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|. EXECUTIVE SUMMARY

The Northwest Regional Energy Plan is a pilot project funded by the Vermont Department of Public Service.
The intent of the project is to complete in-depth energy planning at the regional level while achieving state and
regional energy goals—most notably, the goal to have renewable energy sources meet 90% of the state’s total
energy needs by 2050 (90 x 50 goal). In-depth regional energy planning is needed to address three key issues:
energy security, environmental protection, and economic needs and opportunities. The Northwest Regional
Energy Plan consists of the plan and all plan appendices.

Specific goals to be achieved by this plan include the following:

e Collaboration with Vermont Energy Investment Corporation (VEIC) to create a regional energy model that
identifies targets for energy conservation and renewable energy generation

e Creation of specific strategies to help the region achieve state energy goals

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

The region’s energy supply and consumption are analyzed in Section Ill to establish baseline energy use. The
use of space heating energy, transportation energy, and electricity in the region is specifically examined. Based
on the NRPC'’s estimates, the region currently uses approximately 2.243 trillion BTUs to space heat residential
units each year and about 2.7 trillion BTUs to space heat commercial, industrial, and institutional structures.
Regional electricity use totals approximately 1.647 trillion BTUs per year based on 2013 data available from
Efficiency Vermont. Regional transportation energy use is greater than 3.1 trillion BTUs per year based on
approximate passenger vehicle fuel use in the region. Actual regional transportation energy use is likely greater
due to the use of commercial vehicles in the region.

As of January 2017, the Northwest region had the capacity to generate 58.4 MW of electricity through hydro,
wind, solar, and biomass technologies, and it had 98.4 MW of total generation capacity from all sources,
according to data available from the Community Energy Dashboard.3 The 58.4MW of renewable generation in
the region is a “raw” number that does not take “capacity factors, renewable energy credits sold, or ownership
of the systems” into consideration. The NRPC has estimated renewable generation in the region to be about
182,190.79 MWh per year when factoring capacity factors for solar, wind, and hydro.

Regional electricity generation is also investigated and catalogued in Section Ill. Currently, the region has the
capacity to generate approximately 98.4 MW of electricity. About 58.4 MW of this electricity comes from
hydro, wind, solar, and biomass sources. Approximately 75.211 MW of additional renewable generation has
been proposed to be sited in the region.

The NRPC cooperated with VEIC to create targets for energy conservation and renewable energy generation.
The energy saved via conservation and improved efficiency is targeted to equal approximately 3.5 trillion BTUs
by 2050. Conservation and improved efficiency are planned through a variety of means including increased
use of efficient materials during construction and weatherization of existing structures. Most prominently,
improved efficiency is targeted through the use of electric vehicles for transportation and electric heat pumps
for space heating. The resulting increase in regional electricity demand means that electricity generation in
the region will also need to increase. Specific targets for new in-region electricity generation by 2050 include
the following: 208.5 MW (711.4 billion BTU/hour) of solar generation, 19 MW (64.8 billion BTU/hour) of wind
generation, and 10 MW (34.1 billion BTU/hour) of hydro generation.

Goals, strategies, and implementation steps are established in Section V to guide the Northwest region
to achieve the energy conservation and renewable energy generation targets created in Section IV. Goals,



strategies, and implementation steps have been specifically identified for the following categories: electricity
conservation, thermal efficiency, and transportation. Electricity conservation, thermal efficiency and
transportation are the types of energy conservation that the Northwest Region focuses upon in this section.
Achievement of the goals set by NRPC will require the cooperation of multiple regional partners and the efforts
of individual citizens.

A substantial part of the Northwest Region’s effort to set renewable electricity generations goals involves the
creation of regional energy generation maps in Section IV. The regional energy generation maps are meant to
guide the development of new solar, wind, hydro, and biomass energy generation facilities in the Northwest
region. The NRPC Regional Energy Committee was actively involved in this effort. The maps inform and help
guide the siting of new renewable energy generation facilities in the region. The maps provide a macro-scale
look at different factors that impact the siting of renewable generation facilities including generation potential.
The objective of the NRPC Regional Energy Committee was to allow for sufficient renewable electricity
generation in the region while avoiding undue adverse impacts upon known and possible constraints (these
resources are specifically identified in Appendix B).

Section VI assesses the feasibility of meeting regional goals and outlines challenges to plan implementation.
Regional energy generation goals are attainable while still allowing for the protection of known and possible
constraints. The identified conservation goals and strategies may be more difficult for the NRPC to implement
given that implementation is heavily reliant on the choices of individual consumers in the region. The thermal
efficiency goals and strategies are similar. The NRPC can aid the efforts of other organizations to increase
conservation and thermal efficiency in the region, and it cannot accomplish the goals and implement the
strategies in the plan alone.

Achieving transportation-related energy goals is more straightforward. One of the NRPC’s core functions

is coordinating transportation planning for the region. The NRPC is well suited to achieving goals and
implementing strategies for transportation. Progress on transportation-related implementation actions will be
prioritized.

There are several challenges to successful plan implementation. Some of these challenges pertain to how the
electric grid operates. This includes the need to balance “baseload” and “intermittent” electricity generation
to ensure grid reliability and challenges related to the infrastructural capacity of the regional grid. Other
challenges exist due to geography. Inclement weather is common in the region and can threaten electricity
service. The Northwest Region’s proximity to Chittenden County may create challenges related to the equity of
renewable generation siting. Other challenges include:

e Environmental issues when developing new hydro generation

e Lack of sufficient biofuel or ethanol technologies and research

e Potential reliance on cord wood

e Lack of site specific guidelines for solar and wind generation facilities

e Lack of residential building energy standard (RBES) and commercial building energy standards (CBES)
outreach and enforcement

e The limits of regional planning commissions’ jurisdiction

Overcoming the challenges to implementation will likely mean bearing both economic and environmental
costs. The equity issues related to who will bear those costs is of continuing concern to NRPC.

Appendix A contains the full results of NRPC’s cooperation with VEIC to set regional targets for energy
conservation and renewable generation. Appendix B contains a list of the known and possible constraints



identified by the NRPC Regional Energy Committee that were used to create the regional energy generation
maps. Appendix C contains the regional generation maps to be used in regulatory proceedings (Section 248).
Appendix D summarizes the planning approach and process used to create this plan. Appendix E contains a list
of acronyms and phrases used throughout the plan. Appendix F is a summary of existing renewable generation
facilities in the Northwest Region (by municipality). Appendix G includes a summary of municipal energy

analysis and targets.
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Il. INTRODUCTION
A. BACKGROUND AND VERMONT STATE ENERGY GOALS

The Northwest Regional Energy Plan is a pilot project funded via the Vermont Department of Public Service.
The Northwest Regional Planning Commission (NRPC) is joined by the Bennington County Regional Commission
(BCRC) and the Two Rivers-Ottauquechee Regional Commission (TRORC) as members of this pilot project. The
intent of the project is to complete in-depth energy planning at the regional level. Subsection B outlines how
this goal will be accomplished. The impetus for this project was a recommendation made in the 2013 Vermont
Energy Generation Siting Policy Commission’s report, which suggested more robust energy planning at the
regional level. The Northwest Regional Energy Plan consists of the plan and all plan appendices.

The State of Vermont has adopted several ambitious energy goals. The Vermont Comprehensive Energy Plan,
developed by the Department of Public Service, calls for the state to meet 90% of its total energy needs
through renewable energy sources by 2050 (90 x 50 scenario). State statute also contains several goals
pertaining to greenhouse gas emissions, energy generation, and energy efficiency (Figure 2.1):

(" )
' FIGURE 2.1 STATE ENERGY AND GREENHOUSE GAS EMISSION GOALS / Increasing \
Renewable Energy

10 V.S.A. § 580(a)

Goals for Reducing Greenhouse Gases 10 V.S.A. § 578(a) )

Produce 25% of energy

All percentages are based on 1990 levels ) consEmedr\]Nithin thte)l
& state through renewable

energy by 2025 J
Additional Goals Regarding Renewable Energy 10 V.S.A. § 581(a)

>lalale

To improve To reduce annual To reduce total fossil  To save Vermont To increase
substantially the fuel needs and fuel fuel consumption families and weatherization
energy fitness of at bills by an average of across all buildings businesses a total of  services to low-
least 20% of the 25% in the housing by an additional $1.5 billion on their income Vermonters
state’s housing stock  units served 0.5% each year, fuel bills over the by expanding the
by 2017 (more than leading to a total lifetimes of the number of units
60,000 housing reduction of 6% improvements and weatherized, or the
units) and 25% of annually by 2017 measures installed scope of services
the state’s housing and 10% annually by  between 2008 and provided, or both, as
stock by 2020 2025 2017 revenue becomes
(approximately available in the
80,000 housing home
units) weatherization

\ assistance trust fundJ
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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).! It is
important that these goals be kept in mind while reading and using this document. The goals and strategies in
this plan will provide a path to achieving regional and state energy goals.

B. PURPOSE OF THE PLAN

The NRPC has identified regional goals and strategies for energy conservation and renewable energy
generation that will support the attainment of Vermont’s energy goals. The NRPC has also identified specific
implementable strategies appropriate to the region to accomplish these goals.

The NRPC collaborated with 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 a statewide model as well as regional models for

the regional planning commissions (RPCs) participating in the pilot project. The models provide one possible
scenario of accomplishing the state’s goal of meeting 90% of total energy demand through renewable energy
resources by 2050 and analyze the potential energy demand within the region. They also look at regional
energy generation needs. Specific information about the models and their results can be found in Section IV.

The modeling work completed by VEIC provided a framework for two other tasks completed by the NRPC:

e Creation of specific strategies to help the region achieve state energy goals
e Creation of regional maps prioritizing locations for the development of future renewable generation
facilities in the region

Regional strategies are outlined in Section V. The regional energy maps as well as information regarding the
process by which the maps were developed are located in Section V, Appendix B, and Appendix C.

While reading this document, it is also important to keep in mind what the Regional Energy Plan will not

do. Much like the Vermont Comprehensive Energy Plan, the Regional Energy Plan does not intend to

directly address every specific energy-related issue within the region, and it does not discuss or provide
recommendations regarding specific renewable energy generation projects that have been proposed in the
region. Although it provides a prospective vision of the mix of renewables that may be developed in the
region to attain state goals, the Regional Energy Plan does not specify the mix of renewable energy generation
facilities that will actually be built or contracted by utilities serving the Northwest region. In addition, the

plan does not provide direct information about the costs of implementing the plan or the costs of failing to
implement the plan.

The energy landscape in Vermont has rapidly changed over the past 10 years. This has been driven by climate
change, policy changes, materials cost reductions, and quickly evolving technologies. The NRPC anticipates
that methods of generating, distributing, and conserving energy will continue to evolve over the next 30 to 40
years. This plan should be revisited and revised—perhaps more frequently than other regional plans adopted
by the NRPC—to account for changes in federal and state policy as well as regulatory framework, and for
changes in environmental conditions due to climate change.

The NRPC will work to incorporate the strategies identified in this plan into the Northwest Regional Plan during
2017.

C. KEY ISSUES

While it is important to understand the energy goals established by the legislature, it is more important to
understand the reasons why the goals were established. The “why” behind this plan can be explained by
looking at three different motivations that are important both regionally and statewide: energy security,

environmental protection, and economic needs and opportunities.

!Act 56: Vermont Renewable Energy Standard (http://legislature.vermont.gov/bill/status/2016/h.40)
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ENERGY SECURITY

Vermont and the Northwest region are reliant upon other states and countries for a large portion of their
energy needs. To address this issue, a state statute (10 V.S.A. 580(a)) has set a goal that by 2025, 25% of the
energy consumed within the state will also be produced in the state by renewable generation.

Transportation energy is a clear example of the threats to both state and regional energy security. Vermont
imports all of the gasoline and diesel fuels that are required to operate passenger and heavy vehicles in the
state. And while there are varying opinions about “peak oil,” there is no debate that fossil fuels are a finite
resource. The continuing reliance on a finite resource combined with the volatility of the fossil fuel market will
result in higher transportation costs with potentially far-reaching implications.

Transportation energy isn’t the only example of a threat to energy security. The source of electrical energy

is also a concern. 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 generation, the prospective 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 are seeking electricity from renewable sources. With increased competition, costs typically
increase. Maintaining or decreasing reliance on electricity from sources located outside Vermont will certainly
make both the state and the region more energy secure, especially in a future where electricity demand is
anticipated to almost double by 2050 (see Section 1V).

It is possible to have a state and a region that are less reliant on others for their energy needs. By utilizing the
resources that exist inside both the state and the region, long-term security concerns about energy supply and
energy costs can be alleviated.

ENVIRONMENTAL PROTECTION

Human energy needs over the past few centuries have had confirmed negative impacts upon environmental
quality worldwide—primarily due to fossil fuel use. And while these effects have often seemed intangible in
the past, Vermonters are becoming well acquainted with the influence of climate change.

The changing composition of the state and region’s forest may have a real impact on the future of the sugaring
industry. This is an issue of immense importance in the Northwest region, the highest-producing maple

(
FIGURE 2.2 UNDERSTANDING THE GRID

The major components in the US electrical generation and distribution grid are enumerated and
described in the diagram below (continued on the following page)
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Generation Facilities increases the voltage of at very high voltages transformers to decrease the

voltage from transmission
lines and transfer that

~__ electricity to lower capacity

distribution lines.

(XD

turn energy fuel (coal, the electricity and sends  to destinations where
wind, hydro, nuclear, that electricity to the grid.  the electricity will be

etc.) into electricity. used, often crossing _—

% great distances and |

(X
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o

(XX

suffering significant
losses.

X
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syrup region in the state. Pollution from coal-burning power plants in the Midwest continues to cause acid
rain, which also threatens forests. In addition, higher temperatures threaten the future of the ski industry in
Vermont as well as the industries that support skiing and tourism. More frequent and substantial precipitation
threatens public infrastructure—bridges, culverts, etc.—and financially burdens local governments’ ability to
pay for repair or replacement. Climate change alone has provided more than an adequate basis for seeking
alternative, renewable fuel sources and striving to achieve the 90 x 50 goal.

ECONOMIC NEEDS AND OPPORTUNITIES

Energy costs have historically increased in both the state and the region. As fossil fuels have become more
difficult to obtain, the costs to extract and bring fuels to market have also risen. These additional costs have
been passed on to the consumer. In the long term, this trend could potentially have devastating consequences
on Vermont and the region. In April 2017, NRPC estimated that regional residents spend approximately $60
million a year on gasoline for transportation (not including local businesses’ expenses). While some of this
money may be retained by local distributors, much of the money spent on gasoline leaves the state, the region,
and sometimes the country. A similar scenario exists for other fossil fuel-dependent activities. The ability to
retain even a fraction of the money spent each year on fossil fuel-related expenses in the region would mean a
tremendous financial gain for regional residents and businesses.

Prices of other energy sources have also historically risen, including electricity. However, programs like net
metering have provided Vermonters with the ability to produce their own electricity and “zero-out” their own
costs, eventually delivering cost savings to those individuals.

It should also be noted that the industries that support small-scale solar and other “clean energy”
technologies—installers, distribution, sales, etc.—have created jobs in the state. There are now 2,519 “clean
energy”—related business establishments employing 16,231 in-state workers, according to the Public Service
Department’s Vermont Clean Energy — 2015 Industry Report.

The NRPC understands that achieving the goals established by the state legislature and the Comprehensive
Energy Plan will require significant change in the Northwest region. These changes will affect local
governments, institutions, and individuals. Some of the changes may have economic costs, especially in the
short term. The NRPC aspires to have the economic impacts from energy-related decisions in the region—
both pro and con—spread as equally as possible across the region. The commission also hopes to ensure the
continued viability of the public utilities serving the region, including municipal utilities. This plan broadly
addresses the potential economic impacts of energy transformation on the region over the next 35 years, but
it does not delve into the specific accounting costs of enacting this plan (or the costs of inaction). This plan
remains focused on accomplishing goals that will positively affect the long-term environmental and economic
sustainability of the Northwest region.

DISTRIBUTION DISTRIBUTED GENERATION TRANSFORMERS ELECTRICITY )
Distribution i Small-scale electricity generation Small, often pole-mounted The process that began at a
istribution lines carry facilities, such as solar panels and distribution transformers step power plant, possibly a great
electricity at medium and low wind turbines, produce electricity, down voltage once more, so distance away, is completed
voltages to destinations where ., ot that electricity to Alternating that it is usable by customers. when customers plug in
the electricity will be used, often "¢\ ront and send that electricity electrical appliances in outlets
crossing great distances and back into the distribution grid. 0 in homes and businesses to
suffering significant IgS}Stfs‘.‘ utilize electricity supplied by
the grid.
0O/ "\9
J
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lll. REGIONAL ENERGY SUPPLY AND CONSUMPTION

To adequately understand what strategies the region
needs to implement to achieve state energy goals, it is
important to understand more about the region’s current
energy supply and energy consumption. Using federal,
state, and regional data, the NRPC has estimated regional
energy consumption for space heating, transportation,
and electric uses. The regional energy supply for heating
and transportation has also been estimated. Regional
information regarding electricity supply has been compiled
using data available from public utilities servicing the
Northwest region.

Where possible, space heating, transportation, and electric
uses have been broken down into subsectors (residential,
commercial, industrial, institutional) to provide a more
refined understanding of the data. All energy data in this
section is expressed in British thermal units (BTUs) (Figure
3.1). The data in this section provides some context for
the changes that will need to occur in the future to achieve
state and regional energy goals.

A. SPACE HEATING

RESIDENTIAL HEATING SOURCES AND COSTS
Estimates for residential space heating fuel use by
household are available from the American Community
Survey (ACS). The primary heating sources in the region
are fuel oil (including kerosene), electricity, liquid propane
(LP), utility gas (such as natural gas), and wood. Utility

gas is available in the region, but only in western Franklin
County and in the vicinity of Enosburg Falls (see Appendix
C for map of service area). Wood includes both cord wood
and wood pellets. Fuel oil is the most common residential
heating source in the region (43%), followed by utility gas
(20%) and wood (19%).

The use of electrical heat pumps and geothermal heating
system s in the state and region has been increasing in
recent years, but overall use remains low.

Based on the NRPC'’s estimates, the region currently uses
approximately 2.243 trillion BTUs to heat residential
units each year. Work completed by the Vermont Energy
Investment Corporation (VEIC) for this project, which

is discussed in Section IV, does not provide a direct
comparison to this calculation, but instead estimates the
number of BTUs required to heat single-family homes in
the region. To provide some context, the NRPC compared

Regional Energy Supply and Consumption | Page 14

FIGURE 3.1 BRITISH THERMAL UNITS (BTUs)

British thermal units (BTUs) are the standard

of measurement used in this plan. Using BTUs
allows for comparisons between different types
of energy inputs (e.g., electricity vs. cord wood).
Here are some example conversions:

IN
_J

FIGURE 3.2 AMERICAN

COMMUNITY SURVEY (ACS)

Much of the information used in this section is
derived from the American Community Survey
(ACS), which is conducted by the U.S. Census
Bureau. This is because the U.S. Census no
longer collects a considerable amount of data
that it previously compiled.

