or overnight shift workers. The bus service
also connects volunteer drivers with passengers in need of
a ride to a bus connection with a service that requires only
one day’s notice.

Amtrak’s Ethan Allen connects Rutland and Castleton
with Albany and New York City/Penn Station. According to
Amtrak, in FY15, there were 16,539 arrivals and departures
at Rutland and another 4,587 at Castleton for the current

RRPC will continue to work with Marble Valley Regional
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one arrival and one departure per day service provided.
The State of Vermont is currently rehabilitating the rail lines
between Rutland and Burlington. Phase two of that project
is restoring passenger service along the Western Corridor,
hopefully by late 2021. As a result, heavier gauge rail will be
installed to allow for increased speeds for passenger lines
and higher weight limits for freight trains along that route.
There are now 11 Park and Ride lots in the Rutland Region
in Killington, Mendon, Chittenden, Brandon, Rutland Town,
West Rutland, Fair Haven, West Haven, Ira, Clarendon, and
Wallingford. However, there are no Park and Ride lots in the
region south of Ira or Wallingford.
As of January 2017, 7 electric vehicles and 71 plug-in hybrids
were registered in the region for a total of 78 Plug-in Electric
Vehicles (PEVs). Compared to other Vermont counties, 		
Rutland ranks the fourth lowest in Vermont counties; 9 out
of 14. Hybrid and electric vehicles can decrease reliance on
fossil fuels. There are six PEV charging stations, running east
to west across the middle of the region: Fair Haven (South
Park Place), Poultney (Green Mountain College), Castleton
(Castleton University), Rutland (Unitarian Universalist
Church), Rutland Town (Garvey Nissan) Killington (Grand
Hotel).

promotes economic and social benefits.
Even though the region is currently experiencing population
decline, a build out pattern of residential development has
been occurring for decades. More and more towns in the
region have become bedroom communities for the City of
Rutland, Middlebury, Bennington, and into New York State.
This has resulted in increased vehicle miles traveled (VMT)
and greenhouse gas emissions. The region could reduce
miles traveled by encouraging telecommuting and taking
advantage of the region’s high speed fiber optic connections.
Even though the current land use patterns have led to
increased transportation costs for residents and a continued
reliance on fossil fuels, that has not deterred residents
from continuing to build their homes in outlying towns and
driving (often by themselves) to work.
Future competing land uses tensions: “the power density”
– or amount of energy per given unit of volume, area or
mass – of renewables is orders of magnitude less than it
is for fossil fuels. That translates into renewable electric
sources requiring much more space on the landscape than
traditional, centralized generators. (2016 VT Comprehensive
Energy Plan)

Land Use Patterns

Electricity

The transportation choices made by Rutland Region
residents are influenced significantly by regional land use
patterns. Land use in the region has historically been
characterized by compact development (downtowns and
village centers) surrounded by working lands (agriculture
and forestry). This model of development is supported
by the Rutland Regional Planning Commission because it

Electricity Use
Although the amount of electricity used by both households
and businesses plateaued in the early 2000s due to the
availability of more energy efficient appliances, machinery
and lighting, demand for electric power is expected to
climb again to meet the state’s goals for renewable power.
See Figure 3.12: Historical Energy Usage - Rutland County.

Rutland Region Electricity Use by Municipality, 2016.

Commercial / Industrial

Residential

Benson

Chittenden

Hubbardton
0.4 GWh
2.8 GWh
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1.4 GWh
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3.2 GWh

7.1 GWh
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Clarendon

Fair Haven

Mendon

7.0 GWh
8.7 GWh

2.0 GWh
4.8 GWh

23.0 GWh

21.6 GWh

15.8 GWh
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Danby
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12.7 GWh
8.9 GWh

Ira

3.7 GWh
5.3 GWh

0.1 GWh
1.4 GWh
1.5 GWh
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Total

0.6 GWh
6.4 GWh

M. Springs
0.4 GWh
2.7 GWh
3.1 GWh

Targets for Residential
Rutland Region

Currently, most of Vermont’s electricity is derived from
hydroelectric dams in Quebec, Canada.

Electrical Improvements in the
23% by
2025

When viewed at the municipal level, the highest rates of
electricity use by households are found in Rutland City,
Rutland Town, Killington, Brandon, and Castleton where
there are more residents (in some cases, many part-time
ones). Correspondingly, the lowest rates of household
electric use are in towns with smaller populations, such as
Mt. Tabor, Ira, and West Haven.

35% by
2035

50% not projected
to receive
improvements

49% by
2050

Some of the same municipalities that lead the region
in residential electric use, such as Rutland City, Rutland
Town, and Killington, also use the most electric power for
the commercial, industrial and business sectors. That is
because both the region’s businesses and population are
concentrated in these areas.

Renewable Energy Atlas. This is a “raw” number that does
not take “capacity factors, renewable energy credits sold,
or ownership of the systems” into consideration. There is
no non-renewable energy generation in the region, such as
fossil fuel-fired plants.

Regional Electricity Generation
For electricity, the entire Rutland Region is served by Green
Mountain Power (GMP) except for a sliver of eastern Mount
Holly that gets its electricity from Ludlow Electric Light
Department.

Hydro
The region has seven hydroelectric dams that generate
49,470 MW each year. All seven of these dams are owned
by GMP. On the East Creek, there are the East Pittsford Dam
in Chittenden, Glen Dam and Patch Dam in Rutland Town. On
the Otter Creek, there are the Center Rutland and Proctor
Dams. On the Poultney River there is Carver Falls Dam in
West Haven. In Pawlet, there is the Flower Brook Dam.

The mix GMP uses to deliver electricity to its customers
is varied yet dominated by market purchases through ISO
New England. Only 18.2% of market purchases in this mix
are sourced from renewable sources (8.7% from wind; 5.4%
from wood; 2.2% from solar; 1.3% from hydro; and 0.6%
from methane). Typically the majority of this share of the
mix comes from natural gas. Moreover, associated RECs
from these renewable sources are sold typically out-of-state.

Wind
There are no commercial wind power projects in the Rutland
Region. There are 10 small wind projects that altogether
generate 112,811 kWh per year or 47 kW of total capacity:
Mt. Holly School, Castleton University, GMP in downtown
Rutland, as well as seven private projects, that have a
Certificate of Public Good as decided by the PUC.

As of April 2017, the region had the capacity to generate
34.3 MW through hydro, wind, solar, and biomass
technology, according to data available from Vermont

Mt Tabor

Proctor

Killington

Sudbury

Wells

1.1 GWh

7.9 GWh

85.1 GWh

2.4 GWh

6.0 GWh

Poultney

Pawlet

Pittsford

Tinmouth

W. Haven

18.5 GWh

7.9 GWh

197.2 GWh

2.5 GWh

1.4 GWh

Shrewsbury

Rutland Town

Wallingford

W. Rutland

11.2 GWh

12.7 GWh

0.3 GWh
0.8 GWh

8.0 GWh
10.5 GWh

0.7 GWh
4.0 GWh
4.7 GWh

2.0 GWh
5.9 GWh

1.6 GWh
6.3 GWh

3.2 GWh
1.3 GWh
4.5 GWh

0.1 GWh
2.2 GWh

69.1 GWh
16.0 GWh

0.2 GWh
2.3 GWh

187.3 GWh
10.0 GWh

Rutland City
164.8 GWh
57.5 GWh

3.9 GWh
7.3 GWh

222.3 GWh
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0.8 GWh
5.2 GWh

0.2 GWh
1.3 GWh

5.5 GWh
7.1 GWh

Rutland Regional Plan Adopted June 19, 2018

Solar
For photovoltaic (PV) solar, there are 658 sites across the
region with generating capacity of 19.4 MW electricity. This
includes several large facilities: 2.2 MW in Clarendon (9,218
panels) and 2.2 MW at Stafford Hill in Rutland City, and a 2.3
MW facility on the Cold River Road in Rutland Town.

Community Solar Solutions
Since 70% of Vermonters cannot do solar on their properties
(due to tree coverage, not owning their home, etc.),
community solar is another option. The links below offer a
guide for communities considering group solar and a model
contract for such projects.