The main difference between the ACS and the
U.S. Census is that the ACS is based on surveys
of random households within a community
during a five-year period (e.g., 2009-2013).

It is not a “count” like the census. The ACS is
collected via mail.

According to the U.S. Census Bureau,
approximately 295,000 surveys are mailed per
month to randomly selected addresses in the

visits by U.S. Census workers are made to
households that do not respond to the mailed
survey.

population, and since the ACS is a survey and
not a census, regional data from the ACS has

a margin of error. This should be kept in mind
while reading this report. Regardless, the ACS
is the best available source for a variety of data
points used in this plan.

WWWw.census.gov/acs/wwwy/.

\_

Common Measurement BTU

1 gallon of gasoline 120,404

1 gallon of diesel fuel 137,571

1 gallon of heating oil 137,571

1 gallon of liquid propane 84,738

1 cord of wood 20,000,000
\G kWh of electricity 3,412J
(

United States. Follow-up phone calls or personal

Since the Northwest region has a relatively small

More information about the ACS can be found at
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this estimate to baseline estimates used by VEIC in the LEAP model. VEIC estimated that approximately 1.828
trillion BTUs are needed to space heat single-family homes in the region each year (this number excludes all
other residential units like duplexes and multi-family units in the region).

Figure 3.3 shows estimated residential heating costs.? Regional households spend the highest amount on
fuel oil. Although only 14% of households use LP gas, the fuel source accounts for 26% of regional residential
heating costs.

Wood is estimated to account for 13% of regional residential heating costs, yet this may be a high estimate
because many residents in the region use cord wood harvested on their property and may not actually pay for
wood. Cost information may vary considerably year to year based on global and regional fuel market prices.

There are approximately 21,650 households in the region. Roughly 75% of regional households are owner-
occupied households, and 25% are renter-occupied households. According to the ACS, renter-occupied
households are more likely to be heated using utility gas than owner-occupied households (32% versus

17%). This many not be directly related to being renter-occupied, but could instead be due to the fact that
households with access to utility gas use it because it is more affordable and many renter-occupied units are
in areas with access to utility gas. LP gas and fuel oil heating use is comparable for each type of household, yet
22% of owner-occupied households are heated using wood versus only 7% of renter-occupied households.

It is important to note that renter-occupied households often have little to no control over the heating source
used in their housing unit because renters cannot lawfully change their heating source. In addition, landlords
often have little incentive to upgrade to more efficient heating sources when the tenant is paying for heat.

(4 )
’ FIGURE 3.3 HOME HEATING ESTIMATES

Heating fuel use by household in the Northwest region, showing current prominence of fossil fuels that
exist throughout the region.

Data from 2009-2013 U.S. Census Bureau American Community Survey estimates

Fuel Type: Average Use ——ALL HOUSEHOLDS
Estimated percent of all
households using each type
of heating fuel in the region

Space Heating holds | ") (All HHs) | (All HHs)

s 4410 175237 Gallns

Q Fuel Oil/Kerosene 9,328 6,481,465 Gallons

6 Coal/Solar Energy/

379 84 |bs.

Other or No Fuel

\_ J

2Unit costs were calculated as follows: Estimated fuel costs generally come from the U.S. Energy Information Administration and
are Vermont specific where possible. Electricity costs were based on Green Mountain Power (GMP) rates. Wood costs are based on
prices provided by various dealers.

Regional Energy Supply and Consumption | Page 15



Northwest Regional Energy Plan 2017

Several state programs provide assistance to individuals (. "\
who have difficulty affording heating fuel for their homes. ’ FIGURE 3.4 VERMONT FUEL PROGRAMS
The Vermont Agency of Human Services operates the Fuel

Assistance program and the Crisis Fuel Assistance program.

The Fuel Assistance program is available to households with Vermont H\:)ir:;ﬁgltd
a gross household income that is equal to or less than 185% HL?S‘;:e'::zlgls Using Crisis
of the federal poverty level (based on household size) to Assigance Fuel
help pay for heating fuel. The Crisis Fuel Assistance program ASSiStance
is available to households that have an income up to 200% 2010-2011

of the federal poverty level and can provide proof that the 2011-2012

household is experiencing a crisis (either the household is out | ETEETTE
of fuel or very close to running out).

2013-2014

County-level data for each program is not available for the 2014-2015
state fuel assistance programs. However, statewide data is Source: VT Agency of Human Services
available for each program. Figure 3.4 shows the total number -
of households in Vermont that have used the state fuel programs over the past five years. Approximately
10% of total households statewide used the Fuel Assistance program in 2014-2015 (if estimated regionally,
this would equal about 2,164 households). This percentage has held relatively steady over the past five years
and illustrates the continuing stress that households face when paying to heat their homes. About 2.6% of
households used the Crisis Fuel Assistance program during the same time period, a reduction of more than
50% from 2010-2011. Some of this drop may be related to the drop in home heating oil prices over this time
period and cutbacks in state funding of these programs.

J

COMMERCIAL, INDUSTRIAL, AND INSTITUTIONAL HEATING SOURCES AND COSTS

Estimating space heating sources and costs for non-residential structures is more difficult than for residential
structures given the lack of available information about structure square footage. There isn’t enough existing
data to provide an accurate estimate regarding heating sources and costs for non-residential uses in the state
and the region.

However, a rough estimate of total energy use can be calculated. This is done by calculating the percentage of
commercial and industrial establishments in the region versus the state and then multiplying this percentage
by the amount of BTUs used by commercial and industrial sectors statewide (which is available from the

U.S. Energy Information Agency [EIA]). The region accounts for about 5.7% of all commercial and industrial
establishments in the state, which can be estimated to account for approximately 2.4 trillion BTUs. This is
approximately the same as the NRPC’s estimate for residential heating energy use (2.388 trillion BTUs) and
highlights the equal importance of ensuring the efficiency of space heating for all types of structures to achieve
the 90 x 50 goal.

There are approximately 6,000 commercial and industrial natural gas customers in Franklin County and
Chittenden County according to the 2015 per Vermont Gas Systems annual report. Despite the lack of precise
information about the number of commercial, industrial, and institutional organizations that use natural gas
in Franklin County alone, it should be noted that the transmission system is located between Highgate and
Georgia and between Swanton and Enosburg Falls (see Appendix C). Industrial parks in these communities are
serviced by natural gas.

Some institutions in the region, such as schools, utilize biomass heating systems (usually wood pellet systems).
The Biomass Energy Resource Center (BERC) database contains records that indicate five schools in the region
use biomass systems. According to the state wood utilization forester, Paul Frederick, some of the schools

that utilize wood pellet systems currently have difficulty obtaining a supplier from within the region and the
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state. Some schools are supplied by companies located as far away as Maine. BERC records also indicate that
several multi-family apartments and government buildings (Vermont State Police barracks and Northwest State
Correctional Facility) use biomass heating systems, but data from the organization is not comprehensive.

According to the Vermont Wood Fuel Supply Study: 2010 Update completed by BERC, Franklin County has
approximately 39,369 green tons (gt) of net available low-grade (NALG) wood growth, a measure of wood that
would be appropriate for use as biomass fuel above and beyond current levels of harvesting. Grand Isle County
has approximately 750 gt of NALG wood growth. This leaves these two counties in the Northwest region in the
bottom four counties statewide in terms of NALG wood growth. This may limit the region’s ability to use locally
sourced biomass for heat and electricity production.

COST OF FOSSIL FUEL SPACE HEATING

When analyzing current space heating fuels, it is important to note the current price of fossil fuels, including
fuel oil, liquefied petroleum (LP gas, propane) and utility gas (natural gas). Prices for these products are
currently low when compared to historical prices, especially when compared to prices in the mid-2000s. Figure
3.5 shows the wholesale prices of each type of fuel as reported by the U.S. EIA. The drop in fossil fuel prices
has likely influenced how regional residents currently heat their homes.

(a )
FIGURE 3.5 FOSSIL FUEL PRICES OVER TIME
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WEATHERIZATION e
Weatherization of existing structures is an increasingly ’ FIGURE 3.6
important part of the conversation about space heating REGIONAL WEATHERIZATION GOALS

and thermal efficiency. A state statute includes a goal
of improving the energy fitness of at least 20% of

the state’s housing stock by 2017 (more than 60,000
housing units) and 25% of the state’s housing stock by ; :
2020 (approximately 80,000 housing units (24 V.S.A. Re-"l'Jd?t"“a'
578(a)). Regionally, this will require weatherization i
of approximately 4,300 residential units by 2017 and

259

}&?5,400

Residential
Units

5,400 residential units by 2020. By analyzing data from 20% of Regional 25% of Regional
public organizations such as Efficiency Vermont (EVT) Housing Stock Housing Stock
by 2017 by 2020

and Vermont Gas, we can see that the region is making
progress toward these goals.
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Weatherization of existing structures in the region may be completed by various parties: individual
homeowners, businesspersons, or institutions. Several public and private organizations in the region can help
residential, commercial, and industrial customers weatherize their structures.

Data from public organizations regarding their weatherization efforts in the region is available. The Champlain
Valley Office of Economic Opportunity (CVOEQ), Efficiency Vermont, and Vermont Gas are three prominent
organizations operating within the region that provide weatherization-related services to individuals and
business. Many private businesses also specialize in helping individuals and businesses weatherize. The NRPC
has chosen to highlight these three organizations because they are public utilities and/or provide services that
are publicly funded.

Weatherization Challenges

The age of structures in the region is a major challenge to weatherization efforts. About a quarter of the
regional housing stock predates World War Il according to the ACS (27.5%), and many commercial structures,
especially in the Northwest region’s village centers, are equally historical. Many of these structures have not
been updated to include modern materials that increase the thermal efficiency of structures and decrease
fuel costs. Some of the same structures, and even structures constructed through the 1970s, contain building
materials like asbestos and vermiculite that make weatherization difficult and expensive for property owners.

The variety of entities completing weatherization work in the region complicates the process of collecting
accurate information regarding weatherization. The passage of Act 89 in 2013 by the state legislature aimed

to help address this issue. The act requires that building owners meet the state residential and commercial
energy standards, which have existed since 1998, when completing most renovations and construction
projects. Compliance requires that structure owners complete a residential or commercial building energy
certificate after finishing the project to certify that the project meets state standards. Owners are also required
to record the certificate in the local town clerk’s office. However, the lack of widespread information about the
requirements, uncertainty about when certificates are required, and a lack of enforcement make it unclear
how many Vermonters and regional residents are meeting these standards. Stricter enforcement and increased
education about state energy standards are needed to ensure that Vermont and the region can meet the 90 x
50 goal.

As mentioned before, rental housing poses unique energy-related challenges especially with regard to space
heating and weatherization efforts. Tenants are legally unable to make weatherization improvements to

their housing units (even if they are financially able to do so). Landlords do not have a financial incentive

to weatherize their structures if tenants are required to pay for heating. In addition, most weatherization
programs are aimed at homeowners, not landlords. These challenges have the potential to stifle
weatherization of the state and regional rental housing stock, which negatively impacts the finances of renters
and makes achieving the 90 x 50 goal more difficult. The NRPC, State of Vermont, and public utilities serving
the region must look to identify strategies to overcome these challenges with the cooperation of regional partners.

According to the Vermont Comprehensive Energy Plan, energy-efficiency programs, such as the Champlain
Valley Office of Economic Opportunity, Vermont Gas, and Efficiency Vermont in the Northwest region, have
“facilitated the installation of efficiency improvements in just under 18,300 Vermont housing units” since
2008. Although this progress is admirable, the current rate of weatherization efforts is insufficient to meet the
legislature’s goal of 80,000 weatherized homes by 2020. Additional efforts will need to be made across the
state and the region to hasten weatherization and ensure that the 2020 state weatherization goal and, more
prominently, the 90 x 50 goal are met.

Champlain Valley Office of Economic Opportunity
The Champlain Valley Office of Economic Opportunity (CVOEQ) is the state-appointed community action
agency serving the Northwest region. The organization administers a variety of programs focused on



combating poverty and enabling individuals to reach self-sufficiency. One program operated by CVOEO is

the low-income weatherization program in the region. This program is available to homeowners and renters
that have a median income that is less than 80% of the state median income (about $43,500). According to
CVOEQ, the organization typically serves those that are at the lowest end of the economic spectrum. Many of
the program’s grantees are also eligible for other state programs focused on making heating more affordable,
including the Fuel Assistance program.

CVOEO partners with Efficiency Vermont to have an “efficiency coach” work with homeowners in the program
to complete minor work within their housing unit to increase efficiency. The housing unit is then audited and
a scope of work created based on audit findings. Weatherization is then completed by CVOEO and inspected
by the organization’s quality control team. CVOEO receives reimbursement for the work from the State of
Vermont after each project has been completed.

The low-income weatherization program currently accounts for retrofits in approximately 1,500 units in
CVOEQ'’s territory each year (Addison, Chittenden, Franklin, and Grand Isle Counties). Through the program,
approximately 769 retrofits were completed in the Northwest region between March 2010 and February 2015.
Retrofits include both major projects, such as reinsulating walls and attics or replacing furnaces, and minor
projects, such as upgrading lighting. According to CVOEO, an average retrofit costs approximately $8,500.

However, CVOEQ’s efforts may be reduced moving forward. The low-income weatherization program lost
approximately 30% of its funding in 2015 with the expiration of funding available through the American
Recovery and Reinvestment Act (ARRA).

Vermont Gas

Vermont Gas is the natural gas utility serving the region. The organization offers several weatherization
programs to its customers. Specific programs for residential customers, both renters and homeowners,
include the Retrofit Program and the New Construction Program. Each program allows the customer to install
significant building improvements to increase thermal efficiency. The Retrofit Program includes a free energy
audit and low-interest financing options. Vermont Gas also provides comparable programs to its commercial
customers. The most popular program for both residential and commercial customers provides rebates or
other financial incentives to install high-efficiency equipment such as furnaces and water heaters. Figure 3.7
shows the number of customers in the region that have benefited from each program.

Efficiency Vermont

Efficiency Vermont is the statewide Energy Efficiency Utility (EEU) appointed by the Public Service Board. It
manages a broad array of programs that are focused on conservation efforts through providing education,
services, and incentives to Vermont homeowners and businesses. This includes providing financing and
technical support to homeowners and businesses seeking to complete energy-saving improvements and
administering rebate programs for a variety of appliances and equipment.

Efficiency Vermont reports that it managed contractors that completed 276 residential energy audits in the
region between January 2011 and December 2015 through its Home Performance program. This resulted in
129 completed weatherization projects in the region during the same time period, with a high of 31 projects
completed in the region during 2014. Efficiency Vermont also operates a comparable Business Energy
Assessments program. Data from this program is not readily available.

CVOEO and Efficiency Vermont have recognized that occasionally their efforts may duplicate, especially with
regard to weatherizing multi-family housing because property owners may be eligible for programs through
each organization. There may also be some overlap with Vermont Gas programs. However, this circumstance
is the exception, not the rule. The above cited data from Efficiency Vermont excludes projects completed that
overlap Vermont Gas or CVOEO programs.
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(
’ FIGURE 3.7 VERMONT GAS WEATHERIZATION PROGRAMS
2016

‘ 2007 ‘ 2008 ‘ 2009 ‘ 2010 ‘ 2011 ‘ 2012 ‘ 2013 ‘ 2014 ‘ 2015 | todate | Total

Residential Programs

Residential Home
Performance/EVT

Residential Equipment
Replacement

Residential Retrofit

Residential Low Income

Residential New
Construction

Commercial Programs

Commercial Equipment
Replacement

Commercial New
Construction

Commercial Retrofit

Total

Source: Vermont Gas. The Vermont Gas service area includes the following municipalities in Franklin County:
k Georgia, Highgate, Sheldon, St Albans, Swanton, Enosburgh.

B. TRANSPORTATION - ~

Transportation contributesa ’ FIGURE 3.8 NORTHWEST REGION WORKERS
considerable amount to the region’s

total energy use. This is due to several
factors: reliance upon the automobile

46 Worker

1.3%
for transportation, land use patterns, 63 Workers -
and fuel costs. (<1.0%) —0
Western
AUTOMOSBILE RELIANCE b Franklin b
Data regarding vehicle use and vehicle 440 Workers Sl o 1'4%(3?1\{2%(%
miles traveled is available from both (12.9%) D

state and federal sources, and it
provides a clear picture of auto reliance
in the state and the region:

6,279 Workers
(39.6%)

430 Workers
(12.6%) %

—o
e

e Passenger vehicles in the region:

Grand Isle Count

42,471 (2011-2015 ACS) 2 =8
e Realized MPG in VT (Vermont oo, s Y
Agency of Transportation s i/%»e 5' y
[VTrans]): 18.6 MPG £
e Approximate passenger fuel use N N
. . . Chittenden
in the region per year: 3.1 trillion County

BTUs or 25.9 million gallons 9
e Vermont per-capita vehicle miles
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traveled (VMT) in 2014: 11,356 miles—tenth e

~
highest in the country (VTrans) ’ FIGURE 3.9 REGIONAL COMMUTING PATTERNS
¢ Mean commute time in the region: 25 minutes

in Franklin County and 34 minutes in Grand e Almost 50% of workers who reside in western
Isle County (2011-2015 ACS) Franklin County commute to Chittenden County

e Commuters driving alone: 78% (2011-2015 for work. About 46% of workers commute within
ACS) western Franklin County.

e Commuters using public transportation: 0.5% e More than 75% of eastern Franklin County
(2011-2015 ACS) residents commute to western Franklin County and

Chittenden County for work.
This much is clear: Vermonters drive a great

. ; e Approximately 75% of Grand Isle County workers
deal, and they often drive alone. But there is one

commute to jobs outside the county, including

promising trend: Per-capita VMT have actually a total of 54% of all workers who commute to
decreased in Vermont from a high of 11,402 miles Chittenden County.
per capita in 2011. Source: US Census — Longitudinal Employer-Household

k Dynamics On The Map tool (2014) J

LAND USE PATTERNS

The transportation choices made by regional residents are influenced significantly by regional land use
patterns. Land use in the region has historically been characterized as compact development (downtowns

and villages) surrounded by working landscape (agriculture and forestry). This model of development is

still supported by the Northwest Regional Plan because it promotes concentrated economic development,
walkability, and viability of public transportation, and it limits threats to the region’s working landscape. It also
decreases transportation costs.

With the development of the Interstate Highway System, land use patterns in the region began to change.
Access to less expensive rural land and cheap fuel as well as the region’s proximity to Chittenden County,
the economic center of Vermont, have altered the way the region has developed over the past 60 years. The
result is the loss of working landscape in the region (notably
agricultural lands), increased commute times, and increased )
VMT. The highway system has also contributed negatively to
environmental quality and greenhouse gas emissions and has led
to changed commuting patterns (Figure 3.9).

' FIGURE 3.10 ESTIMATED

REGIONAL FUEL COSTS

Regional

Estimates

FUEL USE AND COSTS . :
) Total # of vehicles in

Current land use and commuting patterns have led to region (ACS) 42,471.00
heightened transportation costs for individuals and a

. . . . . . Average gallons used
comprehensive reliance on increasingly expensive fossil fuels. per vehicle per year 18.6
Transportation fuel use and costs for individuals in the region (VTrans)
can be estimated using data from the ACS and VTrans. Using the | ERFENEENTEFRETRINE.
average fuel cost in April 2017, individuals in the region spend year in region 25,930,143.87
approximately $67 million per year in transportation fuel costs Average cost per gallon
(Figure 3.10). This figure is even higher when vehicles owned of gas 5231
by regional businesses are considered. In addition, much of this Total Fuel Costs $59,898,632.34

v

money leaves the local economy.

Hybrid and electric vehicles can decrease residents’ reliance on fossil fuels. Regionally, hybrid vehicles are
becoming more common. As of January 2016, there were 41 electric vehicles registered in the region. This
trend is encouraging, but the region still lags behind other parts of the state in converting to alternatively
fueled vehicles. This may be due to a variety of reasons, such as electric vehicle cost, electric vehicle range, and
the lack of public charging stations. There are currently a few public charging stations in the region, but they
are concentrated in three municipalities: St. Albans City, St. Albans Town and Swanton.
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PUBLIC TRANSIT

. : (4 )
0,
As prewously note.cl, fewer than.lé of r_eglona-l ’ FIGURE 3.11 GMT SHUTTLE ROUTES
residents use public transportation during their
commute to work. However, public transit will be a \
\lein \ Berkshire Richﬂ

key component to reducing transportation costs and
meeting state and regional energy goals.
— ~ q’7

Highgate

Green Mountain Transit (GMT) provides public
transportation to the Northwest region and
operates four routes in the region: the Alburgh—
Georgia Shuttle, the St. Albans—Richford Shuttle, the
St. Albans Downtown Shuttle, and the St. Albans
LINK which provides access to Burlington (Figure
3.11). The former two routes terminate in two

of the region’s industrial parks. However, most of
Grand Isle County and eastern Franklin County is
without public transportation services. GMT also
provides special transportation services to the
elderly and disabled in the region. In addition,

GMT serves as the fiscal agent for its partner agency, Champlain Islanders Developing Essential Resources
(C.I.D.E.R.), which provides transportation to elderly and disabled residents of Grand Isle County. All buses in
the region currently run on gasoline.

GMTA Shuttle Routes

e St. Albans Downtown Shuttle Route
- ¢ St. Albans City X
&y’ # toBurlington e Alburgh-Georgia Shuttle Route

! St. Albans - Richford Shuttle Route

Q)urce: NRPC = = = St Albans LINK J

There are seven park and ride lots in the region, which are all concentrated in western Franklin County.
Southern Grand Isle County and eastern Franklin County do not have park and ride lots and are considered
underserved. A park and ride lot location has been identified in South Hero, and NRPC is currently working
with VTrans to determine potential locations for additional park and ride lots in the county.

Amtrak serves St. Albans City via the Vermonter Line. According to Amtrak, in 2014 there were approximately
4,400 arrivals and departures at the St. Albans stop. There is no commuter rail service in the region.

The financial costs and environmental impact of moving goods in the region

are substantial. Currently, trucks move approximately 83% of goods by FIGURE 3.12 MEGAWATT TO
weight and 88% of goods by value statewide, according to the 2015 Vermont GIGAWATT CONVERSION

Freight Plan. St. Albans is home to a private railyard owned by New England
Central Railroad. Information about freight capacity and current traffic
through the railyard is private and unavailable.

1 MW =.001 GW
1 MWh =.001 GWh

C. ELECTRICITY

ELECTRICITY USE (4 )
The 2016 Vermont Comprehensive Energy ’ FIGURE 3.13 REGIONAL ELECTRICITY USE IN REGION - 2013

Plan states that approximately 5.5 GWh of
electricity are used statewide each year. Regional Regional Electricity
in Trillions BTUs

This use has remained fairly consistent Sector Electricity Use

since 2009 and is down from peak Residential (kWh) 194,619,255 ‘
electricity use of approximately 5.9 GWh

. Commercial and
in 2005. Industrial (kwh)

Electricity use data available from the Total (kWh) 482,751,002
U.S. Energy Information Administration % Source: Efficiency Vermont
does not provide details on a regional
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level. The LEAP model estimates 2010 regional electricity demand to be 1.832 trillion BTUs per year. This is
equivalent to 536.9 MWh per year, which totals approximately 9.6% of the state’s electricity use. The LEAP
model estimate is relatively close to data available from Efficiency Vermont in 2013. EVT shows regional
electricity use accounting for approximately 1.647 trillion BTUs.

As discussed in the next section, electricity use must continue to grow through 2050 in order to meet the 90 x
50 goal.

REGIONAL ELECTRICITY GENERATION

As of January 2017, the Northwest region had the capacity to generate 58.4 MW of electricity through hydro,
wind, solar, and biomass technologies, and it had 98.4 MW of total generation capacity from all sources,
according to data available from the Community Energy Dashboard.? The 58.4 MW of renewable generation in
the region is a “raw” number that does not take “capacity factors, renewable energy credits sold, or ownership
of the systems” into consideration. The NRPC has estimated renewable generation in the region to be about
182,190.79 MWh per year when factoring capacity factors for solar, wind, and hydro.

The region has four dams with a total generation capacity of approximately 41.4 MW of electricity. Three of
the dams are located on the lower portions of the Missisquoi River. A privately owned dam in Sheldon Springs
has a generation capacity of approximately 26 MW of electricity. It is the largest dam both on the Missisquoi
and in the region. The two other dams on the Missisquoi are located in Highgate and Enosburgh, and they are
owned by public electric utilities in Swanton Village and Enosburg Falls, respectively. The dam at Enosburg Falls
will undergo extensive repairs within the next five years to remain operating at its current capacity. The fourth
dam in the region is located on the Lamoille River in Fairfax and is owned by Green Mountain Power.

Georgia Mountain Community Wind is the only existing, large-scale wind project in the region. Two of the
project’s four turbines are located in Franklin County (Georgia), and the other two turbines are located in
neighboring Chittenden County. The project generates approximately 10 MW in total (5 MW is estimated to be
generated within the region). As of January 2017, the Community Energy Dashboard indicated that there were
25 other small-scale wind facilities in the region that have received a Certificate of Public Good from the Public
Service Board. Total wind-generation capacity in the region, including half of Georgia Mountain Community
Wind, equals 5.26 MW.

Another large-scale wind project, Swanton Wind, has currently entered the regulatory process with the filing of
an application with the Public Service Board in August 2016. As proposed, the project would generate 20 MW
of electricity.

In January 2017, the Community Energy Dashboard reported that it had approved 9.5 MW of solar generation
in the region. This includes several facilities that were “large” when they were permitted: a 2.2 MW project

in Sheldon Springs and three 500 kW projects, including one located at the correctional facility in St. Albans
Town. In addition, several larger solar facilities, ranging in size from 5 MW to 20 MW, are currently proposed in
the region.

Biomass electric generation is also occurring in the region. According to the Community Energy Dashboard,
approximately 2.3 MW of electricity was generated from biomass sources in the region as of January 2017. All
of this electric generation took place in Franklin County through the use of anaerobic digestion on dairy farms
(some woody biomass in the region is used for heating systems, not electric generation).

Green Mountain Power has applied for an anaerobic digester in cooperation with three dairy farms in St.
Albans Town. The digester would use manure and food scrap from solid waste districts in the northwest part of
the state. The potential capacity of the facility is approximately 800 kW.

3http://www.vtenergydashboard.org/
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There is one non-renewable energy
generator in the region: Project
10. This facility, which is located in

(
’ FIGURE 3.14 REGIONAL GENERATION CAPACITY

Swanton, is owned by the Vermont CURRENT
Public Power Supply Authority Generation | Generation GENERATION
Capacity Capacity CAPACITY

(VPPSA) and runs on fuel oil and/or

(in MW)

Currenty

biodiesel. The facility is a “peaking”

Type of
plant that operates only during peak

Generation

January
2017

Proposed
(in MW)

electric loads, which, according to the T 0

project’s Certificate of Public Good, —

equals approximately 600 hours per il >3 20

year. The facility can be converted to Solar 9.5 54.411

use natural gas as a fuel and is located Biomass 2.3 0.8

near a natural gas line. Fuel Oil/Biodiesel 40 0 WIND
- 5.3 MW

The amount of currently proposed Other 0 0 74

75.211

Current Fuel Oil/Biodiesel Generation is only
a peaking plant. It is only permitted for use a
maximum of 600 hours per year.

generation in the region equals
75.211 MW (excluding withdrawn 1.
applications), and this total would
increase regional generation by 75%
(Figure 3.14). All of the proposed 2.
projects use renewable energy
sources. And although not all of
the currently proposed projects will kk Public Service Department, and NRPC Y,
necessarily be built, the amount of
generation development has substantially increased since the early 2010s. In addition, this increase is not
expected to subside in the near term given the extension of federal tax credits for solar facilities until 2021
and the renewable generation standards set for public utilities in the state Renewable Energy Standard. A full
summary of regional renewable generation facilities is located in Appendix E.

SOLAR
9.5 MW

Some proposed generation may have been
constructed.

Source: Community Energy Dashboard,

BIOMASS
2.3 MW

PUBLIC UTILITY ENERGY SOURCES AND IMPORTED ELECTRICITY

Four public utility companies in the Northwest region supply electricity (see Appendix C). Two of these utilities
are operated by municipalities: Swanton Village and Enosburg Falls. Both of these utilities are part of VPPSA, an
organization that represents 12 municipal electric utilities in Vermont. The other electric utilities servicing the
region are Green Mountain Power and Vermont Electric Cooperative (VEC).

Green Mountain Power

Green Mountain Power generally services the southern and western parts of Franklin County. Figure 3.15
shows sources of electricity distributed by GMP in 2015 (before the sale of renewable energy credits (RECs)).
The electricity comes from primarily outside the region with the exception of distributed solar generation
and the GMP-owned dam at Fairfax Falls. GMP owns several generation facilities. It also enters into power
purchasing agreements with individual power suppliers and purchases power on the open market (“System”
power) (Figure 3.15).

Vermont Electric Cooperative

VEC’s territory includes all of Grand Isle County and most of the northern and eastern parts of Franklin County.
VEC does not own any electric-generating facilities; it instead has power purchasing agreements with individual
electric suppliers and purchases power on the open market. Figure 3.16 shows VEC’s energy sources by type

of resource and energy sources by provider. Generally, electricity distributed by VEC comes from primarily
outside the region with the exception of distributed solar generation and electricity generated from methane
on regional farms.

Regional Energy Supply and Consumption | Page 24



Northwest Regional Energy Plan 2017

[

Ownership | Subtype

Joint

Owned
Owned

FIGURE 3.15 GREEN MOUNTAIN POWER ELECTRICITY SOURCES

Generator Description

McNeil Generating Plant (31%), Millstone 3
(Nuclear), Stony Brook (gas/oil fired facility),
Wyman #4 (oil fired)

Generation
Wholly

Owned

GMP Hydroelectric (32 facilities), oil-fired (6
facilities), solar and wind generators (2 large
facilities)

Long-Term
Units

NextEra Seabrook (nuclear), Granite Reliable
Wind (wind), Moretown Landfill (landfill
methane), Ryegate (biomass), Stony Brook (oil),
New York Power Authority (hydro)

Long-Term
System

HydroQuebec Vermont Joint Owners Agreement,
(HQUS PPA)

Short-Term
Unit

Power
Purchase

Amersand Gilman, North Harland,
other small independent producers

Agreements

Short-Term
System

J.P. Morgan, Shell, Citigroup, exGen, and NextEra
energy contracts (“do not convey
generation attributes from particular sources”)

Standard
Offer
(SPEED)

Biomass, farm or landfill methane, hydro, solar

VEPPI

Vermont’s Quality Facilities under PURPA (hydro))

GMP Energy Sources

B large Hydro - 34%
I Nuclear-13%
Qil - 1%
Bl System - 26%
Il solar-0.2%
Bl Wind - 9%
Woodchip - 5%
Bl Landfill Gas - 1%
SPEED (solar) - 2%
I Hydro (RECs sold) - 1%
Bl Premium Renewable - 0%
I Existing VT Hydro - 8%

Large Hydro

(
FIGURE 3.16 VERMONT ELECTRIC CO-OP ELECTRICITY SOURCES

Type of Power Generator

Hydro-Quebec, NY Power Authority (St.
Lawrence and Niagra)

Small Hydro

VEPPI and two Warner's hydro generators

Large Wind

First Wind, LLC (Sheffield, VT) and Kingdom
Community Wind (Lowell, VT)

Farm Methane/Solar/
Small Wind

Standard Offer

Nuclear

NextEra Seabrook

Natural Gas or Oil

System Power (source of supply not identified)

\Biomass

Ryegate Woodchip Facility (Ryegate, VT) Y,

~N

VEC Energy Sources

B Hydro - 56%
B Large Wind - 15%

Farm Methane/Solar/
L Small Wind - 2%

I Nuclear - 16%
Natural Gas or Oil - 8%
I Biomass (Wood) - 3%

J
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Enosburg Falls Village and Swanton

Village Electric Departments FIGURE 3.17 VILLAGE OF ENOSBURG FALLS ELECTRICITY SOURCES
Despite their small service territories,

both the Enosburg Falls Electric

i‘\
_J

Department and Swanton Village Electric Type of Power Generator _
Department distribute electricity that Hydro Enosburgh Dam, NY Power Authority,

i i ilit bec, VEPPI

is generated from a variety of facilities. Hydro Quebec,

Both ul'.l|ll'les have dams Ioca’Fed N Farm Methane/ Chester Solar (Chester, MA), Standard Offer
the region (Enosburgh and Highgate, Solar/Small Wind

respectively). Both also rely, to some Landfill Gas Fitchburg Landfill (Fitchburg, MA)

extent, on importing electricity from

outside the region. Information about
electricity used by Enosburg Falls and Natural Gas or Oil
Swanton was provided by VPPSA.

Fuel Oil or Biodiesel | Project 10 (Swanton, VT)

System Power
(source of supply not identified)

McNeil (Burlington, VT),

Biomass

Enosburg Falls’ dam supplied \_ Ryegate (Ryegate, VT), VEPPI JJ
approximately 12.82% of the power

distributed by the Enosburg Falls Electric ( )
Department in 2014. About 27.6% of the
electricity distributed in 2014 came from

from the utility purchasing electricity on Highgate Dam, NY Power Authority,

the open market (Figure 3.17). Hydro VEPP|

The Swanton Dam supplied 74.3% of Ezzl '://lv?;:ane/sc’lar/ Standard Offer

the electricity distributed by Swanton

Village Electric Department in 2014. The Landfill Gas Fitchburg Landfill (Fitchburg, MA)

McNeil Generating Station in Burlington Fuel Oil or Project 10 (Swanton, VT)

contributed an additional 17.7% of the Biodiesel '

electricity distributed. Notably absent Natural Gas or Oil System Power (source of supply not

from the list is Hydro-Québec, which did identified), Stonybrook (MA)

not provide any electricity to Swanton Biomass McNeil (Burlington, VT),

Village Electric Department. Kk Ryegate (Ryegate, VT), VEPPI Jj

What is particularly striking about Swanton Village Electric Department is that approximately 98.7% of the
electricity generated on its system in 2014 came from what are generally considered renewable sources: hydro
and biomass. This is a considerably larger use of renewable sources compared to the other three public utilities
servicing the region.

It is also worth noting that about 74.2% of the electricity distributed by Swanton Electric in 2014 was produced
within the region at the utility’s dam in Highgate (Figure 3.18).

Several existing dams in the region do not currently produce electricity, yet they could potentially be used in
the future. According to the Vermont Renewable Energy Atlas, the future generation capacity of these dams
could be in excess of 1 MW (Appendix C). The possible future use of these dams is a point of controversy given
the related environmental impacts. This topic is discussed in greater detail in Section V (see Figure 5.9).

Appendix C contains maps that shows areas in the region with solar and wind generation potential.
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IV. TARGETS FOR ENERGY CONSERVATION,
ENERGY USE, AND ELECTRICITY GENERATION

While Section Il focuses on cataloguing the Northwest region’s current energy demand and generation
capacity, Section IV creates targets for regional energy conservation, use, and generation. The targets will guide
the region toward achieving the state’s and region’s energy goals.

Achieving these energy goals will be challenging. Intensive conservation methods will need to be employed
throughout the region in all sectors. Increased electrification of transportation and space heating will also be
needed (combined with the subsequent decrease in fossil fuel use). But perhaps most importantly, total energy
demand in the region will need to decrease despite population growth. The specifics of regional conservation
and generation targets are covered in detail in Subsection B. Subsection A provides context for how regional
targets were developed. Appendix H contains a comprehensive list of regional energy targets.

A. LEAP MODEL AND METHODOLOGY

To create targets for conservation and use, the NRPC teamed with VEIC. The VEIC staff used LEAP (Long-range
Energy Alternatives Planning) software to create a model of the demand for and supply of total energy usage
in Vermont and the region. LEAP software allows users to create complex models of systems with editable
inputs from the large scale (such as population or vehicle miles traveled) to the small scale (the electrical
demand of individual appliances). Because of the model’s complexity, it is difficult to explain comprehensively.
The following scenarios provide some background on the methodology and the inputs used to create both
statewide and regional models in LEAP. Appendix A presents the full model results for the region and the state
as well as a more thorough explanation of the model assumptions and methodology.

Targets for generation were developed by the Department of Public Service in partnership with the state
regional planning commissions. Generation targets were based on estimates in the Vermont Comprehensive
Energy Plan and the LEAP model. The Department of Public Service and regional planning commissions then
took into considerations variables such as generation potential, population, and existing generation to develop
targets for renewable generation.