Several even larger solar facilities are being proposed for
the near future ranging in size of 7 MW in Rutland Town to
15 MW in Brandon. In addition, across the region there are
236 roof-mounted PV sites with annual electrical generation
of 2,040 MW.

VT NRC Community Solar Guide
VLCT template for model solar contract

The City of Rutland generates more solar power per capita
than any other New England city. It also ranks #2 in the
state for annual electricity generation for ground-mounted
PV with fixed racks. Through low cost programs, Green
Mountain Power is offering its customers home batteries
for solar back-up.
Access to solar energy has significantly increased as the
cost of solar installation has dropped 70 percent within the
past decade (2006-2016). Cost declines, when paired with
supportive energy policies, have enabled the growth of
solar in new markets.

Rutland Region Renewable Energy Generation

Generation *
Capacity
Hydro
14.845 MW
Wind
0.047 MW
Solar
19.4 MW
Biomass
0
MW
Total
34.3 MW

Annual**
Generation
42,460.0 MWh
112.8 MWh
23,401.7 MWh
0 MWh
72,975.0 MWh

* Total Electricity Generation Capacity April 2017
** Annual Electric Generation April 2017
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Biomass
Before it was destroyed in a fire in 2014, Rutland Plywood
was generating 400 kW through its Combined Heat &
Power (CHP) facility. There are also the seven biomass heat
generating sites across the county listed in the Space Heating
section of this chapter that do not produce electricity for
the grid.
Online Tools
Community Energy Dashboard
The dashboard is designed to help communities in Vermont
engage in shaping its energy future at the local level. It
provides an array of interactive tools used to evaluate
current conditions, find data, set goals, track progress, map
actions, and share stories.

Regional Targets For Conservation
and Generation

2010 to 2.17 in 2050.
Data and projections for commercial energy demand are
derived from commercial building area (the “driver”) and
extracted from inputs in the TES. Industrial energy use is
entered into the model using actual totals without a “driver”
specified. Commercial and industrial demand calculated at
the state level is then allocated to the regions by serviceproviding and goods-producing North American Industry
Classification System (NAICS) codes respectively.

This plan’s focus is on setting targets for fuel switching,
conservation and generation of energy across the region.
To create targets for conservation and generation, RRPC
worked with the Vermont Energy Investment Corporation
(VEIC). The VEIC staff used LEAP (Long-range Energy
Alternatives Planning) software to create a model of the
demand and supply of energy in Vermont and the region.
The model created in LEAP (Long-range Energy Alternatives
Planning) contains two scenarios, both based on projected
future energy demand. The first is the “reference scenario.”

Transportation energy use in the model is based on
projections of county totals of vehicle miles traveled (VMT)
available from VTrans. While VMT has risen through most
of American history, VMT in Vermont peaked in 2006 and
has been declining slightly ever since. Because of this and
Vermont’s efforts to concentrate development and promote
public transit and car sharing, the model assumes that
VMT in the state and the Rutland Region will remain flat or
decline despite growth in population and economic activity
(statewide).

This scenario reflects current energy usage and generation
trends. The second scenario is designed to achieve the goal
of meeting 90% of Vermont’s total energy demand with
renewable sources. This scenario, called the “90x50 VEIC
scenario,” utilizes data from the Vermont Total Energy Study
(TES) - information from Vermont public utilities’ committed
electricity supply and from stakeholder input - and Utility
Facts 2013 - both produced by the Vermont Public Service
Department.

The 90x50 VEIC scenario also assumes that diesel used
in heavy duty vehicles is replaced with biodiesel and that
electricity will replace gasoline in passenger (light duty)
vehicles. It is also projected that electricity will be the source
of an increasing amount of energy used for space heating,
primarily because of the use of cold climate heat pumps.

The difference in total energy demand between the
“reference scenario” and the “90 x 50 VEIC scenario”
is important. This difference, or “avoidance,” estimates
the amount of total energy demand that will need to be
eliminated through conservation efforts to ensure that the
state and region’s energy goals are met by 2050 and needs
to be planned for by the region.

More information regarding the Total Energy Study and Utility
Facts can be found on the Public Service Department Website

Model Inputs and Assumptions
Data sources used to compile the model are primarily drawn
from the Public Service Department’s Utility Facts 2013 and
data available from the Energy Information Administration
(EIA), a U.S. Department of Energy entity that keeps official,
federal energy statistics. Projections used in the model
came from the Vermont TES. In the model, the number of
persons per household is projected to decrease from 2.4 in
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Rutland Region Models

RRPC uses a standard unit: British Thermal Units (BTUs) for all scenarios. The LEAP 90x50 scenario shows a decrease of 49%
in total energy use across all energy sectors in the Rutland Region between 2015 and 2050, from 10,929 thousand million
BTUs in 2015 to 5,348 thousand million BTUs in 2050. The LEAP model results also provide the “avoidance” amount, or
the difference between the “reference scenario” and the “90x50 VEIC scenario” in total energy demand. In the scenario
above, 2,445 thousand million BTUs will not be used (avoided) by 2050, or nearly a third of what would have been the total
energy demand in 2050 (7,793 thousand million BTUs). Looked at another way, this avoided energy indicates how much
weatherization, conservation, and greater efficiency needs to occur if the state is to meet the targets set in the LEAP model.
Total energy demand decreases due to factors already mentioned: electrification of transportation, increased reliance on
electric heat pumps, and decreased use of fossil fuels. Biodiesel demand grows significantly over the scenario timeline.
Electricity demand is higher as well although that is mitigated somewhat by conservation and efficiency. Gasoline and other
fossil fuels are either eliminated from the fuel mix or are greatly reduced. Fossil fuels account for 7,127 thousand million
BTUs in 2015, but only account for 649 thousand million BTUs in 2050. Wood, on the other hand, increases slightly in the
model timeline from 1,389 thousand million BTUs to 1,440 thousand million BTUs between 2015 and 2050. Yet the use of
cord wood declines sharply, from 726 thousand million BTUs to just 352 thousand million BTUs due to technical efficiencies
and the anticipated conversion to electric heat pumps for space heating.

Rutland Region Energy Use, All Fuels

90 x 2050 VEIC Scenario Avoided vs Reference

12,000

Avoided vs. Reference
Cord wood

10,000

Wood pellets

Thousand Million BTUS

Wood chips
Biodiesel

8,000

Ethanol
Solar

6,000

Electricity
CNG
LPG

4,000

Diesel
Residual fuel oil

2,000

Kerosene
Gasoline

0

Oil
2015

Rutland Regional Plan Adopted June 19, 2018

2025

2035

12

2050

Coal

Thermal - Space Heating and Cooling
Residential
According to the LEAP 90x50 scenario results, energy used for single family home thermal (space heating) is expected to fall
regionally by 56% between 2015 and 2050 due to the efficiencies from increased use of heat pumps, weatherization retrofits
and construction of new single family homes that are compliant with the state’s residential building energy standards (RBES),
and conservation. The amount of energy used by electric-based heating in the region is assumed to increase and the use of
heating oil, LPG and kerosene declines sharply, going from 884 thousand million BTUs in 2015 to just 41 thousand million
BTUs in 2050 and with only LPG left in the fuel mix.
The use of cord wood in this scenario declines by 41%, which is attributed to weatherization, other efficiencies and ease of
use with heat pumps versus wood stoves. In total, wood sources account for 55% of residential heating in 2050 in the 90x50
scenario, electricity-related uses account for 27%, biodistillates make up 11%, and fossil fuels drop to about 7%. Heat pumps
and heat pump water heaters account for 27% of all single-family home heating BTUs in 2050, up from less than 1% in 2015,
another reflection of the increased efficiency of electric-based heating technology.
Commercial and Industrial energy demand for space heating
In the LEAP 90x50 scenarios, industrial and commercial energy consumption (primarily for heating) depend more on
switching fuels and less on using less energy (less avoided consumption). Yet the type of fuels that are replaced vary between
the industrial and commercial sectors. For instance, in the industrial sector, the 20x50 scenario projects a sharp increase in
the use of wood, a steep decline in electricity, and just a slight decrease in fossil fuels use except for coal. Whereas in the
commercial sector, it is projected that use of fossil fuels declines markedly, electricity stays much the same, and the use of
wood chips and biodiesel increases. As in earlier 90x50 scenarios, in the Commercial sector, total energy use declines from
2015 to 2050 in the Rutland Region, in this case, from 1,641 to 1,322 thousand million BTUs. Distillate fuel oil use declines
the most and the use of biofuel and wood products increase the most, going from 149 to 496 thousand million BTUs.