ONE MODEL - TWO SCENARIOS

The model created in LEAP actually contains two scenarios. The
first scenario—the reference scenario—contains inputs that reflect FIGURE 4.1 PROJECTED ENERGY
current energy use and generation trends. The second scenario is DEMAND AND FOSSIL FUEL USEAGE
designed to achieve the goal of meeting 90% of Vermont'’s total
energy demand with renewable sources. This scenario, called the

90 x 50 VEIC scenario, is adapted from the Vermont Total Energy ZT(;E?’lricit Eg:‘:l Zuel
Study (TES) Total Renewable Energy and Efficiency Standard demand v ro'egcted
(TREES) Local scenarios.® This scenario is a hybrid of the high and : proj
. . . . . will to be near
low biofuel cost scenarios used in the TES. More information
double by zero by

regarding the TES can be found on the Department of Public 2050
Service website.> Both scenarios are based on projected energy \_ :
demand.

2050.

J

The model results show that, despite a growing population and economy, energy use will decline in the 90 x 50
VEIC scenario because of increased efficiency and conservation. Electricity use will increase with the intensified
use of heat pumps as primary heating sources and the use of electric vehicles. Because those choices are
powered by electricity, and electricity is three to four times more efficient compared to fossil fuels, overall
energy use will decrease both regionally and statewide.

“Required by Act 170 of 2012 and by Act 89 of 2013, the intent of the TES according to the VT Public Service Dept. was “to identify
the most promising policy and technology pathways to employ in order to reach Vermont’s energy and greenhouse gas goals.”

SVermont Total Energy Study: http://publicservice.vermont.gov/publications-resources/publications/total_energy_study
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The difference in total energy demand between the reference scenario and the 90 x 50 VEIC scenario is a

key point. 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’s and region’s energy goals are met by 2050.
The many challenges that will inhibit regional efforts to reach conservation and generation targets are covered
in detail in Section VI.

LEAP INPUTS AND ASSUMPTIONS

Data used to construct the model was primarily drawn from the Public Service Department’s Utility Facts 2013
and information available from the U.S. EIA, a federal entity associated with the U.S. Department of Energy
that maintains official, federal energy statistics. Projections used in the model came from the Vermont TES,
information from Vermont public utilities about their committed electricity supply, and stakeholder input.

In the model, VEIC projects that the population of the state and the region will grow by 0.87% per year. This
number was chosen based on population projections completed by the Vermont Agency of Commerce and
Community Development. In the model, the number of persons per household was assumed to decrease
from 2.4 in 2010 to 2.17 in 2050. This assumption was based on historical trends. The projected number of
households is an important piece of the model; it is the basic unit in the model on which residential energy
consumption is projected.

The commercial energy demand driver in the model is the square footage of commercial buildings. Data and
projections about commercial building area were extracted from inputs for the TES. Industrial energy use

was entered into the model using actual totals without a driver specified. Commercial and industrial demand
calculated at the state level was then allocated to the regions by service-providing and goods-producing North
American Industry Classification System (NAICS) codes, respectively.

Transportation energy use in the model is based on projections of vehicle miles traveled, which are available
from VTrans for county-based totals. Although VMT have risen throughout most of American history, it peaked
in Vermont in 2006 and has since slightly declined. Given this trend and Vermont’s efforts to concentrate
development and to support alternatives to single-occupant vehicles, the model assumes that VMT in the state
and county will remain flat despite growth in population and economic activity.

The 90 x 50 VEIC scenario assumes that diesel used in heavy-duty vehicles is replaced with biodiesel. It also
assumes that electricity will replace gasoline in passenger (i.e., light duty) vehicles and that electricity will
provide an increasing amount of energy used for space heating, primarily through the use of cold climate
heat pumps. The challenges associated with meeting these assumptions, including challenges related to
infrastructure required to transition to biodiesel fuel sources, are outlined in Appendix A.

The supply side of the model was first calculated on a statewide basis. The reasons for this, according to VEIC,
is that “no region is going to host a small share” of electricity generated by a larger source like the Seabrook
Station Nuclear Power Plant in New Hampshire or Hydro-Québec. Instead, the electricity generation capacity
of these large electricity suppliers is allocated according to the region’s 2050 modeled electricity consumption.
The resulting supply side focuses on “each region’s ‘share’ of new (installed after 2015) in-state generation by
2050.” The “share” data is meant to aid the Northwest region in attaining the 90 x 50 goal. However, it should
be kept in mind that this “share” represents only one of the many paths the Northwest region may take to
attain the 90 x 50 goal and does not necessarily set a mandatory target for the region to achieve.

B. REGIONAL LEAP MODEL

Because different fuels are measured in different units (e.g., gallons, cords, pounds, cubic feet), the results of the
LEAP model can be difficult to compare. To help make comparisons between fuel types easier, the NRPC has decided
to report the scenario results in a standard unit: BTUs. To provide some additional context, see Figure 3.1.
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Results from the LEAP model show similar trends for both the state and the region. The following results focus
on the region. When a significant difference exists between the state and regional model results, the difference

will be addressed.

SPACE HEATING

Per the LEAP model results, the amount of energy used for
single-family home space heating demand is expected to fall
regionally between the present and 2050 (again, due to heat
pumps). It is also due to increasing energy savings gained through
weatherization retrofits of existing single-family structures and
through the construction of new single-family homes that are
compliant with the state’s residential building energy standards
(RBES).

(

.

FIGURE 4.2 PROJECTED HEATING

Qil, Propane, and
Kerosene are
projected to be 4
eliminated as
single family

home heating
sources by 2050.

~

Total BTUs )
from wood ¢ ‘
heating
projected -

to decrease by
3% between
2015 and 2050.

J

The model results also show a significant reduction in the use of fossil fuels (or in the case of some fossil fuels,
complete elimination) as a single-family home heating source. The regional model shows the elimination of
kerosene and fuel oil as heating sources by 2050. Liquid propane and even natural gas use are projected to

drop during the model time frame.

(

.

FIGURE 4.3 LEAP PROJECTED REGIONAL SPACE HEATING ENERGY DEMAND
3000
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The model shows cord wood as continuing to provide a significant amount of BTUs for single-family home
space heating in both 2015 and 2050 in the model. In 2050, the model shows cord wood providing about 29%
of single-family home heating BTUs in the region. Wood pellet use grows considerably during the model time
period from approximately 78 thousand million BTUs in 2015 to 241 thousand million BTUs in 2050. Despite
this gain, pellets still only account for 9% of the total BTUs needed to meet model targets in 2050, a much
smaller percentage than cord wood.

In total, wood sources account for approximately 37% of single-family home heating BTUs in 2050 according to
the model. This represents a small increase from 2015 when wood sources were estimated to account for 35%
of single-family home heating BTUs according to LEAP. Comparatively, electric heating sources account for a
significant increase in terms of percentage of single-family home heating BTUS moving from about 5% of the
single-family home heating BTUs in 2015 to 52% of the single-family home heating BTUs in 2050.

The NRPC has some concerns about continuing reliance on cord wood for space heating. These concerns—
namely, sustainable harvesting and impacts on greenhouse gas emissions—are covered in Section VI.

Industrial and commercial space heating demand is not provided separately from total industrial and
commercial energy demand in the LEAP model results. Heating is just one element of the total energy demand,
so it is a little difficult to accurately provide data that reflects energy used for space heating instead of energy
used for lighting, manufacturing processes, and other uses. However, a closer look at the data reveals that the
energy, or BTUs, used by the commercial and industrial sectors is used primarily for space heating (natural gas,
for instance, is used for space heating in the region, not generating electricity) and not for other types of uses
(e.g., the electricity used for operating a machine).

In the model, the total demand for industrial and commercial energy includes reductions in natural gas use.
Commercial demand also includes reductions in propane, oil, and residual fuel oil demand, with the latter two
sources essentially eliminated from the fuel mix in e ~N
2050. Industrial demand for propane and residual
fuel oil remains relatively constant throughout (Residential and Commercial)
the model time frame. Demand for cord wood,
another heating source, increases in terms of BTUs
as well as overall percentage for both industrial

FIGURE 4.4 THERMAL FUEL SWITCHING TARGETS

2025 | 2035 | 2050

and commercial sectors by 2050. This result was New Efficient Vf’°°d_
a surprise to the NRPC, as it is the opposite of the _Heat Systems (in units)
trend seen for single-family homes. New Heat Pumps (in units)

To meet the targets for wood and electricity
thermal generation for single family home

and commercial heating, there will need to be
approximately 720 new high-efficiency wood
systems installed and 11,603 new electric heat
pumps systems installed in the region by 2050. : :
Targets for 2025 and 2035, targets based on the Total Residential

FIGURE 4.5 REGIONAL WEATHERIZATION TARGETS

2025 | 2035 | 2050

LEAP model, are shown in Figure 4.4. ool

Percent of Regional
Weatherization is also a key element regional Residential Households
conservation of space heating energy. By utilizing Total Commercial

LEAP data, and a model developed by the Vermont Establishments
Department of Public Service, the NRPC establishes
the following targets for weatherization within the

region, shown in Figure 4.5. \_

Percent of Regional
Commercial Establishments

>,
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\ TRANSPORTATION

f
FIGURE 4.6 PROJECTED ENERGY NEEDS According to the LEAP model, transportation energy demand

in the region falls significantly between 2015 and 2050. The
Transportation J Electricity and

demand decreases from approximately 3,719 billion BTUs
to approximately 1,576 billion BTUs, a drop of about 58%.

energy biodiesel are
projected to projected to Gasoline, diesel, and ethanol demand equal 69%, 20%, and
decrease by provide 91% 9% of total transportation energy demand, respectively, in
58% by 2050. [ of total transportation 2015. This demand decreases to 6%, <1%, and 1% of total
0 energy needs by transportation energy demand, respectively, in 2050. This is

() (1 2050. a drastic and ambitious shift in energy sources over time—
Biodiesel will need to increase e‘“’g arguably the biggest energy demand change in the model time
from 423,000 gallons in 2015 @@ frame. Per the model, the most considerable decreases in the
to 7.13 million gallons in 2050. ﬂi\ use of gasoline and diesel energy sources occur between 2035

\_ J and 2050.

Electricity demand for transportation energy increases in a similarly dramatic fashion during the same time
frame. In 2015, the model shows electricity demand at approximately 0.05% of transportation energy demand,
increasing to approximately 33% by 2050.

Ethanol, compressed natural gas, and biodiesel are three other types of transportation energy sources
that increase during the model time frame. Although the increases in demand for ethanol and compressed

4 )
FIGURE 4.7 LEAP PROJECTED REGIONAL TRANSPORTATION ENERGY DEMAND
4000
3500
B Electricity
Electricity is not broken
down into specific input
fuels.
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NONRENEWABLES
2500 I cNG
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E
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natural gas are relatively modest, the growth in )
biodiesel demand is considerable (1.45% to 58% for FIGURE 4.8 PERCENTAGE OF TOTAL
transportation energy demand) and would mean an TRANSPORTATION ENERGY DEMAND
enormous increase in biodiesel gallons used in the
region. This transition poses significant challenges, | 2015 | 2025 | 2035 | 2050
notably regardlng the produc‘uon and_dlstrlbutlon (as Electricity 0.05% 1.01% 0.81% 32 55%
well as the associated infrastructure) involved. These :

. . . Gasoline 68.65% | 65.84% | 48.06% | 6.47%
challenges are discussed in Section VI.

Diesel 19.90% | 16.38% | 13.83% | 0.76%

The reasons for the shift in demand for transportation LPG 0.24% 0.25% 0.30% 0.32%
energy sources are briefly addressed in previous Ethanol 9.17% 7.37% 5.79% 1.14%
section;. The modlel acccl)ur.\ts forr]!evel VMT despit.eh CNG 0.54% 0.57% 0.73% 1.02%
a growing regional population. This—combined wit (Biodiesel 1 45% 2 579, 21.48% | 57.74% )

the increased efficiency of gasoline vehicles and the
anticipated electrification of the passenger
vehicle fleet—results in increased electricity ( 4
demand for transportation, yet decreased

demand for gasoline (because electric vehicles
use energy much more efficiently than gasoline |

FIGURE 4.9 TRANSPORTATION FUEL SWITCHING TARGET -
ELECTRIC AND BIODIESEL VEHICLES

vehicles). Meanwhile, heavy vehicles are 2025 | 2035 | 2050
anticipated to transition from diesel fuels to Electric Vehicles 3,716 27,828 62,889
biodiesel during the model time frame. To meet @iodiesel Vehicles 6,546 13,034 24,989 J
regional transportation BTU targets, the region \ 2/
should support policies that would result in the ~ ™\
following number of electric and biodiesel vehicles (Figure 4.9). e
PROJECTED
ELECTRICITY AND ELECTRICAL GENERATION 0 PTIO

Electricity demand increases significantly in the region according to the LEAP
model results. Electricity increases from 16% to 44% of total energy demand e [,
between 2010 and 2050. This is an increase from approximately 523 million kWh electricity

in 2010 to 1.06 billion kWh in 2050, which equates to approximately a doubling of consumption
electricity demand (Figure 4.10). projected to
increase by over
Figure 4.11 displays the projected sources of Vermont’s electricity between 2010 100% by 2050.
and 2050 according to VEIC. Generation from renewable sources greatly expands \ * )
during this time frame. Hydro generation continues to grow due to additional in-

state generation. Hydro generation from Hydro-Québec used in both Vermont and the region stays relatively
constant throughout the model time frame. Wind and solar generation also grow due to additional in-state
generation. Nuclear electricity production shows the closure of the Vermont Yankee facility since 2010.

The remaining nuclear electricity generation between 2010 and 2050 is from the Seabrook Station in New
Hampshire. No new nuclear generation is anticipated. The use of fossil fuels for electricity consumed within
Vermont is essentially zero by 2050.

REGIONAL GENERATION TARGETS

Based on the LEAP model and the Vermont Comprehensive Energy Plan, the Department of Public Service
worked with regional planning commissions in Vermont to develop targets for new renewable generation. The
solar and wind generation targets are based on the estimated needs to cover the region’s energy use in 2050
within the context of the 90 x 50 goal. The hydro generation target is based on a study written by Community
Hydro, a hydro advocacy organization. The study looks at generation potential at existing dam locations in the
region that could be retrofitted to produce electricity.
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Figure 4.12 displays the (" )
regional targets for renewable FIGURE 4.11 VERMONT PROJECTED ELECTRIC GENERATION SOURCES
generation. The targets
envision a low wind/high solar 10,000 B Natural Gas
mix of renewable generation in 9,000 ..a‘:m
the region. Thereisa 19 MW 8,000 8§ Animal Wastes
target for new wind generation . 7000 =::|“:
and a 208.5 MW for new solar (" N Hydro
generation by 2050. The hydro ] B Nuclear

. . g 5000 B8 Municipal Solid Waste
generation target is 10 MW by o

4,000

2050 based on the Community

|

NRPC. These targets display a s

linear progression to the 2050 _J
generation targets.

The generation targets call for only the addition of renewable energy generation sources in the region and do
not include using biomass as a source of electric generation. The reason biomass has been excluded is because
the Vermont Comprehensive Energy Plan identifies limited opportunities for large-scale biomass electricity
generation (such as McNeil generating plant in Burlington) in Vermont given the size, health, and composition
of the state’s forests.

. . (4
Itis |mp.ortz.:mt to stress that the generation
targets in Figure 4.12 represent only one
possible way to derive 90% of total energy
from renew.able sour.ces by 2050. The intent of New Wind | New Hydro | New Solar | Generation
the targets is to provide a sense of scale and (MW) (MWh)
a basis for discussion regarding the need for
future electric generation, and about the siting
of electric generation, in the region. Other
electricity generation combinations may be \_ 2050 19.0 10.0 208.5 348'998-4))
possible. To guide the continuing conversation
about the generation “mix,” a regional MWh target has also been provided for each target year. This MWh
target is based on the wind, solar, and hydro targets and each resources’ capacity factor.

k 2010 2015 2020 2025 2035

~

Total New

2025 6.3 3.3 68.8 115,169.5
2035 12.5 6.6 137.6 230,338.9

WIND GENERATION

The topic of wind generation within the region has become divisive within Vermont, and within the Northwest
Region over the last several years. The NRPC remains committed to achieving the wind generation target of
19 MW of generation by 2050, but only through the construction of appropriately scaled wind generation
facilities. Based upon the analysis in section V, NRPC generally does not have suitable locations for the
construction of “industrial” or “commercial” wind facilities within the region and therefore finds this scale

of development does not conform to this plan. For the purposes of this plan, NRPC will consider any wind
facility with a tower height (excluding blades) in excess of 100 feet tall to be considered an “industrial” or
“commercial” wind facility.

If a municipality through its local planning process identifies a preferred location(s) for an “industrial” or
“commercial” wind facility within their boundaries, NRPC may consider amending this plan to account for this
local preference. Coordination and consensus among neighboring municipalities will be a critical component
of any process to amend the regional plan in this regard. Additionally, NRPC shall only consider such an
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amendment if the location, or locations, identified by the municipality do not include “known constraints” and
mitigate impacts to “possible constraints” as identified in this plan.

REGIONAL MUNICIPAL ELECTRICITY GENERATION

The Department of Public Service “determination standards,” or the standards required to achieve “enhanced
energy planning,” require that regional planning commissions develop targets for each municipality in the
region. The NRPC has provided municipal renewable generation targets for solar generation, however wind
targets have not been provided to municipalities and are instead considered a regional target. This is because
of the limited amount of area in the region that is appropriate for wind generation per mapping completed by
the NRPC (see Section V) and because of the NRPC’s position regarding the construction of “industrial” and
“commercial” wind facilities in the region.

Solar generation targets have been established based on municipal population and based on the availability of
solar resources in the municipality established by the mapping completed by the NRPC. The municipal targets
are not a mandate, but are a planning tool. They present one scenario in which NRPC and municipalities can
achieve local, regional and state energy goals. A MWh target for each municipality has been provided to help
each municipality have a conversation about the desired mix of renewable generation.