Targets for Residential Weatherization and Fuel Switching in the Rutland Region

2025

2035

3,496,
13%

4255,
16%

7794,
30%

10,669
, 41%

2050

3,496, 13%

4255, 16%
8515,
35%

9448,
39 %

6581,
27 %

Residences to be
Weatherized

12035,
52%

7794, 30% 4978,
22%

7471,
31%

19480,
85%

10,669, 41%

Biofuel Blended Heat
Residential Wood Heat
Residential Heat Pump Heat

2853,
12%

Targets for Commercial Weatherization and Fuel Switching in the Rutland Region

2025

2035
183,
10%

99, 6 %
260, 14%
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2050

512, 28%

330,
18%

Commercial Buildings to be
Weatherized
Biofuel Blended Heat

272, 14%

Commercial Wood Heat

455, 23 %
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226, 11 %

404, 21 %

1685,
84 %

Commercial Heat Pump Heat

Displayed as number and percent of residences to have the fuel switched
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Rutland Region Residential Heating Consumption by Fuel
90 x 2050 VEIC Scenario Avoided vs Reference

Avoided

Thousand Million BTUS

3,500

Wood pellets

3,000

Cord Wood
Biodistillates

2,500

Natural Gas

2,000

LPG
Kerosene

1,500

Heat Pump Water Heater
1,000

Heat Pump
Electric Resistance

500

Oil
0

2015

2025

2050

2035

Rutland Region Commercial Energy Consumption by Fuel
1800

90 x 2050 VEIC Scenario Avoided vs Reference

1600

Thousand Million BTUS

1400

Avoided vs. Reference

1200

Wood chips

1000

Biodiesel
Oil

800

LPG

600

Residual fuel oil

400

Electricity

200
0

2015

Rutland Regional Plan Adopted June 19, 2018

2025

2035

14

2050

Transportation
According to the LEAP 90x50 scenario, energy consumption in the region’s transportation sector falls significantly between
2015 and 2050. The LEAP model is predicated on a constant number of vehicle miles traveled (VMT) for the region. It’s also
based on the increased efficiency of gasoline vehicles and the anticipated switch to electrification for the passenger or light
duty vehicle fleet and a switch to biofuels of the heavy duty vehicle fleet result. It’s assumed that biofuels will become much
more viable as a fuel option for truckers and that electric vehicles will be more attractive to passenger motorists. There are
some fears that this model is unrealistic without accompanying behavioral change by motorists.
According to the LEAP 90x50 scenario, fuel sources for light duty vehicles in the Rutland Region will switch from primarily
being gasoline-based to mostly electric. The use of gasoline will go from 2,555 thousand million BTUs to a mere 102
thousand million BTUs. The use of electricity for light duty vehicles will increase 256 times from 2015 to 2050 and biodiesel
fuels are expected to increase steeply as well.

Rutland Region Light Duty Transportation Energy Consumption by Fuel
90 x 2050 VEIC Scenario Avoided vs Reference
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Targets for Fuel Switching with Light Duty Vehicle (LDV) Transportation in the Rutland Region

2025

2532,
6%

2035 17810, 44%

22460, 56%

3556, 9%

17810,
44%

22460,
56%

36930,
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Electric LDV

34138,
91%

Biofuel Blended LDV
Displayed as number and percent of LDVs to have the fuel switched

Meanwhile, in the LEAP 90x50 scenario, Rutland Region
heavy duty vehicles between 2015 and 2050 are anticipated
to transition from fossil fuels, primarily diesel fuels, to
renewable fuels, such as biodiesel. The amount of energy
consumption for diesel falls by 2050 and the use of biodiesel
increases. In the reference (or business-as-usual) scenario,
diesel use in heavy duty vehicles stays constant and the very
limited use of biodiesel decreases even more from 9 to 2
thousand million BTUs. The RRPC recognized that the heavyduty transportation sector is one it has little if any control
over. However, municipalities are encouraged to switch to
renewable energy-powered equipment when feasible.

Electricity and Electrical Generation
With the widespread shift from fossil fuels to renewable
energy sources, consumption of some fuel sources such
as solar and wood increase while most other types of
fuels decline in use. The use of electricity demand in the
region, however, remains relatively the same in the LEAP
20x50 scenario due to electrification of heating and some
transportation. In terms of total demand in BTUs, the
demand for electricity decreases by just 2% between 2015
and 2050; dropping from approximately 1,913 thousand
million BTUs in 2015 to 1,903 thousand million BTUs in 2050.
The LEAP model provides some pathways for reaching
the state and regional 90x50 goals. The targets developed
by VEIC show the region meeting its generation targets
primarily through the development of additional in-state
solar and wind generation. Regionally, the targets call for
the development of up to 174 MW of new solar generation
and up to 50 MW of new wind generation, and 7 MW of
new hydro generation.
The new solar and wind generation targets are based on the
estimated needs per the LEAP model to reach the region’s
energy use in 2050. The generation targets call for only the
addition of renewable energy sources in the region and do
Rutland Regional Plan Adopted June 19, 2018
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not include using biomass as a source of electric generation.
The hydro generation target of about 7 MW in the region
is based on a study written by Community Hydro, a
hydropower advocacy organization. The study looks at
generation potential at existing dams of all sizes in the
region that could be retrofitted to produce electricity or
more electricity. The model assumes that hydroelectric
generation from Hydro-Québec stays relatively constant.
Nuclear electricity production reflects the closure of the
Vermont Yankee facility and no new nuclear generation
in Vermont, while at the same time, projects a relatively
constant rate of increased production out-of-state, mostly
from the Seabrook Station in New Hampshire.
On the facing page are the region’s 2050 targets in MWs
and MWhs by renewable: solar, small and commercialscale wind, hydroelectric and biomass. MWhs are energy
generated over time and are determined by the capacity
factor of each renewable. For instance, given the limitations
on solar generation due to clouds and nighttime darkness,
solar has a much lower capacity factor than biomass and
methane generation.
The chart shows how these generation targets can be met
by each of the region’s 27 municipalities. It is a calculation
of each municipality’s generation potential in MW and
is a comparison with the acreage available for prime and
secondary solar and wind with total acreage. Clearly, each
municipality has more than enough land to meet its targets.
This is especially true since the region anticipates that smallscale solar and wind are going to dominate the region’s
renewable generation in the coming decades and will
require even less acreage than indicated in these data. Even
Proctor, which has the least acreage suitable for solar and
wind in the region, has double the acres it needs to meet its
target - 1,201 acres suitable for solar and wind compared to
a maximum of 630 acres needed to meet its target of 10.5
MW (using the most conservative method for determining

sufficient land – 60 acres per MW).
VEIC is clear that the above generation targets represent only one possible way to derive 90% of total energy from renewable
sources by 2050. While looking at these targets, it is important to understand that other combinations of energy generation
may be possible. The targets suggested are there to provide a sense of scale and a basis for discussion about the need for
future generation in the region and the siting of electric generation.

Regional

Renewable Energy Targets in MW

2025

2050

2035

7 4 5
2 2
1

Solar - Impervious and Rooftop
68

Solar - Ground Mounted
Hydro

40
50
30

Renewable Energy
Generation Potential
by Municipality

Town
Mendon
M. Springs
Mt Holly
Mt Tabor
Pawlet

Existing
0.1 MW
0.11 MW
0.12 MW
MW
0
0.09 MW

Potential
3169 MW
2514 MW
6365 MW
1828 MW
4153 MW

Small Wind

201

Town
Benson
Brandon
Castleton
Chittenden
Clarendon

Existing
0.82 MW
0.73 MW
0.21 MW
0.91 MW
3.12 MW

Town
Pittsford
Poultney
Proctor
Rutland City
Rutland Town
Shrewsbury

Potential
3096 MW
1648 MW
1638 MW
7262 MW
1899 MW

Existing
1.09 MW
0.46 MW
5.81 MW
5.86 MW
3.14 MW
0.174MW
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Potential
1558 MW
3074 MW
223 MW
330 MW
1016 MW
5030 MW

Town
Danby
Fair Haven
Hubbardton
Ira
Killington

Biomass and Methane

Existing Potential
0.009 MW 3391 MW
0.7 MW 456 MW
0.03 MW 2073 MW
0.02 MW 2090 MW
0.06 MW 5254 MW

Town
Sudbury
Tinmouth
Wallingford
Wells
West Haven
West Rutland

Existing
2.35 MW
0.04 MW
0.3 MW
0 MW
1.73 MW
0.228MW

Potential
1198 MW
2710 MW
2708 MW
1429 MW
680 MW
799 MW
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Energy Resource Maps
The Vermont Public Utility Commission (PUC) has jurisdiction
over all energy generation facilities that are part of the
public electrical grid.
The RRPC has developed renewable energy resource maps
for four renewable energy resources: solar, wind, hydro and
biomass, existing renewable energy generation, and regional
constraints and preferred areas. Through the creation of
these regional energy resource maps, the RRPC is planning
for the development of additional renewable generation
facilities in the region (using the LEAP model targets as
the basis) and providing clarity regarding regional land
conservation and specific policies for the siting of renewable
energy facilities. The RRPC has excluded industrial wind
facilities from planning for regional energy generation.
The fundamental element of the energy resource maps is
the natural existence of potential for each of the energy
resources. The analyses used to produce maps of wind and
solar resource areas were done by the Vermont Center
for Geographic Information. These are the same analyses
featured on the Community Energy Dashboard.
Prime Resource Areas
These are areas with high resource potential and no
identified constraints (Known or Possible).
Secondary Resource Areas
These are areas with high resource potential and no Known
Constraints, but where at least one Possible Constraint
exists.

Mapped Renewable Resource Areas
Solar Resource Area
These are areas where there is likely to be sufficient solar
radiation for solar energy development. The GIS-based
analysis factored in direction, slope and location of land to
maps areas with high solar radiation potential.
RRPC is projecting to help meet its renewable energy
generation target with mostly non-utility and non-Standard
Offer Program scale solar (≤ 500 kW). Because of the rapid
pace of technological advances in the field of PV solar, it
is expected that residential, commercial and industrial
scale projects will dominate the region’s solar generation
by 2050. For that reason, in addition to mapping solar
resources for the town (as described above), RRPC included
impervious areas in the regional Preferred Locations map
which included parking lots rooftops, sand and gravel
pits, disturbed land (under construction), industrial areas,
quarries, farm complexes, transfer stations, and junk yards.
Rutland Regional Plan Adopted June 19, 2018
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The mapping analysis showed that there are 14,373 acres of
impervious surfaces in the region, which does not include
residential rooftops. This should be more than enough area
to accommodate small scale solar and meet the region’s
renewable energy generation target. The impervious data
layer available from VCGI is a subset of the National Land
Cover Database 2001 and includes rooftops and paved
areas.
Wind Resource Area
These are areas where there is likely to be sufficient wind
at a specified height for industrial scale wind energy
development. The analysis used digital wind speed at
various heights (30, 50, and 70 meters) and identified areas
with the highest wind speeds at each of those heights.
The RRPC has decided not to include industrial scale wind
in its renewable energy generation targets, so it is looking
at areas other than the wind potential areas identified that
can accommodate residential scale (less than or equal to
10kW) and commercial scale turbines or windmills (less
than or equal to 100 kW). Due to anticipated technological
advances, residential and commercial scale wind generation
is projected to be feasible throughout most of the region
at lower elevations in High and Medium Density Areas, as
shown on the RRPC Future Land Use Map.
Hydro Resource Area
These are areas most feasible according to the natural
conditions. Existing, powered and existing non-powered
dam sites where a generator could be installed or existing
hydropower sites where equipment could be upgraded or
expanded to provide additional generation (with potential
production) were mapped. Considerable time and expense
would be involved with permitting hydropower projects,
which are reviewed at the federal level.
Biomass Resource Area
Locations with high woody biomass potential and where
renewable energy generation would likely be most feasible
according to the natural conditions of an area.

Certain areas where development was not possible – such as rivers
and roads – were removed. The mapping also considers various other
conditions, such as ecological zones that may impact the feasibility
of renewable energy development. These conditions are known as
constraints.

energy generation.
RRPC supports all kinds and scales of renewable energy
generation; the only exception being industrial scale wind
facilities. The reason for excepting industrial wind is because
it generally does not conform with regional land use
constraints in low density development designated areas
in the regional plan and the region’s Future Land Use map
that discourage ridgetop and steep slope development. In
addition, many Rutland Region municipal plans prohibit
development in high elevations.

Preferred Areas
Preferred Areas
Statewide preferred areas are rooftops (and other structures),
parking lots, previously developed sites, brownfields, gravel
pits, quarries, and Superfund sites and include many of
the regional Impervious Surfaces. The impervious data
layer available from VCGI is a subset of the National Land
Cover Database 2001 and includes parking lots, rooftops,
sand and gravel pits, industrial areas, disturbed land (under
construction), quarries, farm complexes, transfer stations
and junk yards.

The Rutland Region has more than enough land to meet its
2050 target for renewable energy generation - even after
subtracting the acreage included in the Regional Known and
Possible Constraints- Current Use and Additional Conserved/
Protected Areas.

Preferred Areas for New Renewable Generation
The RRPC has determined that several types of locations in
the region should be targeted for future solar generation.
These locations are not shown on the solar generation
maps, yet are considered “preferred locations” by the
RRPC. These suggested preferred locations are merely a
partial list and it is anticipated that municipalities will add
to the following list:

Using the most conservative calculation for acreage needed
per MW, 60 acres per MW, the Rutland Region needs 17,010
acres with Prime and Secondary Solar and Wind resources
to meet its target. Even if all 169,173 acres in Current Use
and 176,354 acres in Additional Conserved/Protected Areas
in the region are in Prime or Secondary Solar and Wind
resource areas (which is not likely), the region still has
185,657 acres remaining in Prime and Secondary resources
for potential generation after deducting for the Regional
Constraints.

Impervious Surfaces / Rooftops / Former landfill sites /
Brownfields sites with Environmental Site Assessment /
Earth resource extraction sites (sand pits, gravel pits, rock
quarries) / Surface parking lots / Impervious areas within
Industrial Parks

After adding the 14,372 acres of impervious surfaces in the
region (the state’s Preferred Areas), there are 200,029 acres
with solar and wind potential. This is more than 11 times
more than what is needed to meet the regional target.

These sites are typically underutilized (e.g., former landfill sites, brownfield sites, and earth resource extraction
sites) or are already heavily developed (e.g., rooftops and
parking lots). Solar siting should be prioritized in these
locations. There currently is a lack of geographic data that
accurately shows parking lots, former landfills, existing and
abandoned quarries and potential brownfield locations in
the region. RRPC is actively working to develop this data to
help provide additional guidance for future development
of solar facilities.

The numbers are even more favorable for the region meeting
its target considering that the acreage estimate for Current
Use is inflated because it includes data already accounted
for in the state’s Possible Constraints layer for prime, state
and locally important soils. At this point, there is not a way
to separate the state’s Possible Constraints layer from that
for all Current Use lands.

In the Rutland Region, solar generation is the preferred
method of renewable generation. Solar will have to meet
generation levels higher than the targets set by the LEAP
model to make up for the expected lack of hydro and wind
generation facilities in the region. However, the generation
targets remain feasible. The development of other types of
renewable generation (e.g., wind, hydro, biomass) is also
possible in the region, and the regional generation maps
in this section provide guidance on how those types of
renewable energy generation facilities should be deployed
in the region.