(" )
Municipality ‘ Solar Target Solar Target Solar Target MWh Target MWh Target MWHh Target
2025 2035 2050 2025 2035 2050
Northwest Region 68.8 137.6 208.5 115,169.5 230,338.9 348,998.4
Franklin County
Bakersfield 2.7 5.3 8.1 4,262.5 8,525.0 12,916.6
Berkshire 6.4 12.8 19.4 8,806.2 17,612.4 26,685.4
Enosburgh 5.1 10.1 15.4 7,188.4 14,376.8 21,783.1
Fairfax 5.7 11.3 17.2 7,931.5 15,862.9 24,034.8
Fairfield 33 6.5 9.9 5,035.4 10,070.9 15,258.9
Fletcher 2.5 5.0 7.5 4,008.6 8,017.1 12,147.2
Franklin 4.5 9.0 13.6 6,507.4 13,014.8 19,719.4
Georgia 6.0 121 18.3 8,360.3 16,720.7 25,334.3
Highgate 3.9 7.8 11.8 5,746.5 11,493.0 17,413.6
Montgomery 1.7 3.4 5.2 3,073.3 6,146.5 9,312.9
Richford 2.7 5.4 8.2 4,276.2 8,552.3 12,958.1
Saint Albans City 1.7 33 5.0 2,984.8 5,969.5 9,044.7
Saint Albans Town 5.4 10.7 16.2 7,524.9 15,049.9 22,802.8
Sheldon 24 4.9 7.4 3,948.2 7,896.4 11,964.2
Swanton 5.9 11.8 17.9 9,408.3 18,816.7 28,510.1
Grand Isle County
Alburgh 2.8 5.5 8.4 4,371.9 8,743.9 13,248.3
Grand Isle 2.2 4.4 6.6 3,650.3 7,300.7 11,061.6
Isle La Motte 0.8 1.6 2.5 1,969.0 3,938.0 5,966.6
North Hero 1.1 2.2 33 2,316.8 4,633.6 7,020.5
South Hero 2.2 4.3 6.5 3,606.1 7,212.1 10,927.4 J)
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RENEWABLE ENERGY CREDITS (REC)

The generation targets do not take into consideration renewable energy credits (RECs). RECs are legally
created when a renewable energy generation facility is constructed. RECs can then either be “retired” by their
owner or sold within the New England regional market. There is a contentious discussion in Vermont about
the current REC system and whether or not the current system should continue to be used. This discussion is
outside the scope of this plan. This is due, at least in part, to changes that are currently occurring in regards to
the disposition of RECs, particularly for net-metering projects.

For the purposes of this plan, all new solar, wind, or hydro generation in the region shall be considered to be
progress toward the regional generation targets. This is regardless of whether to RECs are retired in state or
sold out of state.

s

FIGURE 4.14 CAPACITY FACTOR - NOT ALL GENERATION IS EQUAL

This section provides targets for new renewable generation from solar, wind, and hydro sources. However, there
may be a preference for one kind of renewable energy generation vs. another type of renewable generation
within the region. It is possible (but not simple) to “swap” one generation type for another (for example, the
region could decrease the amount of solar in favor of more wind).

~

It is important to recognize the different types of renewable energy are not equal, and each have a different
“capacity factor” (actual output over time). For example, a solar generation system with a capacity of 100 MW, in
practice it won’t produce energy at that level all the time because the sun is not available for 24 hours a day, 365
days a year. Solar in Vermont is generally considered to have a capacity factor of 14%. Wind generation in VT, on
the other hand, has a capacity factor of roughly 35%, because winds are more consistent source of energy than
the sun. This means that if a reigon or community was determined to reduce the number of wind generation
needed to reach targeted by the LEAP model, significantly more solar would be needed to make up the lost
capacity.

Capacity factors also exist for hydro (40%) and biomass generation facilities (47%).
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V. STRATEGIES TO ACHIEVE REGIONAL TARGETS

The results of the LEAP model provide one scenario of future energy use in the Northwest region that ensures
that state and regional energy goals are met. However, the LEAP model only provides targets for energy
conservation and generation. It does not provide details about how the region may attain the targets set by the
model.

Section V addresses how the LEAP targets will be attained by examining specific goals, strategies, and
implementation steps that the region may use to progress toward the 90 x 50 goal and a more sustainable
future.

This section is guided by the following statements of policy. The NRPC adopts these statements of policy to
affirm it commitment to meeting state and regional energy goals and to satisfy the determination standards
established by the Vermont Department of Public Service:

STATEMENTS OF POLICY

e NRPC supports conservation efforts and the efficient use of energy across all sectors.

e NRPC 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.

e NRPC supports patterns and densities of concentrated development that result in the conservation of
energy.

e NRPC supports the development and siting of renewable energy resources in the Northwest region that
are in conformance with the goals, strategies, and standards outlined in this plan.

Section V is separated into conservation and generation strategies. The conservation strategies look specifically
at the topics of electricity conservation, weatherization, and transportation, while the generation strategies
explore how and where generation may be developed in the region.

Only strategies and implementation steps that can be completed by the NRPC are included in this plan. Many
other strategies and implementation steps could help the region attain its energy goals, but these strategies
cannot be achieved by the NRPC and require the action of the state agencies, municipalities, public utilities,
and private individuals. The goals, strategies, and implementation steps outlined in this section are meant to
evolve over time to reflect continuing changes in the Northwest region.

A. CONSERVATION (" )

ELECTRICITY CONSERVATION FIGURE 5.1

. . . . RECAP: LEAP ELECTRICITY CONSERVATION TARGETS
Additional electric generation and conservation
are both required to ensure that the region can To meet the 90 x 50 goal, LEAP establishes the
attain the targets set in the LEAP model and in state following targets:
statutes. The foIIc_)wing goals focus.on electricity e Total regional electricity demand projected to
conservation. Policy makers must find ways to increase by 100% by 2050.
further electricity conservation efforts while also
increasing the overall use of electricity compared to
other energy sources (especially for space heating
and transportation). The failure of conservation
efforts could severely hinder the region’s ability to
achieve the 90 x 50 goal.

e Regional electricity use for transportation
projected to increase .05% in 2010 to 33% in 2050.

e Use of electric heat pumps to projected to account
for 52% of single family home energy thermal
energy demand by 2050.
\_ gy y )

Strategies used to address electric demand focus on supporting further development of energy storage
systems (i.e., batteries), which can help address peak-demand issues associated with renewable generation,
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and on supporting existing programs that address the efficiency of appliances and lighting in Vermont. Smart
rates, which use a rate structure that charges more for energy use during peak hours, can be used to reduce
peak-hour electricity use.

1 GOAL Use demand-side management to handle the expected doubling of electric
energy demand in the Northwest region by 2050.

STRATEGIES

1.

Encourage public utilities to move all customers to smart rates (i.e., charging higher rates during peak
demand times), and encourage public utilities to mitigate any differential effects of smart rates on low-
income customers.

2. Encourage legislature and/or public utilities to create programs that promote the use of energy storage
systems. Using electric storage systems may reduce peak demand and provide emergency back-up power.

3. Support public utilities” efforts to increase customers’ knowledge of their energy use. This may happen
through increased outreach to and education of customers, but it may also occur through the use of new
technology such as real-time monitoring of energy use.

4. Support the efforts of Efficiency Vermont to promote the selection and installation of devices, appliances,

and equipment that will perform work using less energy (e.g., ENERGY STAR). This includes “load

controllable equipment.”

5. Encourage HVAC and weatherization providers to join the Building Performance Professionals Association
of Vermont (BPPA-VT) to provide holistic energy advice to Vermonters.

6. Support and encourage school participation in Vermont Energy Education Program (VEEP) activities that
foster an educational foundation geared toward energy savings.

IMPLEMENTATION

1. Work with GMP and regional partners to better promote the use of electricity conservation programs like
the GMP eHome program and the Zero Energy Now program (in conjunction with GMP and BPPA-VT).

2. Support and provide outreach for EVT’s customer
engagement web portal and home energy reports.

THERMAL EFFICIENCY

Weatherizing structures to increase thermal efficiency is a
very important part of reducing the region’s energy demand
by 2050. Outreach is one challenge that has limited building
weatherization and the adoption of alternative heating
systems in the region. An organization that can deliver both
the message and the services doesn’t exist. Businesses that
deliver home heating oil, propane, and natural gas might

be ideal for advocating weatherization efforts due to their
connections to and frequent contact with business owners,
homeowners, and landlords.

The amount of oil and gas being sold by most fuel dealers
has declined in recent years, and further declines are
expected. It may be in the interest of these companies—as
well as the region—to begin transitioning their business

(

To meet the 90 x 50 goal, LEAP establishes the
following targets:

~

FIGURE 5.2
RECAP: LEAP THERMAL EFFICIENCY TARGETS

Total regional thermal energy needs for
single family homes projected to drop by
9% by 2050.

Use of cord wood to heat single family
homes projected to decrease by only 20%
by 2050.

Use of electric heat pumps to projected
to account for 52% of single family home
energy thermal energy demand by 2050.

Use of natural gas for single family home
thermal energy expected to decrease by
68% by 2050.

J
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models to become energy service providers (ESPs). Doing so will help them expand their current business
model to include building audits, the sale of alternative heating systems, and other weatherization-related
services. There may be value in working with regional partners to help orient area fuel dealers to this

new market segment. Efficiency Vermont has created Efficiency Excellence Network, a program whereby
contractors receive training in Efficiency Vermont—related efficiency programs and thus become eligible to be
a “participating contractor,” which offers benefits including receiving leads from Efficiency Vermont. However,
more needs to be learned regarding this program to ensure that it is sufficient for both contractors and
customers.

The availability of alternative, efficient heating sources is important to ensure greater thermal efficiency in

the region. Heat pumps efficiently provide heat or supplement heat for residential and commercial buildings,
particularly if the structure is airtight and well insulated. The NRPC will focus on coordinating with Efficiency
Vermont and local public electric utilities to educate property owners about these heat pump systems and
available incentives. At present, conversions to heat pump systems are not occurring at a high rate in the
region. This may be due to high costs and inadequate incentives. The NRPC supports efforts to reduce the costs
of converting to heat pump systems.

Other weatherization efforts can be completed by individual homeowners and businesses, or through several
local organizations, both public and private, that provide weatherization services in the region. CVOEO provides
full-service weatherization programs for low-income homeowners, from audits to financing to contracting. The
organization has conducted hundreds of home energy audits and overseen many weatherization projects in
the region, but it has not had a strong presence in the region compared to Chittenden County.

Efforts to weatherize existing structures should target the region’s downtowns and village centers. These areas
contain more residential and commercial units and include a very high percentage of rental housing, much of it
in older houses that have been converted into multi-family units. Incentives for landlords to undertake energy
efficiency improvements and install new alternative heating systems are limited, but the renters or landlords of
these units could benefit from reduced heating expenses through such improvements. The region should also
assess whether specific incentive programs should be created for older structures in rural areas, considering
that many buildings in the region are located outside of existing downtowns and village centers.

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 for use in Vermont. A
stretch code has higher energy standards than the currently required Residential Building Energy Standards
and the Commercial Building Energy Standards. The stretch code currently applies to all residential projects
that are subject to Act 250 and can be used by commercial projects to demonstrate compliance with Act 250
Criteria 9(F). A stretch code can be adopted by municipalities to apply to new construction and rehabilitation
of structures. Some municipalities may be interested in adopting a building code. Policy makers should remain
aware that adoption of a stretch code or building code may increase up-front costs for new construction and
renovations.

The potential of geothermal heating, also known as ground-source heat pumps, in the region is relatively
unknown. However, the long-term economic benefits of utilizing such systems should be carefully considered
by any multifamily residential, commercial, institutional, or industrial developers in the region and should be
supported when such systems are feasible.

Several facilities in the region currently use biomass heating, but there aren’t any district biomass heating
facilities in the region (where a central biomass facility heats several structures). The use of biomass district
heating at appropriate sites is critical to meeting thermal energy targets. The NRPC has developed a list of
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candidate sites in the region (see Figure 5.3.

(. )
The list includes large institutions, industrial FIGURE 5.3 POTENTIAL DISTRICT HEATING SYTEM SITES
parks, and areas of dense development are
prime candidates). NRPC will work with . e .
. . . - Site Description: Potential
regional partners to investigate the feasibility Municipality District Heating System Sites
of district :eaEng a.\gddcomlzl'réed hgat andcI ' A Town/Village Office/
power ?tt € identified candidate sites and in g surrounding village/industrial park
the region at-large. - : S
Bakersfield Town Office/School and surrounding village
. Town Office/School and surrounding village
SRl and East Bershire Village
To reduce Enosburgh West Enosburgh Village
annual regional - ]
Fairfax Village and School
fuel needs B
and fuel bills Fairfield Fairfield Village and East Fairfield Village
for heating Fletcher Binghamville Village and School
structures, Eranklin Expand school sytem to village and East
to foster the Franklin/East Berkshire
transition from ,
Expand school sytem to village and Island
non-renewable Grand Isle ,
Industrial Park
2 GOAL fuelsourcesto o ‘ g ;
renewable fuel Highgate Highgate Sprmgs/Ty e'r Place an
East Highgate Village
sources, and -
meet regional Isle La Motte Village and School
targets for the Montgomery Montgomery Village and Center Village
weatherization North Hero Village
of residential Richford Village
households and . = )

. St. Albans Town St. Albans Bay Village
commercial - : : :
establishments. Sheldon Sheldon Springs Village/School/Mill and

Sheldon Village
South Hero South Hero Village and Keeler Bay Village
J

\

STRATEGIES

1. Support efforts to transfer residential and commercial sectors from heating oil and propane to biofuels,
biomass, and electric heat pumps.

2. Support changes that create simplified financing for fuel switching that links bill payments, home equity,
and public sector incentives.

3. Support the use of geothermal heating and cooling systems for new residential and commercial
construction in the region.

4. Support programs that provide assistance to low-income households to weatherize their homes.

5. Endorse the use of Downtown and Village Tax Credit programs to complete weatherization projects in the
region’s designated areas.

6. Support the creation of additional sustainable forest industries and biomass-related industries in the
region to supply local biomass users.

7. Support greater state enforcement of existing state energy codes (e.g., RBES and CBES) to ensure that all
renovations of existing structures are energy efficient and meet current standards.

Strategies to Achieve Regional Targets | Page 41



Northwest Regional Energy Plan 2017

IMPLEMENTATION

1. In partnership with municipalities, utilities, and other regional stakeholders, educate owners of rental
housing about weatherization and funding opportunities, particularly in village areas. This may include
investigating the creation and implementation of a revolving loan program to fund weatherization
improvements to rental properties in the region.

2. 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.

3. Work with the county forester and state wood utilization forester to implement strategies identified
in the Northwest Region Forest Stewardship Plan to encourage the sustainable development of wood
products industries in the region. This includes utilizing low-quality wood locally for pellet production.

4. Provide technical assistance to municipalities to revise their zoning regulations to allow and encourage
the location of forestry- and biomass-related industries in appropriate locations.

5. 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.

6. Strategize with CVOEO about ways to increase the e ™
use of the weatherization assistance programs in FIGURE 5.4
the Northwest region. RECAP: LEAP TRANSPORTATION ENERGY TARGETS

7. Work with Efficiency Vermont to assess the
effectiveness of the Efficiency Excellence Network | To meet the 90 x 50 goal, LEAP establishes the

in order to ensure that the program is effectively following targets:

serving both consumers and contractors, and e Total regional transportation energy demand
working toward state energy goals. Work with projected to decrease by 58% by 2050.

local fuel dealers, and other regional stakeholders | . Gasoline and diesel demand projected to drop
such as Franklin County Industrial Development from 89% of demand in 2015 to 7% of demand
Corporation (FCIDC) and Lake Champlain Island in 2050.

Economic Development Corporation (LCIEDC), to

. e Electricity, ethanol, and biodiesel projected
encourage fuel dealers to become energy service

s to account for 91% of transportation energy
providers. \ demand in 2050. )

TRANSPORTATION

Transportation is an area that the NRPC has long been actively involved in and one that will greatly influence
the region’s ability to meet the targets set by the LEAP model. The state statute (Title 24 Chapter 117) enables
the NRPC 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.

The following three goals are focused on three different issues that pertain to transportation: compact
development, rail use, and fuel type. The compact development goal is focused on issues that the NRPC is
already actively involved in promoting through the implementation of the Northwest Regional Plan: additional
regional development in or near existing growth centers and villages, increased bicycle and pedestrian
infrastructure, and increased access to public transportation. Compact development located in or adjacent to
existing growth centers has the potential to significantly decrease regional transportation energy demand and
costs by reducing VMT and potentially increasing the use of public transportation. The increasing use of rail in
the region, by both passengers and freight, will also decrease energy demand and costs. Finally, transitioning
from fossil fuels to renewable, cleaner sources of energy equates to more efficient energy use, but it will
require addressing infrastructural challenges that come with changing fuels.
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Hold VMT per capita to 2011 levels through reducing the share of single-

3 GOAL occupancy vehicle (SOV) commute trips by 20%, doubling the share of pedestrian

and bicycle commute trips, increasing public transit ridership by 110% by 2050,
and focusing regional development in or near existing growth centers and
villages.

STRATEGIES

1.

New public and private transportation infrastructure shall be designed and built to interconnect with
existing adjacent land development(s) and with adjacent lands that have the potential for future land
development. This will ensure more efficient traffic patterns and bicycle/pedestrian movement within the
region.

Support efforts to make regional transit authorities like Green Mountain Transit statutory parties to all
Act 250 applications in the region.

Require a public transit stop for all residential and large commercial land developments subject to Act
250 if a stop is not currently available.

Support planning for municipal streetscape improvements and on-street parking in state-designated
village areas. This may require some cooperation with the Vermont Agency of Transportation in some
villages due to the existence of state roads.

Support municipal efforts to plan for future compact development that includes opportunities for
walking, use of public transportation, and other forms of transportation that are an alternative to the
SOV. Municipal efforts may include capital budgeting, streetscape plans, revitalization plans, or adoption
of an “official map” (as outlined in 24 V.S.A. Chapter 117, to identify future municipal utility and facility
improvements such as road or recreational path rights-of-way, parkland, utility rights-of-way, and other
public improvements) by the municipality.

Support changes to public transportation funding in the state that alters how public transit routes are
funded. Support efforts for state funding of public transportation routes that serve stops on federal

and state highways (in a similar manner to the existing highway funding system) and require municipal
funding primarily for public transportation routes that serve local roads.

Investigate “cash out” programs that enable large employers to allow employees to “cash out,” or obtain
cash in exchange for the ability to park at their job site. Work with large regional employers to determine
if such a model is viable in the region.

IMPLEMENTATION

1.

4.

5.

Utilize Complete Streets implementation policies, as outlined in the Transportation section of the
regional plan, when reviewing Act 250 applications within the region to ensure greater connectivity of
bike and pedestrian networks within the region’s city, villages, regionally designated growth centers, and
transitional areas. This includes working with municipalities to adopt Complete Streets policies.

Study current park-and-ride capacity and identify future park-and-ride sites within the region in
cooperation with VTrans. Support efforts to triple the number of park-and-ride locations in the region by
2050 as outlined in the Vermont Comprehensive Energy Plan.

Continue active participation with the Green Mountain Transit Board of Commissioners and support
increased levels of public transportation service to the Northwest region.