Also, even though the region considers utility-scale wind as
unsuitable, the acreage numbers for Prime and Secondary
Wind include 30-meter hub heights which means the
data accommodate residential and commercial-scale
wind projects. As mentioned earlier, since the region
anticipates that smaller-scale solar and wind, residential and
commercial, are going to dominate the region’s renewable
generation in the coming decades, this means much less
acreage will be needed to meet the regional target than
indicated by the data in the preceding figure. The maps
along with accompanying statements and analyses provide
comprehensive and clear direction.

The maps along with accompanying statements and
analyses provide comprehensive and clear directions with
direction RRPC’s regional land use policies on renewable
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Constraints
Statewide Constraints

Known Constraints
These are high priority constraints that limit where energy
can be generated. Energy generation facilities are not very
likely to be developed in Known Constraints areas due to
the presence of natural resources that are regulated at the
federal, state or local level. These include: Vernal Pools,DEC
River Corridors,FEMA Floodways, State-significant Natural
Communities and Rare, Threatened, and Endangered
Species, National Wilderness Areas, Class 1 and Class
2 Wetlands. Accordingly, these constraints have been
removed from the raw resource potential mapping layers.
Site-specific study is required to ascertain whether one of
the mapped constraints truly exists on the site and some
sites not captured by the Known Constraints mapping
may have such high-priority constraints, depending on the
results of site-specific study.
Possible Constraints
These are lower priority constraints that may limit where
energy can be generated. Possible constraints can impact
the siting process for generation facilities, and should
always be considered in planning for these facilities, but do
not necessarily preclude placement in corresponding areas.
Possible Constraints can include: Agricultural soils (prime
farmland, additional farmland of statewide importance,
and
additional farmland of local importance), Hydric
Soils and Act 250 Ag Soil Mitigation Areas, FEMA Special
Flood Hazard Areas, Protected Lands (State fee lands and
private conservation lands ), Deer Wintering Areas, ANR’s
Vermont Conservation Design Highest Priority Forest
Blocks (Habitat Blocks 9 & 10). Site-specific solutions are
often possible when one of these conditions exists. Sitespecific study is required to ascertain whether one of the
mapped constraints truly exists on the site and some sites
not captured by the Possible Constraints mapping may have
such lower priority constraints, depending on the results of
site-specific study.

Regional Constraints

The PSD has set a much lower target for wind generation
than for solar generation in the region. The generation
targets call for 27 to 50 MW (up to 130,000 MWh) of wind
generation by 2050. Wind potential at wind “hub” heights on
30 meters, 50 meters, and 70 meters have been regionally
mapped. Smaller, net-metering scale wind generation may
be possible in the region at lower elevations; RRPC supports
this scale of wind generation. RRPC does not support the
construction of industrial scale wind generation facilities
within the region.
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The regional wind resource maps show wind generation
areas with prime or secondary wind potential. These areas
shown are either on prominent ridgelines or conserved
lands. Discouraging wind energy development in these
areas is consistent with existing language in the Rutland
Regional Plan (p. 29). “Areas shown as “developmentconstrained” have significant limitations upon current or
future development because of conservation easements,
public ownership, or severe natural limitations. These
include lands owned or overseen by the National Forest
Service, the State of Vermont, or land trusts, as well as
large tracts of land that are on slopes over 25% grade or
are wetlands. For the future, conservation of the natural
landscape and careful management of lands is sought
for these areas.
This policy for industrial wind is consistent with the Rutland
Regional plan and development in Constrained and LowDensity Development areas. RRPC is promoting the use
of residential and commercial wind in high and medium
density development areas. If the region cannot meet
the 27-50 MW wind generation target with residential
and commercial projects, the RRPC may need to plan for
additional generation from other renewable sources, most
likely solar and biomass.
Across Vermont, concerns have been raised regarding the
lack of standards for large-scale wind generation facilities
about sound levels, aesthetics, surface water degradation,
and the “flicker effect” (caused by moving turbine arms and
the sun).
Known Constraints Areas
RRPC proposes that additional conserved and protected
lands in the region be included as part of the regional
known constraints. These additional areas include state
forests, state parks, town/city forests, historical parks, the
Appalachian Trail Corridor, wildlife management areas,
stream bank conserved areas, and the Green Mountain
National Forest. The region considers these lands just as
valuable as natural and scenic resources as are the state’s
Protected Lands.
Possible Constraints Areas
Use Value (Current Use) Parcels: RRPC recommends that
agricultural and forestry lands be included as a Possible
Constraint. This would ensure that all parcels now in
agricultural or silvicultural production and used for longterm food or wood production are included as part of the
state’s Possible Constraints. A working landscape is a high
priority for land use and development in Vermont and
meets several of the goals of 24 V.S.A. § 4302.

Unsuitable Constraints Areas
Industrial Wind
Most of the areas shown on the regional wind resource map are either on prominent ridgelines or conserved lands. Discouraging wind energy development in these areas is consistent with existing language for Constrained and Low-Density Development areas in the Rutland Regional Plan: “Areas shown as “development-constrained” have significant limitations upon
current or future development because of conservation easements, public ownership, or severe natural limitations. These
include lands owned or overseen by the National Forest Service, the State of Vermont, or land trusts, as well as large tracts
of land that are on slopes over 25% grade or are wetlands. For the future, conservation of the natural landscape and careful
management of lands is sought for these areas. Development should remain extremely limited.”
If the region cannot meet its 27-50 MW wind generation target with residential and commercial projects, the RRPC may
need to plan for additional generation from other renewable sources, most likely solar and biomass.

How to Use the Resource Maps

The energy resource maps, and the corresponding data, should be used to inform energy planning efforts by municipalities
and regions. They may also be used for conceptual planning or initial site identification by those interested in developing
renewable energy infrastructure. However, they should NOT take the place of site-specific investigation for a proposed
facility, and should therefore not be thought of as “siting maps.”
Another key element of the Resource Maps is the location of electric grid infrastructure, including three-phase and other
high-capacity distribution lines. These are shown on each of the resource maps. The location of transmission and distribution
infrastructure was not specifically factored into the mapping analysis or the development of energy generation goals at the
regional scale. However, grid infrastructure location and capacity will play a vital role in determining the economic feasibility
and timetable for development of a certain site for a renewable energy generation facility.
For more detailed information on grid infrastructure and capacity, please refer to Green Mountain Power’s “Solar Map”
which is an online interactive GIS-based map that shows the specific capacity of each section of the utility’s grid.
The renewable energy resource maps illustrate the guidelines considered when determining appropriate locations for these
facilities. These maps and guidelines can be used to evaluate preferred locations for generation around the region, to satisfy
Act 174 mapping requirements for municipal and regional plans, and to provide input during Public Utility Commission
regulatory (Section 248) proceedings. Municipalities are encouraged to reference renewable energy resource maps for their
use and to adopt and modify the guidelines based on local concerns and opportunities. These maps are not to be used by
developers to claim “substantial deference” for their projects.

Regional

Renewable Energy Potential

Total Available Acres.............................................................
Acres suitable for Solar (Prime and Secondary).................................
Acres suitable for Wind (Prime and Secondary)................................
Acres Suitable for both Solar and Wind (Prime and Secondary)
Acres Suitable both Solar and Wind (Prime and Secondary, After

590,858
108,540
422,644
531,184

Deducting Protected and Conserved Lands)................................................

185,657

Acres Suitable for both Solar and Wind (Prime and Secondary
After Deducting Protected /Conserved Lands and Adding Impervious
Areas )..........................................................................................................