Work with regional municipalities to investigate and institute local zoning changes that allow for greater
residential density within regional downtowns, growth centers, and villages.

Provide education and technical assistance regional municipalities to decrease parking requirements in

®Vermont State Rail Plan — 2015, p.80.



their zoning regulations and to allow on-street parking in villages.

6. Develop ways to incentivize capital budgeting, official maps, and other planning efforts by municipalities
to focus on expanding public infrastructure (including water and wastewater infrastructure) for future
compact development.

7. Investigate methods that discourage sprawl and other types of land development, including subdivision,
that threaten the regional working landscape and potentially increase transportation energy use.

4 GOAL Quadruple region-based passenger rail trips (3,592/year in 2013), and double rail
freight tonnage in the region (about 1,000 tons in 2011) by 2050.°

STRATEGIES
1. Support the extension of Amtrak Ethan Allen Express rail service from Rutland to Burlington, and bring
Vermonter service to Montreal.
2. Support increased rail freight service to the region.

IMPLEMENTATION

1. Be an active participant in anticipated VTrans feasibility studies concerning commuter rail service
between St. Albans and Montpelier to Chittenden County.

2. Work with municipalities to identify future passenger station sites in the region.

3. Work with New England Central Railroad, regional development corporations, VTrans, the Chittenden
County Regional Planning Commission (CCRPC), the City of Burlington, the City of St. Albans, and other
regional partners to study regional constraints and opportunities for increased freight traffic within the
Northwest region.

Increase the share of renewable energy in transportation to 10% by 2025 and to
5 GOAL 90% by 2050 by increasing the use of renewable and less carbon-intensive fuels,
such as electricity, biofuels, and compressed natural gas.

STRATEGIES

1. Require all commercial, industrial, and multifamily developments subject to Act 250 to provide electric

vehicle (EV) parking spots and infrastructure to supply electricity for charging.

2. Continue to support Vermont Agency of Commerce and Community Development (ACCD) grant
opportunities for municipalities to install electric charging stations, infrastructure, and supply in
designated areas.

Support financial incentives for those that develop direct current (DC) fast electric charging stations.

4. Support the development and creation of biofuels production and distribution infrastructure in the
region.

5. Support the efforts of municipal fleet operators to replace inefficient vehicles with more efficient
vehicles, including heavy-duty vehicles that operate on biofuels.

w

IMPLEMENTATION
1. Work with VEIC and municipalities to identify local zoning barriers to allow for electric vehicle charging
stations.



2. Partner with Drive Electric Vermont, LCIEDC and FCIDC to develop ways to celebrate and showcase
employer investments in EV-friendly workplaces and new, innovative transportation programs in the
region.

3. Work with municipalities to acquire grant funding for the installation of DC fast charging infrastructure at
locations strategically located along major travel corridors, in transit hubs such as park-and-ride lots, and
in designated downtowns and villages.

4. Work with state and regional partners, including UVM Extension, to assess the viability of using
switchgrass and other crops in the production of biodiesel fuels.

OTHER STRATEGIES

There are several other strategies that can be used by the region to accomplish the goals of this plan that
don’t fit into major categories. Creating more municipal energy committees in the region will provide the
support of additional regional volunteers to work toward accomplishing state, regional, and local energy goals
and provide direct contact with citizens in each municipality. Municipal energy committees can aid municipal
planning commissions and selectboards in writing energy chapters of municipal plans and accomplishing
implementable projects for the municipality that are identified in the municipal plans. The NRPC will also
work with Energy Action Network (EAN) to promote the use of the Community Energy Dashboard, an online
tool that, according to EAN, will “enable communities to understand their energy use and make clean energy
choices and investments across all energy sectors: electric, thermal, and transportation.”

Support for the burgeoning local foods movement can also aid the region in meeting the goals of the plan.
Increased production and consumption of local foods reduces the costs associated with transporting food to
and from the region.

6 GOAL Increase the number of municipal energy committees in the Northwest region.

STRATEGIES
1. Support the creation of municipal energy committees in the Northwest region.

IMPLEMENTATION
1. Advocate for the creation of municipal energy committees in the region, and provide municipalities with
technical support when creating such committees.
2. Work with Energy Action Network to promote use of the Community Energy Dashboard by municipal
planning commissions and energy committees to aid municipal energy planning work.

7 GOAL Increase local food production and consumption.

STRATEGIES
1. Support the efforts of the Healthy Roots Collaborative and other regional organizations focused on

expanding the local food system.



Northwest Regional Energy Plan 2017

IMPLEMENTATION
1. Implement the existing language in the Northwest Regional Plan that calls for limiting the loss of primary
agricultural soils and active farmland. In addition, implement the existing language in the Northwest
Regional Plan that calls for mitigating the impacts to primary agricultural soils and active farmland when
these areas are to be developed, including the construction of renewable energy generation facilities.
2. Work with regional municipalities to institute local zoning changes that provide additional protections to
productive agricultural land and primary agricultural soils.

B. GENERATION

As seen in the results of the LEAP model, achieving the state’s energy goals will take more than improvements
to energy efficiency and reductions in energy use. It will also require additional energy generation, particularly
of electricity.

ELECTRICITY GENERATION

Electricity generation strategies focus on continued support of existing state programs that encourage
renewable generation development such as net-metering programs and the Standard Offer Program. Strategies
also focus on the creation of more accessible, internet-based information for electricity generation developers
and for the general public regarding grid limitations and the Certificate of Public Good process. Implementation
will primarily focus on the NRPC aiding municipal energy planning efforts, which includes working with
municipalities to identify preferred locations for future generation development in municipal plans. It also
includes working with municipalities to identify and develop effective policies to protect significant cultural,
historical, scenic, or natural resources. The development of these policies can address many of the concerns
that communities and citizens in the region have expressed with regard to solar and wind generation facilities.
The NRPC will work with municipalities to ensure that municipal plans receive an affirmative “determination”
from the Northwest Regional Planning Commission.

The NRPC would like to further investigate the public benefits provided to municipalities either directly
from renewable energy generation developers or as a condition of a Certificate of Public Good. The NRPC is
interested in determining whether the current system creates equitable outcomes or if it can be improved
to provide greater equity to all municipalities impacted by a renewable energy generation facility, even if
the facility is only located in one municipality. This is particularly relevant when discussing “industrial” or
“commercial” wind generation facilities. -

Lastly, the NRPC finds it to be essential that RECAP: LEAP ELECTRIC GENERATION ENERGY TARGETS
all decisions regarding new renewable energy

generation facilities take into consideration
concerns about health and safety. The noise,
vibration, glare, or other impacts from generation
facilities shall be mitigated by developers to ensure
that such impacts do not have an undue adverse
impact upon neighboring properties. This includes
any impacts that pertain from electric or magnetic
fields, or from construction activities associated
with the facility.

To meet the 90 x 50 goal, LEAP establishes the following
targets:

e Total regional electricity consumption expected to
double between 2010 and 2050.

e Regional generation needs project to be met by
development of 208.5 MW of new solar generation,
19 MW of new wind generation, and 10 MW of a new
hydro generation.
\

J
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Increase the renewable energy generation capacity in the Northwest region to
8 GOAL include an additional 208.5 MW of new solar generation capacity, 19 MW of new
wind generation capacity, and 10 MW of new hydro generation capacity by 2050.

STRATEGIES s ™
1. Support the development of individual home and
community-based renewable energy projects in the
region through the following programs: Vermont Small In 2009, the Vermont legislature created the
Scale Renewable Energy Incentive Program, Clean Standard Offer Program, which is designed
Energy Development Fund, and tax and regulatory to encourage the development of renewable
incentives including net-metering. energy generation facilities by establishing
Support changes to net-metering rules and other prices for new renewable energy generation
regulatory tools to provide financial incentives in fac'l't_'es based on the cost of developing
. . a project plus a reasonable rate of return.
order to encourage siting of renewable generation
. . > . Through the program, renewable energy
facilities on the built environment (such as parking developers can receive a long-term, fixed-
structures and rooftops) and other disturbed lands price contract for renewables facilities up to
(such as former landfills, brownfields, or gravel 2.2 MW in size. The original program cap was
pits). Support changes to net-metering rules that 50 MW, which was amended to 127.5 MW in
disincentivize development on land identified in this Act 170 of the 2011-2012 legislative session.
plan as a location with known and possible constraints. Facilities to meet the program cap will be built
Encourage mu|t|p|e uses in conjunction with the over time through 2022. All facilities to be built
development of renewable generation facilities, such through the program are required to receive
as grazing of livestock, recreation, or parking. a Certificate of Public Good from the Public
Continue to support the Standard Offer Program \_ Service Board. )

(Figure 5.6) to foster deployment of diverse and

cost-effective renewable energy resources, and support the evaluation of this program after 2022 to
determine if the program should be extended or changed.

Support the creation of “solar maps,” like the maps developed by Green Mountain Power, to make
interconnection information available to the general public and accessible online. Local electric utilities
could partner with the NRPC to create these maps.

Support efforts by local utilities and private individuals to maintain and upgrade existing renewable
electric generation facilities in the Northwest region and the state.

Support the development of additional methane digesters on farms in the Northwest region, especially
those that utilize manure from multiple farms and/or food waste.

Support the creation of incentives for locating new renewable energy generation facilities within a half-
mile of three-phase distribution line or electric transmission line infrastructure. Ensure new transmission
lines and three-phase power lines associated with renewable energy projects do not create forest
fragmentation or have an undue adverse impact on necessary wildlife habitats, ecological systems, and
water and/or air quality.

IMPLEMENTATION
1. Apply to the Public Service Department to have the Northwest Regional Energy Plan receive an

affirmative determination of energy compliance in order to ensure that the plan is given greater weight in
the Certificate of Public Good process.

Provide assistance to municipalities to identify potential areas for development and siting of renewable
energy generation facilities. Work with municipalities to identify areas, if any, that are unsuitable for
siting renewable energy generation facilities or particular categories of renewable energy generation
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facilities. Ensure that municipalities include this information in their municipal plans and work to ensure
that municipal plans are given an affirmative regional determination of energy compliance by the NRPC
so that municipalities may receive “substantial deference” in the Certificate of Public Good process.

3. Work with municipalities to specifically identify significant cultural, historical, or scenic resources in
their communities. Work with municipalities to protect these resources through the development of a
statement of policies on the preservation of rare and irreplaceable natural areas and resources as well
as scenic and historic features and resources, as required by 24 V.S.A. 4382, and include such policies in
municipal plans.

4. ldentify, catalog, and map potential brownfield sites and other previously disturbed sites in the region
that may be appropriate for future solar generation facilities.

5. Investigate public benefits provided to municipalities either directly from renewable energy generation
developers or as a condition of a Certificate of Public Good. Assess if the current system is equitable to all
municipalities impacted by a renewable generation facility, or if the current system can be improved to
provide greater equity to all municipalities impacted by a renewable energy generation facility.

ENERGY RESOURCE MAPS AND THE PUBLIC SERVICE BOARD

The Vermont Public Service Board has jurisdiction over all energy generation facilities that are a part of the
public electrical grid. The board provides its approval to an energy generation facility by issuing a Certificate
of Public Good to that facility. A proposed energy generation facility must meet the criteria found in 30
V.S.A. §248 in order to receive a Certificate of Public Good. The role of regional planning commissions in the
Certificate of Public Good process is outlined in 30 V.S.A. §248(b)(1), commonly referred to as Section 248:

With respect to an in-state facility, will not unduly interfere with the orderly development of the
region with due consideration having been given to the recommendations of the municipal and
regional planning commissions, the recommendations of the municipal legislative bodies, and the
land conservation measures contained in the plan of any affected municipality.

In addition, regions and municipalities may receive “substantial deference” instead of “due consideration”
during a Certificate of Public Good proceeding if the region or municipality has received an affirmative
determination of energy compliance. This potentially provides regional and municipal plans with greater
weight before the Public Service Board.

In recent Certificate of Public Good proceedings, the Public Service Board has frequently found that
municipalities and regional planning commissions have not had language, or maps, that have provided for
“land conservation measures” that are specific and/or well-reasoned enough to have a real impact on the
siting of renewable generation facilities through the Certificate of Public Good process. Through the creation
of the following regional energy generation maps, the NRPC is planning for the development of additional
renewable generation facilities in the region (using the LEAP model targets as a basis of conversation) and
providing for clarity regarding regional land conservation measures and specific policies.

The NRPC has developed renewable energy generation maps for four renewable energy resources: solar, wind,
hydro, and biomass. The following subsection provides a basic explanation of how the maps were created

and how they are intended to be used and/or integrated into the Northwest Regional Plan. This is followed by
subsections explaining the intent behind the maps of each renewable energy resource. Maps created while
developing this project are provided in Appendix C.

ENERGY GENERATION MAPS METHODOLOGY
NRPC staff worked with other regional planning commissions, the Department of Public Servie and other
project partners in the state to develop criteria that would inform and guide the siting of renewable energy
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~N

generation facilities. The NRPC and the other RPCs each created e
maps that provide a macro-scale look at different factors that

. . e FIGURE 5.7 ROOFTOP SOLAR —
impact the siting of facilities. POTENTIAL CAPACITY
Spatial data showing generation potential, which was originally NRPC has appoximated potential solar
compiled by the Vermont Sustainable Jobs Fund, formed the generation from both commercial/
basis of the NRPC’s mapping exercise. The NRPC then identified industrial and residential rooftops in

region. The analysis estimates that
25% of all residential, commercial and
industrial structures may be correctly
side for solar generation and have

conservation resources in the region that were considered worthy
of protection from development. These resources were selected
through conversations with project partners, analysis of the current

Northwest Regional Plan, and public input. Known and possible actually installed solar panels. NRPC

constraints were subsequently identified. then estimated that a typical residential
system would generate 4 kW of

Known constraints are conservation resources that shall be electricity and that a typical commercial

or industrial system would generate 20

protected from all future development of renewable generation KW of electricity.

facilities. Possible constraints are conservation resources that the

NRPC intends to protect, to some extent, from the development Based on these assumptions, the

of renewable generation facilities. The presence of possible Northwest region could potentially
constraints on a parcel does not necessarily preclude the siting of generate 28.8 MW of electricity from
renewable generation facilities on a site. Siting in these locations rooftop solar generation. About 21.6

MW would come from residential
rooftops and 7.2 MW would come from
commerical and industrial rooftops.

could occur if impacts to the affected possible constraints are
mitigated, preferably on-site.

When considering locations for future renewable energy generation | Additional development of structures

facilities, the NRPC would like developers to target regional in the region would provide additional
locations with generation potential that do not contain any known generation capacity. While these
or possible constraints. These areas are shows as “prime” on the assumptions allow for only rough

approximations, they do provide a

renewable ener; eneration maps in Appendix C. Further, if prime .
g8y & P PP P sense that rooftop solar may be a viable

areas are located within a half-mile of existing transmission or way to meet at least a portion of the
three-phase distribution infrastructure, the NRPC finds that these regional generation targets.

areas should be given further preference by the Public Service _J
Board. Areas with high generation potential but that also contain

possible constraints are identified on the regional energy generation maps as “base” areas. These areas may
be appropriate for the development of renewable energy generation facilities, but they should be given less
preference than prime areas.

A full list of the known constraints and possible constraints identified by the NRPC for each type of generation
(solar, wind, biomass, hydro), along with information about data sources, may be found in Appendix B.

It should be noted that the energy generation maps are based on the best available geographic data. They

are macro-scale maps meant to guide the development of renewable generation facilities. The NRPC expects
that some applicants or parties will be able to provide on-site information that is more accurate regarding the
presence of known and/or possible constraints. This information will need to be taken into account by the
NRPC and the Public Service Board when reviewing applications for renewable generation facilities to ensure
that known constraints are not impacted and to ensure that impacts to possible constraint areas are mitigated.
The energy generation maps are not intended to be used without the accompanying goals and policies of the
NRPC contained in this plan.
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MAPS AND STANDARDS FIGURE 5.8 SOLAR POTENTIAL DIAGRAM

Solar Generation Facilities -

LEAP Generation Target 208.5 MW

The NRPC has determined that several types of If this represents the total land
area of the NRPC Region...
(about 455,489.65 acres)

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 NRPC. In no particular Then this is the amount of that area
. . . which is considered Prime Solar...
order, these preferred locations include the following: (about 24,184 acres)

e Rooftops of structures

e Former landfill sites ) And this is about the area that

° . . . would be needed to reach the
Brownfield S'IteS and Superfgnd sites that are 2050 goal of 208.5 MW new
not located in a state or regionally designated in-region capacity through

on-ground installations...

downtown or village center
(about 1,459.5 acres)

e Abandoned and active earth resource extraction
sites (sand pits, gravel pits, rock quarries)
e Surface parking lots \_

J

The preferred locations are often a good fit for solar generation facilities (provided that site-specific standards
are met). 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. NRPC is actively working to develop this
data to help provide additional guidance for future development of solar facilities.

The targets developed by the Department of Public Service and the regional planning commissions indicate
that approximately 208.5 MW of solar will be needed in the region by 2050 to meet the 90 x 50 goal. Although
this amount seems considerable at first glance, upon analysis the target seems much more achievable for

the region. Acreage data from the solar regional energy generation maps shows that there are approximately
24,184 acres of “prime” solar in the region after land with known and possible constraint areas are removed.

To generate 208.5 MW of solar generation, approximately 1,459.5 acres are required given today’s technology
(approximately 7 acres per 1 MW of generation). The 1,459.5 acres needed to meet the target constitute
5.31% of the total acreage of prime solar (with known and possible constraints removed) and 0.32% of the
total land area of the entire Northwest region. Therefore, the NRPC finds that the solar target is attainable.

Many parts of the region are suited to solar development, but western Franklin County and Grand Isle County
stand out. Western Franklin County is where the greatest regional electrical demand is located, so developing
solar in this area is ideal in terms of electrical grid efficiency. Grand Isle County has less electrical demand and
may also have some grid capacity restrictions based on comments made by the public electric utility serving
the area, Vermont Electric Cooperative. Both areas also have a substantial amount of area that is prime

solar yet also contains a possible constraint. In many of these locations, the possible constraint on the site is
typically primary agricultural soils or protected lands.
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Based on conversations with the Department of Public Service and other RPCs, it is the NRPC’s understanding
that it is generally less expensive to interconnect ground-mounted solar when it is close to existing
transmission lines or three-phase distribution lines. The NRPC analyzed the amount of prime solar acres
located within a half-mile of transmission lines and three-phase distribution lines. The NRPC’s analysis found
about 10,259 acres of prime solar (with known and possible constraints removed) within a half-mile of
transmission or distribution infrastructure. It is in these areas that the NRPC would like to target future solar
generation (if generation is not to be located in “preferred locations,” as identified above).

There is more electric infrastructure in southern and western Franklin County than in other parts of the region.
These same areas also are close to Chittenden County, a region that may have a difficult time meeting its
generation targets due to its considerable electric demand and smaller land mass on which to site generation
facilities. There is some concern that southern and western Franklin County may see more than its fair share of
new solar generation facilities. However, the NRPC understands that siting facilities in these areas will provide
landowners with financial benefits and that it may be necessary to provide electricity to meet state economic
and energy needs.

Wind Generation Facilities -

LEAP Generation Target 19 MW

The Department of Public Service sets a lower target for wind generation than solar generation in the region.
The Northwest region is already home to half of the Georgia Mountain Community Wind project, which
generates approximately 10 MW of electricity (the electricity generated is purchased by Burlington Electric).
The generation targets call for an additional 19 MW of new wind generation in the Northwest region by 2050.

Prime wind generation data is available from the Vermont Sustainable Jobs Fund. Wind potential at wind
“hub” heights of 50 meters (164 feet) and 70 meters (230 feet), as provided in the dataset, have been
regionally mapped (See Appendix C).

Smaller, net-metering scale wind generation may be possible throughout most of the region at lower
elevations. More information is needed regarding the viability and affordability of these systems, but generally
the NRPC views these types of facilities favorably provided that impacts to known constraints are avoided,
impacts to possible constraints are mitigated, and site-specific concerns are addressed. NRPC does not support
the construction of “industrial” or “commercial” wind generation facilities within the region. For more
information please see Section IV.

III

The regional wind generation maps in Appendix C do not show many wind generation areas with high
generation potential. This is due to the existence of known constraints, most notably conservation habitat
design blocks and source protection areas for public water supplies. This is consistent with existing language in
the Northwest Regional Plan.

As stated earlier, known constraint areas have been removed from the map and are not suitable for renewable
generation development. The remaining portion of the region with considerable wind generation potential
constitutes a relatively small area that can effectively generate electricity from wind. Meeting the 19 MW
target for new wind generation in areas without known or possible constraint areas may be a challenge.

To compensate for the challenge of meeting the wind generation target, the NRPC may need to plan for
additional generation from other renewable sources—most likely, solar. Hydro, biomass, and even geothermal
sources would probably be insufficient to produce the amount of electricity required to keep the region on
track to meet the 90 x 50 goal.
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There has been an ongoing call from concerned citizens and advocacy groups for site-specific standards for
large-scale wind generation facilities in Vermont, especially regarding sound. Concerns have also been raised
regarding aesthetics, surface water degradation, and the “flicker effect” (caused by moving turbine arms in
front of the sun). The Public Service Board has been tasked with creating sound standards for wind generation
facilities per Act 174. These standards shall be adopted by the board by July 1, 2017. The NRPC finds that

the other potential concerns raised regarding wind generation facilities should continue to be studied by the
Department of Public Service and the Public Service Board but are not addressed by this plan.

Hydro Generation Facilities -

LEAP Generation Target 10 MW

The LEAP model results follow the guidance from a study commissioned by the Department of Public Service.
The study found that 10 MW of new hydro generation is possible in the region. This generation would come
from 16 existing dams in the region that are not currently producing electricity (see Figure 5.9) and from
retrofits to existing dams to generate additional electricity at those sites. Existing dams that are not currently
producing electricity could only account for approximately 1,019 kW (or about 1 MW) of generation capacity.
According to the Department of Public Service, most dams need to provide at least 500 kW of generation
capacity to be cost effective. Therefore, it seems unlikely that many of the smaller existing dams in the region
would be refitted in the future to provide generation capacity. It also means that the majority of untapped
hydro potential in the region is located at existing dam sites that are already producing electricity.

The growth of hydro generating capacity in the region is desirable because of the positive effect it may have

on baseload electrical production (according to the Department of Public Service, most new in-state hydro

\
‘ Year ‘ Hazard Potential
Stream Owner Built | Classification kw
Georgia-3 Lamoille River-TR 5
Sheldon-2 Goodsell Brook 0
Webster (Lower) Black Creek 46
Mud Creek Mud Creek State of VT - DFW 1957 | Low 8
Johnsons Mill Bogue Branch Perry Cooper 1928 | Low 5
Trout Brook Reservoir Trout Brook Town of Enosburg Low 4
Bullis Pond Rock River Town of Franklin 1843 | Low 9
Lynch Abenaki Bay-TR Karen Lynch 1969 | Low 1
Browns Pond The Branch Jamie Rozzi 1920 | Low 29
Fairfield Pond Dead Creek-TR swanton Light & Power Low 15
Department
Lake Carmi Pike River-TR State of VT - DEC 1970 | Low 14
Fairfield Swamp Pond Dead Creek State of VT- DFW 1967 | Low 18
Swanton Missisquoi River ;‘g;g:ﬁ:\:ﬁht & Power 1920 | Low 850
St. Albans North Reservoir | Mill River City of St. Albans 1895 | High 6
St. Albans South Reservoir | Mill River City of St. Albans 1910 | Significant 6
Silver Lake Beaver Meadow Brook-TR | City of St. Albans 1912 | Significant 3
e |10 )
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can’t be considered baseload power because the dams are required to operate as “run-of-river” and therefore
aren’t always a reliable source of generation in the summertime). Hydro generation is a more consistent and
reliable source of renewable generation than both wind and solar generation. Investment in existing and

new hydro sites should meet environmental standards established by the State of Vermont Agency of Natural
Resources.

The NRPC supports continued import of hydro-generated electricity from the New York Power Authority
projects in the St. Lawrence River Valley and from Hydro-Québec. However, the commission is concerned
about the long-term price of electricity from these projects. In recent years, several projects have been
proposed in Vermont and New York to construct privately owned DC transmission lines from the Canadian
border to various points on the New England grid, including several locations in Vermont. These transmission
lines will allow additional electricity to be transmitted to the United States from Canada, primarily from Hydro-
Québec, which will subsequently be sold on the ISO New England grid. This potentially will mean that Vermont
public utilities will be competing with public utilities from southern New England for electricity generated by
Hydro-Québec. The NRPC is concerned that this increased competition with public utilities from outside the
state may lead to higher wholesale electricity costs and higher electricity rates for Vermonters. Although the
region and state may need to continue to rely on Hydro-Québec for some hydro generated electricity to ensure
that the 90 x 50 goal is met, the NRPC finds additional in-state renewable generation to be preferable.

The NRPC generally supports hydro generation in the region—but due to the regulatory complexity of
permitting dams, the cost of refurbishing existing dams, and the potential effects that dams may have

on wildlife, it finds that meeting the LEAP target of 10 MW of new generation capacity by 2050 would be
tremendously difficult. The NRPC is committed to planning for and exploring hydro generation at existing
sites, but the commission believes that planning for additional generation from other renewable sources and
advances in electricity storage may be needed to ensure that the 90 x 50 goal can be attained.

Biomass Generation Facilities

Biomass, in various forms, can be used to produce heat and electricity. For several reasons, the LEAP model
does not provide a target for biomass electric generation or thermal generation (or at least for thermal
generation from a “district heating facility” —a central facility that would provide heat to several structures).

Electrical generation from biomass is specifically not addressed by LEAP due to concerns about how additional
large-scale biomass electric generation, from both wood and methane sources, may impact climate change
and air quality in the region. There are also concerns about the efficiency of using biomass to generate
electricity. However, in the event that a biomass heating facility is proposed in the region, it would certainly
make sense to have the proposed facility operator assess whether the facility could also cost effectively
provide electrical generation (i.e., a Combined Heat and Power [CHP] facility).

Some farms in the Northwest region currently use “cow power” biomass to generate electricity. “Cow power”
utilizes methane released from cow manure to fuel an engine. The engine, in turn, creates electricity. There
are five “cow power” facilities located on farms in Franklin County. A currently proposed facility in St. Albans
Town is slated to use manure and food scraps from the solid waste district to generate electricity. Food scraps
are another fuel source that may open up possibilities for additional generation. The NRPC supports using cow
power to the greatest extent possible in the region given its renewable nature, the financial support it can
provide to regional farmers, and additional water quality benefits.

Thermal generation is the more probable route for utilizing biomass, especially from forests (i.e., “woody
biomass”) in the region. The LEAP model also does not provide a target for thermal generation from a central
biomass facility (i.e., district heating), but instead it provides some targets for distributed thermal generation



that are addressed in Section VI and Appendix A. New district heating facilities that utilize woody biomass for
thermal generation should be located in areas that have a relatively dense collection of possible system users.
Downtowns and villages (and probably some hamlets) should be targeted as possible future sites of district
heating facilities.

The development of a district heating facility entails high capital costs for both the “power plant” and the
distribution network. Ensuring buy-in from prospective local users is necessary for economic viability and is
certainly a challenge to facility development.

Developing future district heating facilities may be difficult, especially in the short term, because many ideal
sites are served by relatively low-priced natural gas. Future district heating ideally would be located in eastern
Franklin County, where biomass resources are most abundant. Grand Isle County may also be a potential
location for a district heating facility due to a lack of competition with natural gas. However, Grand Isle County
lacks local biomass resources and would most likely need to be supplied from other parts of the region, or
from outside the region, making such a facility less economically viable.

When discussing the use of woody biomass, it is important to consider the long-term sustainability of the
region’s forest. It takes time for forest regeneration to occur after logging. The region should not become
overly reliant on biomass for electrical or thermal generation in order to ensure that the region’s forests are
sustainable over the long term. That said, woody biomass will continue to be an important, affordable, and
accessible fuel source for heating individual structures in rural locations in the region.

Biomass from agricultural crops can be used in the production of biofuels. Although the research in this field is
evolving, using agricultural land to produce crops to be manufactured into biofuels in the region could provide
an economic opportunity for regional farmers. Ideally, production facilities where agricultural products are
manufactured into biofuels would be located on farms or in appropriate locations within the region’s villages.
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VI. FEASIBILITY, CHALLENGES AND CONCLUSIONS
A. FEASIBILITY

Combined with the LEAP model results, the analysis of existing energy demand and supply provides a
framework for discussing the region’s energy present and future. From that framework, the NRPC has
developed goals, strategies, and implementation actions for both conservation and generation that will

help the region achieve the 90 x 50 goal. Generally, the generation goals and strategies, guided by the LEAP
generation targets, are feasible for the region to achieve in terms of both the amount of electricity needed to
reach projected demand and the amount of land required to generate the electricity.

In the Northwest 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 difficulty of
developing hydro and wind generation facilities in the region. However, the generation targets remain feasible
despite challenges posed by grid limitations and by site-specific siting issues that the NRPC is confident can

be addressed at least partially and overcome through the implementation of this plan. 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 Appendix C provide guidance on how those types of renewable energy generation facilities
should be deployed in the region.

The identified conservation goals and strategies may be more difficult for the NRPC to implement. Electricity
conservation goals will require changes by individual consumers in the region. The NRPC can facilitate and
help organize the efforts of other organizations in the region (e.g., public utilities, Efficiency Vermont) but
has little expertise or influence in this area. Thermal efficiency is similar. The NRPC can aid the efforts of
other organizations to increase thermal efficiency in the region, but it cannot accomplish the plan’s goals and
strategies alone.

The third area of conservation—transportation—is different. One of the NRPC’s core functions is to coordinate
transportation planning for the region. Combined with the NRPC’s experience in land use planning—a
discipline inextricably linked to transportation planning—the commission is well suited to implement
transportation goals and strategies. Progress on transportation implementation actions will be prioritized.

B. IMPLEMENTATION CHALLENGES

The NRPC faces several challenges in achieving the 90 x 50 goal. Many cannot be resolved by the NRPC alone
and will require the cooperation and coordination of the federal government, state government, and private
sector. Other challenges, such as those posed by Chittenden County’s future electricity demand, will require
the NRPC to make policy decisions that will have an impact on the achievement of state energy goals. Key
implementation challenges include the following:

e Baseload vs. intermittent electricity — Solar and wind generation technologies create electricity
intermittently: when the sun is shining and when the wind is blowing, respectively. Unfortunately, the
times when these generation sources are operating do 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. At present, baseload electricity is typically generated
by fossil fuel, nuclear, or hydro generation sources; this may change in the future. Research indicates that
solar and wind generation often complement each other, and increased solar generation in the region
has helped the region address peak loads. Still, reaching the 90 x 50 goal will require the development
of alternative technologies—most likely, more efficient and large-scale batteries, which will enable
renewable technologies to supply baseload electricity (and fossil fuel generation facilities transitioning to
“peaking” plants).



Grid limitations — Distributed solar generation can impact the function of the electrical grid. The Vermont
electrical grid was developed to have a one-way flow of electricity. As with the rest of the United States,
Vermont has historically depended on a small number of centralized power plants—the vast majority of
which are now located outside of the state. When the Vermont Yankee nuclear facility was operating, the
state had a relatively “balanced” grid.

With growth in distributed solar generation, the way in which electricity is generated has changed. In
some parts of the region, the grid may not be fully capable of allowing the placement of all scales of
renewable energy generation facilities in every community. According to Green Mountain Power, its
portion of the regional grid should be able to deal with additional solar generation, but there is less
information available from VEC, the Village of Swanton, and the Village of Enosburg Falls. If the region
and state are going to become more reliant on distributed solar generation, or even become a net
exporter of renewable energy, Vermont public utilities and Vermont Electric Power Company (VELCO)
will need to increase the pace of system-wide upgrades. This may be a difficult task to complete without
directly impacting ratepayers and the cost of electricity in the state and the region.

Inclement weather — Increased reliance on electricity for regional heating and transportation energy
needs could be challenged by the region’s weather. Winter storms and high winds often threaten the
region’s electrical distribution infrastructure. Downed power lines could impact the ability of some
regional households to provide heat or to have a means of transportation if the household is solely
reliant on electric heat pumps and/or electric vehicles. Although this challenge may be addressed
through increasingly concentrated regional development and improved battery technology, households
might still need to have a secondary means of heating their homes (and to carry the cost of maintaining
a secondary heating source). Other means of overcoming the challenge of inclement weather include
creating grid redundancy, creating microgrids (i.e., grids that can disconnect and operate when the main
grid is not functioning), and developing more accurate weather prediction tools such as VELCO’s weather
analytics tool.

Difficulty in developing new hydro — As mentioned, it is difficult to develop new hydro power sources,
even at existing dam sites. Achieving the LEAP target of hydro generation in the region may be difficult or
even impossible. Due to the relatively high capacity factor associated with hydro generation, “replacing”
the need for hydro with more solar generation will be difficult.

Biofuels, ethanol, renewable natural gas, and heat pumps — The LEAP targets are very reliant upon
biofuels and ethanol as an energy source for heavy vehicles. Current technology and economics would
certainly make a transition from diesel to biodiesel and ethanol unlikely. Significant technological advances
will be necessary to make the use of biofuels on such a large scale possible and truly renewable (currently,
biofuels production requires considerable fossil fuel inputs).

Manufacturing biodiesel fuels locally may be an economic opportunity for local farmers. UVM Extension
has successfully worked with Borderview Farms in Alburgh to grow crops that are converted to biofuels.
The farm currently cultivates sunflowers and switchgrass which are refined on site. The biofuels created
are then used by machinery, including tractors, on farm. It remains to be seen if this success story can be
replicated on other farm in the region or on a commercial scale.

The NRPC also has concerns about producing and using ethanol given the high amount of fossil fuels
needed for its production. There may also be major infrastructural challenges to creating a supply chain to
distribute and sell biofuels in the region and the state.

The LEAP analysis does not factor in the potential use of “renewable” natural gas by Vermont Gas in the
future. According to Vermont Gas, it will begin to purchase renewable natural gas from a farm in Salisbury,
VT in 2017. The gas will be produced by processing cow manure in an anaerobic digester to create natural



gas. The economic viability of renewable natural gas, its impacts on climate change, and its classification
as a “renewable” resource should be analyzed in future updates to this plan.

The LEAP analysis only factors in the energy use of heat pumps for heating. It does not factor in the use of
heat pumps for cooling. Use of heat pumps for cooling may have a substantial effect on electricity demand
in the summer, especially given the potential effects of climate change on the region. This issue should be

addressed in future revisions to the LEAP analysis.

Proximity to Chittenden County — Although the LEAP generation targets appear to be achievable in the
Northwest region and for most of the state, it may be much more difficult for neighboring Chittenden
County to attain its LEAP generation targets. Chittenden County’s existing electricity demand is larger
than that of the Northwest region, and the electric demand in Chittenden County is growing at a faster
rate than in the rest of the state. There will likely be pressure on the regions surrounding Chittenden
County to “help” it meet its generation targets. The NRPC specifically expects there to be pressure to
develop additional solar in southern and western parts of the region due to these areas being adjacent
to Chittenden County. This is especially true given grid limitations that exist in Addison County and
Washington County. The NRPC will need to decide whether or not it is appropriate for the region to be

an energy “exporter” to Chittenden County. The effects of additional generation in the region will need
to be weighed against the potential monetary benefits that additional generation may have for some of
the region’s landowners, as well as the positive impacts that it may have both in helping the state achieve
the 90 x 50 goal and on the overall state economy. Many regional residents rely on Chittenden County for
employment.

Reliance on cord wood and biomass — The LEAP model depends very heavily on cord wood use as

a single-family home heating source (and for commercial and industrial heating, too). The NRPC has
some questions about how this increased demand will be met regionally and about the potential
environmental impacts of increased reliance on wood—particularly with regard to climate change.
Although wood is a renewable resource that is currently available in the region, its use in the region
should be monitored as this plan evolves to ensure that it continues to be harvested in a sustainable
manner. The continued reliance on cord wood for heating and its impacts on greenhouse gas emissions
in the region should be monitored. As the impacts of climate change on the Northwest region become
clearer, the widespread use of cord wood should be reassessed to ensure that its use continues to be in
the best interest of the region and the state. In addition, information from BERC indicates that the region
has less low-grade wood that can be used for biomass heating than other regions of Vermont. This may
limit efforts in the region to greatly expand the use of biomass for heat and electricity generation.

Lack of site-specific guidelines for solar and wind generation facilities — The energy generation maps in
the plan address which conservation resources should be protected from development of renewables
and which conservation resources should be subject to mitigation if impacted by development of
renewables. This plan does not provide site-specific guidelines for how solar or wind should be placed on
a site if it is deemed appropriate for development. The issues of screening, stormwater management, fall
distance, sound levels, and aesthetics have not been addressed in this plan. The NRPC did not address
these issues directly in this plan primarily due to the unique challenges that each particular site poses to
renewable development.