200,029

Acres Needed to Meet Target: 17,010................................. 17,010
Sufficient Land to meet Target?........................................... Yes
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Additional Regional and Community Standards for Energy Facility Siting and Development
To carry the most authority in a Public Utility Commission (PUC) proceeding, a municipal or regional plan must be clear,
specific, and consistent in expressing community standards. A plan must be unambiguous on stating a community’s position on the development of energy facilities. A collaborative approach shall be used to ensure there is a thoughtful planning process that includes input from the region and the municipality and encourages developers and utilities to involve
regional and municipal officials as early as possible.
The following sections lay out specific standards for particular types of energy transmission and generation facilities.
Where a new generation facility requires a new transmission facility, including electrical substations, both the generation
and transmission standards shall apply. The standards below are not the exclusive standards and are intended to apply
along with policies elsewhere in the Rutland Regional Plan.
All Transmission and Generation Facilities:
1. The Rutland Regional Plan requires facilities to conform to all policies stated throughout the Plan.
2. All facilities shall conform to local, state and federal regulations.
3. Every facility above 10 kW shall specify an action plan and guaranteed funding source for decommissioning to ensure
the site is safe, stable, and free of structures and hazardous materials.
4. Road access to the facility shall not contribute to unsafe conditions for the general public.
5. Light pollution is minimized to every extent possible. Non-critical outdoor lighting is activated by motion-sensors or onsite personnel. Light fixtures are shielded down to minimize light trespass and upward glare or glow. Lighting for air safety
shall be radar activated.
6. Every facility, with the exception of wind turbines, shall be designed and constructed to meet the audible noise regulation of the municipality; if the municipality has no noise standard, the facility shall not exceed daytime levels of 40 dBA
Lmax and nighttime levels of 35 dBA Lmax, as measured at the property line.
7. No facility shall create conditions that reduce or interfere with television, radio, radar, or other communication signals,
including public safety communication systems.
8. Every facility of 200 kW or greater generation capacity, and every transmission substation facility, shall prominently display 24-hour emergency contact information and file site plans and emergency response plans with the fire departments
serving the location.
9. Facility construction and renovation is consistent with historic preservation guidelines published by the Secretary of the
Interior and the Vermont Division for Historic Preservation.
10. Any proposed facility shall comply with the plan and bylaws of the municipality where it is to be located.
11. Any proposed facility shall consider the cumulative impact of land use aesthetics, property values, forest fragmentation
and landowner compensation for multiple energy generation and transmission facilities.
12. Any proposed facility should avoid state-designated primary agricultural soils unless site-specific conditions are not
favorable for agricultural activities.
13. Any proposed facility should avoid forested sites and shall not remove forest cover equaling no more than 15% of the
project footprint.
Solar Electric Facilities:
Photovoltaic and other solar electricity facilities shall be designed, constructed, and operated such that:
1. The facility is located to make use of a developed or existing structure or brownfield site, including parcels contaminated
or perceived to be contaminated that otherwise hinders redevelopment.
2. The facility is designed to locate inverters and support structures away from existing residences, wetlands, special flood
areas, and slopes.
3. The facility is designed to reduce visibilities from the road and from neighbors with setbacks and screening.
Hydropower Facilities:
Hydropower facilities used to generate electricity shall be designed, constructed, and operated such that:
1. The facility makes use of an existing impoundment or watercourse structure to generate electricity without changing
the water quality, water temperature, upstream and downstream habitat of the facility. Vermont Agency of Natural Resources regulations for stream flow shall apply. The Plan recognizes the viability and importance of utilizing existing dams,
including upgrading outdated equipment to maximize generation.

27

Rutland Regional Plan Adopted June 19, 2018

2. The facility does not increase flood hazard to public or private structures or public infrastructure.
3. The facility does not impair or inconvenience recreational users. Any portage is well marked, as short as possible, and
features stable shoreline areas for landing and launching.
4. The facility is compliant with guidelines of the Low Impact Hydro Institute to protect fish habitat and migration.
Biomass Facilities:
Facilities that burn woody biomass to generate electricity shall be designed, constructed, and operated such that:
1. Biomass inputs (fuel) are sourced in accordance with a written procurement standard approved by the Vermont Agency
of Natural Resources. If a standard is not available, a majority of fuel shall be sourced from lands managed under the Use
Value Assessment program; or from harvests monitored by a professional forester.
2. The facility is designed and operated to utilize waste heat for an integral purpose, such as district heating of multiple
buildings; manufacturing or processing; or agricultural production.
3. The facility shall be designed to avoid traffic through residential areas, provide safe access onto local or state highways,
and not contribute to unreasonable congestion on area highways.
4. The facility shall use the least amount possible of water withdrawal and discharge by using latest technology, such as dry
cooling.
5. The water that is discharged by the facility shall not increase the nutrient load on waterbodies in the area.
6. The use of wood waste shall be encouraged provided it does not contain toxic materials.
7. The facility shall provide a lifecycle analysis that includes all fossil fuel consumption used for harvesting and trucking.
8. The facility shall be located to minimize air pollution impacts downwind.
Wind Facilities:
Facilities that generate electricity using the force of wind and designed with generation capacity of 5 kW or greater shall
be designed, constructed, and operated such that:
1. Facility components, including towers, shall be located to minimize component visibility from beyond project boundaries.
2. Since wind turbines have a unique sound profile that is more annoying at lower decibel levels, facilities shall not exceed
40 dBA Lmax daytime/ 35 dBA Lmax nighttime measured from the property line.
Electrical Transmission Facilities:
Electrical transmission facilities in excess of 30 kV and related substations shall be designed, constructed, and operated
such that:
1. Existing rights-of-way shall be used by new facilities. The need for a new facility beyond these corridors shall be based
on the PUC review of system need, reliability, and economic benefit.
2. Any transmission line, substation or other structure is located away from special flood hazard areas and wetlands.
3. Any upgrade to 3-Phase requires a permit. From the Public Service Board.
4. When electrical transmission lines are less than 50 feet from residences, they shall be re-routed or buried.
5. Whenever possible, transmission lines will be reconductored instead of widening existing right of way and adding another set of poles and wires.
Natural Gas Facilities:
Fixed natural gas transmission facilities shall be designed, constructed, and operated such that:
1. New or expanded facilities shall use existing utility or transportation rights-of-way.
2. New or expanded facilities shall serve existing development within 2.0 miles of the transmission route—including all
downtowns and village centers as designated by the Agency of Commerce and Community Development.
3. Any gate station, compressor facility, or other above-ground structure shall comply with the plan and bylaws of the
municipality.
4. Any transmission trunk line (including the pipeline) shall be set back at least 150 feet from any habitable structure (at
the time of petition) that is not related to the facility. The owner of the structure within this setback distance may waive
requirements for their property in writing.
5. Applicants shall develop a methodology for addressing landowner issues to avoid the use of eminent domain or burdening landowners with legal costs associated with the taking of private property for the public good.
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Energy Strategies to Achieve Regional Targets:
Conservation and Generation

residential sector, it is through electrification. For the
industrial and commercial sectors, it is with an increased
use of biodiesel, wood and electricity.

To meet the 90x50 goal, LEAP establishes the following
targets:

The availability of alternative, efficient heating sources is
key to ensuring greater thermal efficiency in the region. It is
anticipated that cold climate air-source heat pumps will be
an efficient alternative for residential and some commercial
buildings. The RRPC will encourage municipalities to
weatherize existing structures in the region’s downtowns
and village centers. These areas contain more residential
and commercial units and include a very high percentage
of rental housing, The RRPC supports efforts to reduce the
costs of converting to heat pump systems and supports
assistance programs to make such fuel-switching more
affordable for the region’s residents.

Reduce overall energy consumption in the Rutland Region
by 32%, with a third of that coming from conservation
measures.
For residential heating, virtually eliminate use of fossil fuels
by switching to electric (heat pumps) and biodiesel.
For transportation, sharply curtail use of gasoline and other
fossil fuels and replace with biodiesel and electricity.
RRPC adopts these statements of policy to demonstrate its
commitment to meeting state and regional energy goals and to
satisfy the determination standards established by the Vermont
Department of Public Service:

Improving the energy efficiency of newly constructed
structures can be addressed through regulatory means.
Efficiency Vermont recently adopted a “stretch” code for
commercial and residential structures in Vermont. A stretch
code has higher energy standards than the currently required
Residential Building Energy Standards and the Commercial
Building Energy Standards. Also, some municipalities may
be interested in adopting a building code to increase energy
efficiencies. There is potential for geothermal heating, also
known as ground source heat pumps. Several facilities in
the region currently use biomass heating, but there is only
one district biomass heating facility in the region (where a
central biomass facility heats several structures).

Statements of Policy
RRPC supports conservation efforts and the efficient use
of energy across the transportation, heating and electricity
sectors.
RRPC supports the reduction of in-region transportation
energy demand, reduction of single-occupancy vehicle use,
and the transition to renewable and lower-emission energy
sources for transportation.
RRPC supports patterns and densities of concentrated
development that result in the conservation of energy.

The modeling done by LEAP developed several different
pathways. In the case of the residential sector, it is through
weatherization and the use of electricity generated from
renewable sources. For the industrial and commercial
sectors, it is with an increased use of biodiesel, wood and
electricity.

RRPC supports the development and siting of renewable
energy resources in the Rutland Region that are in
conformance with the goals, strategies, and standards
outlined in this plan.

Thermal Goal
To reduce annual regional fuel needs and fuel bills for
heating structures, and facilitate the transition from nonrenewable sources to renewable fuel sources.

The plan up to this point reported modeling for the reduction
of energy demand and the increased use of renewable fuels
across three sectors – thermal, transportation and electricity
– in the region. The following identifies actions specific to
the Rutland Region. For these actions to succeed, there will
need to be collaboration among local communities, regional
organizations such as RRPC, private businesses, and state
agencies.

Thermal Implementation Actions
Strategize with NeighborWorks of Western Vermont Heat
Squad and BROC-Community Action in Southwestern
Vermont about ways to increase the effectiveness of the
weatherization programs in the region.

Conservation Strategies

In partnership with municipalities, utilities and other
regional stakeholders, educate homeowners, including
owners of rental housing, about weatherization and
funding opportunities.

To help with the transition from fossil fuel use to renewable
energy sources for heating, the modeling done by LEAP
developed several different pathways. In the case of the
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Study and assess the feasibility of biomass district heating
and/or combined heat and power systems in the region,
particularly in areas of the region with large institutions,
such as hospitals and colleges.
Provide technical assistance to municipalities to revise
bylaws to allow and encourage the location of forestry
and biomass-related industries in appropriate locations.
Provide outreach to municipal officials and contractors
regarding the use and enforcement of residential and
commercial building energy standards for all new
construction, including new stretch codes.
Encourage buildings and houses to incorporate energyefficient design and orientation.

Transportation and Land Use Strategies
Transportation is an area that RRPC is deeply involved in and
one that will greatly influence the region’s ability to meet the
targets set by the LEAP model. State statute (Title 24 Chapter
117) enables the RRPC to have a considerable influence on
land use and transportation issues in the region, especially in
the Act 250 process and through the implementation of the
Transportation Planning Initiative (TPI), a program through
which the Vermont Agency of Transportation coordinates
policy development and planning with regional planning
commissions.
Transportation has a major impact on three energy issues
of the future: compact development, rail use, and fuel type.
Compact development located in or adjacent to existing
downtowns or villages has the potential to significantly
decrease regional transportation energy demand and costs
by reducing vehicle miles traveled (VMT) and potentially
increasing the use of public transportation. Compact
development also creates infrastructure efficiency and
requires fewer tax base dollars to provide and maintain
roads, water and sewer infrastructure. Many studies have
found that increased walkability is associated with higher
retail rents, values and sales.

village centers surrounded by rural working lands:
To maintain and improve the accessibility, livability and
viability of existing built-up areas. To protect the character
of rural areas and resource areas by discouraging scattered
development and incompatible land uses.
To promote competitive and sustainable agricultural,
forestry, mineral extraction, and other practices that make
use of the Region’s natural resources.
To encourage and facilitate development in existing and
future growth centers appropriate to the scale of the
centers.
To promote intensive land uses and development in areas
where adequate public services, facilities, and employment
centers are available. To protect the natural environment
and its economic, ecological, sociological, psychological
and aesthetic benefits.
Specifically, the state has a long-standing initiative to
improve the infrastructure along the Western Corridor
route between Burlington, Rutland, Bennington and
Hoosick Junction. Also, although transitioning from fossil
fuels to renewable, cleaner sources of energy will lead to
more efficient energy use, it entails some infrastructure
challenges to accommodate the switch to renewable fuels,
such as ensuring there’s enough electric vehicle charging
stations installed for electric vehicles.
The increasing use of rail in the region, by both passengers
and freight services, will also decrease energy demand and
costs.
Transportation and Land Use Goals
Decrease vehicle miles traveled (VMT) per capita by
reducing the share of single occupancy vehicle commute
trips by 20%, doubling the share of pedestrian and bicycle
commute trips, increasing public transit ridership by 110%
by 2050, and encouraging development in or near existing
downtowns and villages.

Based on historical development trends, RRPC expects there
will be continued growth in rural residential areas that does
not meet the definition of compact development.

Quadruple region-based passenger rail trips (21,126
departures and arrivals), complete the Western Corridor
passenger rail route, and double rail freight tonnage in the
region which is now 5% of all freight tonnage.

The survival of many of these smaller rural towns depends
on its residents commuting to jobs in other towns or urban
areas. RRPC is dedicated to supporting agriculture and
forestry working lands, and telecommuting infrastruture.

Increase the share of renewable energy in transportation
to 10% by 2025 and to 80% by 2050 by increasing the
use of renewable and less carbon intensive fuels, such as
electricity, biofuels, and compressed natural gas.

As detailed in the Rutland Regional Plan (p 27), the region’s
land use goals demonstrate a commitment to compact

Make compact development a priority by making
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crosswalks, multi-use pathways, and other projects,
especially focusing on projects that close gaps in the
transportation network and provide access to key
destinations in and around town and village centers.

communities walkable, encouraging a connected street
network, decreasing vehicle dependence, and supporting
socially vibrant areas through architecture and urban design.
Transportation and Land Use Action Items

Public Transportation & Carpooling
Consult with the Marble Valley Regional Transit and
determine how routes promoting commuting services
and different work shifts might continue to operate in the
region.

Compact Mixed-Use Centers
Work with municipalities to support redevelopment of
centers by assisting with the creations of plans for mixeduse development, conducting brownfields assessments,
and educating on the benefits of Downtown and Village
Center Designation.

Work with towns and business groups to promote and
provide information about carpooling. Information about
park and ride lots should be provided to employees as
well.

Assist with local planning commissions in amending land
use regulations and plan infrastructure improvements
that support mixed-use centers.

Electric Vehicle Use
Work with the Drive Electric Vermont program to
publicize the merits of EV ownership and use to residents.
Events where people can see and operate an EV would
be particularly effective, especially when combined with
outreach through local newspapers and public access
television.

Advocate for local plans and regulations that promote land
conservation and maintenance of the working landscape
(farms, forestry, and supporting uses) over low-density
residential development in rural areas. Support programs
that provide incentives to maintain economically viable
rural open lands.

Assist municipalities in supporting public awareness and
acceptance of EVs by replacing some of their vehicles
with EVs and by providing charging stations at prominent
locations in municipal parking lots.

Telecommuting
Encourage telecommuting and broadband access to
reduce transportation energy needs. In some areas of
the Rutland Region some of the fastest internet speeds
in the state are available through high speed fiber optic
connections. This expands opportunities for residents to
work at home, not have to commute, and not having to
live in a growth center area.

Include electric-assist bicycles in any outreach efforts on
EVs and events showcasing electric vehicles. Electric-assist
bikes are a low cost and highly efficient transportation
option for some people.

Safe Walking & Biking
Work with municipal officials and staff to develop an
awareness of complete street principles that will be
reflected in new town and village transportation projects.

Passenger & Freight Rail
Work with Marble Valley Public Transit and Amtrak on reestablishing bus shuttle services and routes to the Rutland
Amtrak station.

Provide training and sample regulatory language to include
in municipal bylaws to ensure that site plan reviews
include provisions for requiring features that support
pedestrian and bicycle mobility, access, and safety.

Work with municipalities and state agencies to support
projects that maintain the integrity of the existing main
rail lines through the region and preserve rail access to
important industrial sites along rail spurs. Projects that
would help facilitate efficient transfers of freight between
rail and truck, including development of a local transloading facility, should be supported.

Participate in Act 250 land use hearings and request
that adequate accommodations be made for bicycle,
pedestrian, and public transportation development plans
and permit conditions.

Work with municipalities and state agencies to extend
passenger rail service on the Western Corridor route.

Assist municipalities in redesigning streets to improve
access for pedestrians and bicycles and will work to obtain
funding to implement those designs.

Liquid Biofuels
Support the expansion of oil seed crop production in
the region, with local manufacture of vegetable oils and
biodiesel.

Identify specific needs for pedestrian and bicycle
improvements in the region, including sidewalks,
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Use of liquid biofuels to power vehicles and equipment
used in regional agricultural and forestry operations
should be strongly encouraged. Assist in efforts to obtain
funding and expand related business opportunities.
Support municipalities in purchasing vehicles and heavy
equipment that can use biodiesel and in purchasing
biodiesel from local suppliers when available.

Electricity Strategies
To meet its energy goals, the Rutland Region will rely much
more heavily on renewable energy delivered through
electricity. This development of infrastructure to generate
electricity from renewable resources must be consistent
with the Rutland Region’s goals to “protect the character of
rural areas and resources areas by discouraging scattered
development and incompatible land uses” and to “ protect
the natural environment and its economic, ecological,
sociological, psychological and aesthetic benefits Rutland
Regional Plan, Future Use of Land, 2015, p. 27; and for
“identifying renewable energy development so as to not
adversely impact wildlife and natural habitats”, Rutland
Regional Plan, Wildlife and Natural Habitats, 2015, p. 135.
Because of the expected increase in demand, largely from
the transportation and thermal sectors, it will be necessary
to conserve electricity, improve the efficiency with which
electricity is delivered and used, and significantly increase
the amount of electricity generated from renewable energy
sources within the region.
The region will need to develop at least 387,962 MWh or
approximately 285 MW of new generating capacity from
solar, wind, biomass and hydro sources over the next
35 years. It’s extremely important that these generating
facilities be sited in locations with good access to the energy
resources and close to load, while not adversely impacting
important environmental or community resources.
Electricity Goal
Increase the renewable energy generation capacity in the
region to include an additional 285 MW of new generating
capacity from solar, small-scale wind, biomass and hydro.
Electricity Action Items
Assist municipalities into identifying preferred areas for
development and siting of renewable energy generation
facilities and, if requested, help in getting these sites
qualified as net-metering preferred areas in the Public
Service Department application process as needed.
Identify and map potential brownfield sites, gravel pits,
quarries and other previously disturbed sites in the region
Rutland Regional Plan Adopted June 19, 2018
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that may be appropriate for future renewable energy
generation facilities.
Identify and utilize all roof-tops and on-site locations in
the region that have solar potential.
Work with municipalities to identify areas that are
unsuitable for siting renewable energy generation
facilities or specific scales of renewable energy generation
facilities.
Identify opportunities to increase production at existing
hydroelectric facilities through implementation of
advanced operational controls, more efficient equipment,
and/or conservation flow turbines at the dam.
Work with municipalities to set up microgrids to connect
homes, businesses, and other buildings to their own
central power sources. These microgrids can function as
power islands in case of emergencies or power outages
and can lower power costs for users.
The region will need to develop at least 387,962 MWh or
approximately 285 MW of new generating capacity from
solar, wind, biomass and hydro sources over the next 35
years. It is extremely important that these generating
facilities be sited in locations with good access to the
energy resources and close to load, while not adversely
impacting important environmental or community
resources.

Implementation Feasibility
This plan was created by the Rutland Regional Planning
Commission, in partnership with The Vermont Department
of Public Service and The Vermont Energy Investment
Corporation. Public input was sought through a series of
public meetings and presentations during the development
of this plan.
RRPC developed goals, strategies and implementation
actions for conservation, consumption and generation that
will help the Rutland Region achieve the 90x50 goal for
renewable energy. There are issues with developing wind
and hydro in the region. Solar generation is the preferred
method of renewable generation in the region. Because of
that, solar and perhaps biomass will have to meet generation
levels higher than the targets set by the LEAP model.
The Regional Plan Implementation Timeline can be accessed
at: Rutland RPC Vision

Implementation Challenges

main grid is not functioning), and developing more accurate
weather prediction tools such as VELCO’s weather analytics
tool.

Land use patterns and the desire for a rural lifestyle
Many residents of the Rutland Region live here because
they enjoy living in a rural landscape rather than a compact
community or village. The Region also enjoys some of the most
extensive broadband internet availability in the state making
it feasible for residents to live and work in a rural landscape.
Many homes and roads to the south and east of Rutland City
have access to the fastest service in the state – with speeds
upwards to 900 Mbps for downloads and 900 Mbps for
uploads. For these reasons, the Rutland Region may identify
different land use and transportation patterns to meet its goals
compared to more urban areas of the state that do not enjoy
high speed fiber optic internet service.

Difficulty in developing new hydro
It is difficult to develop new hydro power sources, even
at existing dam sites, due to costs, licensing issues and
environmental implications. Achieving the LEAP target of
hydro generation in the region may be difficult or even
impossible.
Biofuels and ethanol
The LEAP targets are very reliant on biofuels and ethanol
as energy sources for heavy vehicles, and significant
technological advances will be needed to make this
transition. In addition, current biofuels and ethanol
production requires considerable fossil fuel inputs. There
also are major infrastructural challenges to creating a
supply chain to distribute and sell biofuels in the region, or
anywhere in the state. On the other hand, the manufacture
of biofuels specifically may be an economic opportunity for
local farmers.

Baseload vs. intermittent electricity
Solar and wind generation technologies create electricity
intermittently: when the sun is shining and when the wind
is blowing. Unfortunately, the times when this kind of power
is being generated does not always correspond to the times
when electric demand is at its peak. “Baseload” electricity, or
electricity that is available on demand, is needed to ensure
that peak demand can be met at any time. Currently, baseload
electricity is being generated by non-intermittent sources, such
as fossil fuel, nuclear, or hydro generation sources. Reaching
the 90x50 goal will require alternative technologies, such as
more efficient and large-scale batteries to enable renewable
generation facilities to supply baseload electricity.

Reliance on cord wood and biomass
The LEAP model depends heavily on biomass and wood
use for residential, commercial and industrial for heat and
electrical generation. Although the Rutland Region has the
resources to provide these types of fuel, there is a question
about the potential environmental impacts of increased
reliance on wood, including increased greenhouse gas
emissions.

Grid limitations
The Vermont electrical grid was designed to have a one-way
flow of electricity. However, with the growth in renewable
energy generation, the way in which electricity is generated
has changed and it’s no longer one-way. In some parts of the
region, the grid may not be fully capable of accommodating
renewable energy generation facilities in every community.
Public utilities and Vermont Electric Power Company (VELCO)
will need to increase the pace of system-wide upgrades.
However, this will likely have an impact on ratepayers by
increasing the cost of electricity.

Impacts on local energy companies
The changing energy landscape may have negative
impacts on local energy companies that find it difficult
to fundamentally change their business models. The
consequences may result in the inability for the region to
access new, innovative heating technologies or even the
failure of these companies and a resulting loss of jobs in the
region.
Lack of RBES and CBES outreach and enforcement
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 code.

Inclement weather
The region’s weather may pose a challenge for an increased
reliance on electricity for regional heating and transportation
energy needs. Winter storms and high winds often threaten
the region’s electrical distribution infrastructure. For
households solely reliant on electric heat pumps and/or
electric vehicles, downed power lines could impact the ability
of some households in the region to provide heat or to have
a means of transportation. Although this challenge may be
alleviated by improved storage battery technology, it is likely
that most households will need a secondary means of heating
their homes. Other solutions to overcoming the challenge of
inclement weather include creating grid redundancy, creating
microgrids (girds that can disconnect and operate when the

Limits of regional jurisdiction
There are limits to how much RRPC can do to ensure the
90x50 goals are accomplished. Many of the changes that will
be required will need to happen on a macro scale (federal or
state policy) or on a micro scale (landowners and individual
energy users). RRPC must be mindful of its limitations when
implementing this plan.
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