The legislature has developed setback requirements for solar facilities and has enabled municipalities to
develop solar facility screening ordinances, but concerns persist about whether enough has been done
to protect the state’s working landscape. Sentiment is even stronger in the state regarding the need

for siting standards for wind generation facilities. Of particular concern to the NRPC are the possible
economic inequities that can result through the siting of a wind generation facility in the region. The
NRPC advocates for changes to the Section 248 process ensuring that the economic benefits provided by
a developer are distributed equally to all municipalities that are impacted by a proposed facility.



e Impacts on local energy companies — The changing energy landscape may have negative impacts on local
energy companies that cannot evolve their business model. In the short term, this may hinder regional
citizens from accessing new, innovative heating technologies locally. In the long term, it may lead some
local energy companies to disband, with lost jobs as a consequence.

e Lack of RBES and CBES outreach and enforcement — Although Efficiency Vermont has provided some
outreach to local contractors and the general 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.
Combined, this could slow regional and statewide weatherization efforts.

e Limits of regional jurisdiction — There are limits to how much the NRPC can do to ensure that the 90 x 50
goal is accomplished. The commission can influence state policy and implement projects that fall within
an RPC’s jurisdiction in state statutes, but many of the changes that will be required will need to happen
on a macro scale (i.e., federal and state policy) and on a micro scale (i.e., the choices of individuals in the
region). The NRPC will need to be cognizant of its limitations when implementing this plan.

Despite the challenges involved in implementation, it is important to remember the key issues this plan hopes
to address: energy security, environmental protection, and economic need/opportunities. Without making
significant changes to how the Northwest region generates and uses energy, our energy future will be less
secure, our environment less healthy, and our economic situation potentially dire. The NRPC finds that any and
all progress toward the goals of this plan is important. A lack of action at the state, regional, and local levels
may have calamitous consequences.

C. ONGOING COMMUNICATION AND COORDINATION

The NRPC’s efforts moving forward will focus on implementing the strategies identified in Section V. The NRPC
will work with the Department of Public Service to integrate this plan into the regional plan in a manner that
ensures that the latter may receive “certification” from the department. Once certification of the regional

plan is complete, the NRPC will begin to work with interested regional municipalities to amend their municipal
plans to ensure regional certification.
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Summary Results and Methodology

Introduction

This document supplements the regional energy plans created by each Regional Planning Commission
(RPC). It was developed by Vermont Energy Investment Corporation (VEIC) as documentation to
modeling work performed for the RPCs. An award from the Department of Energy’s SunShot Solar
Market Pathways program funded the creation of a detailed statewide total energy supply and demand
model. The VEIC team used the statewide energy model as a foundation for the region-specific modeling
efforts. More detailed methodology is included at the end of this report.

Statewide Approach

Historic information was primarily drawn from the Public Service Department’s Utility Facts 2013 and
EIA data. Projections came from the Total Energy Study (TES)?, the utilities” Committed Supply?, and
stakeholder input.

Demand Drivers
Each sector has a unit that is used to measure activity in the sector. That unit is the “demand

driver” because in the model it is multiplied by the energy intensity of the activity to calculate
energy demand.

The population change for each region is calculated from town data in Vermont Population
Projections 2010-2030.* Growth rates are assumed constant through 2050.

RPC Annual Growth
Addison 0.00%
Bennington 0.02%
Central VT 0.12%
Chittenden 0.48%
Lamoille 1.46%
Northwest 0.87%
NVDA 0.21%
Rutland -0.27%
Southern Windsor 0.24%
Two Rivers 0.29%

L' Vermont Public Service Department, Utility Facts 2013,
http://publicservice.vermont.gov/sites/dps/files/documents/Pubs_Plans Reports/Utility Facts/Utility%20Facts%202
013.pdf

2 Vermont Public Service Department, Total Energy Study: Final Report on a Total Energy Approach to Meeting
the State’s Greenhouse Gas and Renewable Energy Goals. December 8, 2014.
http://publicservice.vermont.govi/sites/psd/files/Pubs_Plans Reports/TES/TES%20FINAL %20Report%2020141208
.pdf.

3 Vermont Public Service Department provided the data behind the graph on the bottom half of page E.7 in Utility
Facts 2013. It is compiled from utility Integrated Resource Plans

4 Jones, Ken, and Lilly Schwarz, Vermont Population Projections-2010-2030, August, 2013.
http://dail.vermont.gov/dail-publications/publications-general-reports/vt-population-projections-2010-2030.




| Windham | 0.34% |

People per house are assumed to decrease from 2.4 in 2010 to 2.17 in 2050. This gives the
number of households, the basic unit and demand driver in the model for residential energy
consumption.

Projected change in the energy demand from the commercial sector was based on commercial
sector data in the TES. The demand driver for the commercial sector is commercial building
square feet which grow almost 17% from 2010 to 2050.

The team entered total industrial consumption by fuel from the TES directly into the model. It
grows from 1.1 TBtu in 2010 to 1.4 TBtu in 2050.

Transportation energy use is based on projections of vehicle miles traveled (VMT). VMT
peaked in 2006 and has since declined slightly.> Given this, and Vermont’s efforts to concentrate
development and to support alternatives to single occupant vehicles, VMT per capita is assumed
to remain flat at 12,000.

The regional models use two scenarios. The reference scenario assumes a continuation of today’s energy
use patterns, but does not reflect the Vermont’s renewable portfolio standard or renewable energy or
greenhouse gas emissions goals. The main changes over time in the reference scenario are more fuel
efficient cars because of CAFE standards and the expansion of natural gas infrastructure. The 90% x
2050 veic scenario is designed to achieve the goal of meeting 90% of Vermont’s total energy demand
with renewable sources. It is adapted from the TES TREES Local scenarios. It is a hybrid of the high and
low biofuel cost scenarios, with biodiesel or renewable diesel replacing petroleum diesel in heavy duty
vehicles and electricity replacing gasoline in light duty vehicles. Despite a growing population and
economy, energy use declines because of efficiency and electrification. Electrification of heating and
transportation has a large effect on the total demand because the electric end uses are three to four times
more efficient than the combustion versions they replace.

Regionalization Approach

The demand in the statewide model was broken into the state’s planning regions. Residential demand was
distributed according to housing units using data from the American Community Survey. Commercial
and industrial demand was allocated to the regions by service-providing and goods-producing NAICS
codes respectively. Fuel use in these sectors was allocated based on existing natural gas infrastructure. In
the commercial sector, it was assumed that commercial fuel use per employee has the same average
energy intensity across the state. All commercial natural gas use was allocated to the regions currently
served by natural gas infrastructure, and the rest of the fuel was allocated to create equal consumption by
employee.

5 Jonathan Dowds et al., “Vermont Transportation Energy Profile,” October 2015,
http://vtrans.vermont.gov/sites/aot/files/planning/documents/planning/Vermont%20T ransportation%20Energy%20P
rofile%202015.pdf.



The industrial sector was assumed to be more diverse in its energy consumption. In the industrial sector,
natural gas was allocated among the regions currently served by natural gas based on the number of
industrial employees in each region. Other non-electric fuels were distributed among regions without
access to natural gas, as it was assumed that other non-electric fuels were primarily used for combustion
purposes, and that purpose could likely be served more cheaply with gas. Transportation demand was
primarily regionalized through population. The passenger rail sector of transportation demand was
regionalized using Amtrak boarding and alighting data to create percentages of rail miles activity by
region.® The freight rail sector of transportation was regionalized using the following approach: in regions
with freight rail infrastructure, activity level was regionalized by share of employees in goods-producing
NAICS code sectors. Regions without freight rail infrastructure were determined using a Vermont Rail
System map and then assigned an activity level of zero.” A weighting factor was applied to regions with
freight rail infrastructure to bring the total activity level back up to the calculated statewide total of freight
rail short-ton miles in Vermont. Each region’s share of state activity and energy use is held constant
throughout the analysis period as a simplifying assumption.

Results

The numbers below show the results of the scenarios in “final units,” sometimes referred to as “site”
energy. This is the energy households and businesses see on their bills and pay for. Energy analysis is
sometimes done at the “source” level, which accounts for inefficiency in power plants and losses from
transmission and distribution power lines. The model accounts for those losses when calculating supply,
but all results provided here are on the demand side, so do not show them.

The graphs below show the more efficient 90% x 2050 veic scenario, which is one path to reduce demand
enough to make 90% renewable supply possible. This scenario makes use of wood energy, but there is
more growth in electric heating and transportation to lower total energy demand. Where the graphs show
“Avoided vs. Reference,” that is the portion of energy that we do not need to provide because of the
efficiency in this scenario compared to the less efficient Reference scenario.

6 National Association of Railroad Passengers, “Fact Sheet: Amtrak in Vermont,” 2016,
https://www.narprail.org/site/assets/files/1038/states_2015.pdf.

7 Streamlined Design, “Green Mountain Railroad Map” (Vermont Rail System, 2014),
http://www.vermontrailway.com/maps/regional_map.html.
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Figure 3: Regional residential energy consumption by fuel
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Detailed Sources and Assumptions

Residential

The TES provides total fuels used by sector. We used a combination of industry data and professional
judgement to determine demand inputs at a sufficiently fine level of detail to allow for analysis at many
levels, including end use (heating, water heating, appliances, etc.), device (boiler, furnace, heat pump) or
home-type (single family, multi-family, seasonal, mobile). Assumptions for each are detailed below. All
assumptions for residential demand are at a per-home level.

Space Heating

The team determined per home consumption by fuel type and home type. EIA data on Vermont home
heating provides the percent share of homes using each type of fuel. 2009 Residential energy
consumption survey (RECS) data provided information on heating fuels used by mobile homes. Current
heat pumps consumption estimates were found in a 2013 report prepared for Green Mountain Power by
Steve LeTendre entitled Hyper Efficient Devices: Assessing the Fuel Displacement Potential in Vermont
of Plug-In Vehicles and Heat Pump Technology. Future projections of heat pump efficiency were
provided by Efficiency Vermont Efficient Products and Heat Pump program experts.

Additional information came from the following data sources:

e 2010 Housing Needs Assessment?

e EIA Vermont State Energy Profile®

e 2007-2008 VT Residential Fuel Assessment®

e EIA Adjusted Distillate Fuel Oil and Kerosene Sales by End Use!!

The analyst team made the following assumptions for each home type:

e Multi-family units use 60% of the heating fuel used by single family homes, on average, due to
assumed reduced size of multi-family units compared to single-family units. Additionally, where
natural gas is available, the team assumed a slightly higher percentage of multi-family homes use
natural gas as compared to single family homes, given the high number of multi-family units
located in the Burlington area, which is served by the natural gas pipeline. The team also assumed
that few multi-family homes rely on cordwood as a primary heating source.

8 Vermont Housing and Finance Agency, “2010 Vermont Housing Needs Assessment,” December 2009
http://www.vtaffordablehousing.org/documents/resources/623 1.8 Appendix_6_ 2010 Vermont Housing_Needs A
ssessment.pdf.

9 U.S. Energy Information Administration, “Vermont Energy Consumption Estimates, 2004,”
https://www.eia.gov/state/print.cfm?sid=VT

10 Frederick P. Vermont Residential Fuel Assessment: for the 2007-2008 heating season. Vermont Department of
Forest, Parks and Recreation. 2011.

11'U.S. Energy Information Administration, “Adjusted Distillate Fuel Qil and Kerosene Sales by End Use,”
December 2015, https://www.eia.gov/dnav/pet/pet_cons_821usea_dcu_nus_a.htm.




e Unoccupied/Seasonal Units: On average, seasonal or unoccupied homes were expected to use
10% of the heating fuel used by single family homes. For cord wood, we expected unoccupied or
seasonal homes to use 5% of heating fuel, assuming any seasonal or unoccupied home dependent
on cord wood are small in number and may typically be homes unoccupied for most of the winter
months (deer camps, summer camps, etc.)

e Mobile homes—we had great mobile home data from 2009 RECS. As heat pumps were not
widely deployed in mobile homes in 2009 and did not appear in the RECs data, we applied the
ratio of oil consumed between single family homes and mobile homes to estimated single family
heat pump use to estimate mobile home heat pump use.

e The reference scenario heating demand projections were developed in line with the TES reference
scenario. This included the following: assumed an increase in the number of homes using natural
gas, increase in the number of homes using heat pumps as a primary heating source (up to 37% in
some home types), an increase in home heated with wood pellets, and drastic decline in homes
heating with heating oil. Heating system efficiency and shell efficiency were modeled together
and, together, were estimated to increase 5-10% depending on the fuel type. However, heat
pumps are expected to continue to rapidly increase in efficiency (becoming 45% more efficient,
when combined with shell upgrades, by 2050). We also reflect some trends increasing home
sizes.

e Inthe 90% x 2050 veic Scenario, scenario heating demand projections were developed in line
with the TES TREES Local scenarios, a hybrid of the high and low biofuel cost scenarios. This
included the following: assumed increase in the number of homes using heat pumps as a primary
heating source (up to 70% in some home types), an increase in home heated with wood pellets, a
drastic decline in homes heating with heating oil and propane, and moderate decline in home
heating with natural gas. Heating system efficiency and shell efficiency were modeled together
and were estimated to increase 10%-20% depending on the fuel type. However, heat pumps are
expected to continue to rapidly increase in efficiency (becoming 50% more efficient, when
combined with shell upgrades by 2050). We also reflect some trends increasing home sizes.

Lighting

Lighting efficiency predictions were estimated by Efficiency Vermont products experts.

Water Heating

Water heating estimates were derived from the Efficiency Vermont Technical Reference Manual.*2
Appliances and Other Household Energy Use:

EnergyStar appliance estimates and the Efficiency Vermont Electric Usage Chart!® provided estimates for
appliance and other extraneous household energy uses.

12 Efficiency Vermont, “Technical Reference User Manual (TRM): Measure Savings Algorithms and Cost
Assumptions, No. 2014-87,” March 2015,
http://psh.vermont.gov/sites/psb/files/docketsandprojects/electric/majorpendingproceedings/TRM%20User%20Man
ual%20N0.%202015-87C.pdf.




Using the sources and assumptions listed above, the team created a model that aligned with the residential
fuel consumption values in the TES.

Commercial

Commercial energy use estimates are entered in to the model as energy consumed per square foot of
commercial space, on average. This was calculated using data from the TES.

Industrial
Industrial use was entered directly from the results of the TES data.
Transportation

The transportation branch focused on aligning with values from the Total Energy Study (TES)
Framework for Analysis of Climate-Energy-Technology Systems (FACETS) data in the transportation
sector in the Business as Usual (BAU) scenario. The VEIC 90% x 2050 scenario was predominantly
aligned with a blend of the Total Renewable Energy and Efficiency Standard (TREES) Local High and
Low Bio scenarios in the transportation sector of FACETS data. There were slight deviations from the
FACETS data, which are discussed in further detail below.

Light Duty Vehicles

Light Duty Vehicle (LDV) efficiency is based on a number of assumptions: gasoline and ethanol
efficiency were derived from the Vermont Transportation Energy Profile.!* Diesel LDV efficiency was
obtained from underlying transportation data used in the Business as Usual scenario for the Total Energy
Study, which is referred to as TES Transportation Data below. Biodiesel LDV efficiency was assumed to
be 10% less efficient than LDV diesel efficiency.!® Electric vehicle (EV) efficiency was derived from an
Excel worksheet from Drive Electric Vermont. The worksheet calculated EV efficiency using the number
of registered EVs in Vermont, EV efficiency associated with each model type, percentage driven in
electric mode by model type (if a plugin hybrid vehicle), and the Vermont average annual vehicle miles
traveled. LDV electric vehicle efficiency was assumed to increase at a rate of .6%. This was a calculated
weighted average of 100-mile electric vehicles, 200-mile electric vehicles, plug-in 10 gasoline hybrid and
plug-in 40 gasoline hybrid vehicles from the Energy Information Administration Annual Energy
Outlook.®

13 Efficiency Vermont, “Electric Usage Chart Tool,” https://www.efficiencyvermont.com/tips-tools/tools/electric-
usage-chart-tool.

14 Jonathan Dowds et al., “Vermont Transportation Energy Profile,” October 2015,
http://vtrans.vermont.gov/sites/aot/files/planning/documents/planning/VVermont%20T ransportation%20Energy%20P
rofile%202015.pdf.

15U.S. Environmental Protection Agency: Office of Transportation & Air Quality, “Biodiesel,”
Www.fueleconomy.gov, accessed August 19, 2016, https://www.fueleconomy.gov/feg/biodiesel.shtml.

16 U.S. Energy Information Administration, “Light-Duty Vehicle Miles per Gallon by Technology Type,” Annual
Energy Outlook 2015, 2015, https://www.eia.gov/forecasts/aeo/data/browser/#/?id=50-
AEO2016&cases=ref2016~ref no_cpp&sourcekey=0.




Miles per LDV was calculated using the following assumptions: data from the Vermont Agency of
Transportation provided values for statewide vehicles per capita and annual miles traveled.'” The total
number of LDVs in Vermont was sourced TES Transportation Data. The calculated LDV miles per capita
was multiplied by the population of Vermont and divided by the number of LDVs to calculate miles per
LDV.

The number of EVs were sourced directly from Drive Electric Vermont, which provided a worksheet of
actual EV registrations by make and model. This worksheet was used to calculate an estimate of the
number of electric vehicles using the percentage driven in electric mode by vehicle type to devalue the
count of plug-in hybrid vehicles. Drive Electric Vermont also provided the number of EVs in the 90% x
2050 veic scenario.

Heavy Duty Vehicles

Similar to the LDV vehicle efficiency methods above, HDV efficiency values contained a variety of
assumptions from different sources. A weighted average of HDV diesel efficiency was calculated using
registration and fuel economy values from the Transportation Energy Data Book.!® The vehicle efficiency
values for diesel and compressed natural gas (CNG) were all assumed to be equal.’® Diesel efficiency was
reduced by 10% to represent biodiesel efficiency.?’ Propane efficiency was calculated using a weighted
average from the Energy Information Administration Annual Energy Outlook table for Freight
Transportation Energy Use.?

In the 90% x 2050 veic scenario, it was assumed HDV's will switch entirely from diesel to biodiesel or
renewable diesel by 2050. This assumption is backed by recent advances with biofuel. Cities such as
Oakland and San Francisco are integrating a relatively new product called renewable diesel into their
municipal fleets that does not gel in colder temperatures and has a much lower overall emissions factor.?
Historically, gelling in cold temperatures has prevented higher percentages of plant-based diesel
replacement products.

Although there has been some progress toward electrifying HDVs, the VEIC 90% x 2050 scenario does
not include electric HDVs. An electric transit bus toured the area and gave employees of BED, GMTA,
and VEIC a nearly silent ride around Burlington. The bus is able to fast charge using an immense amount
of power that few places on the grid can currently support. The California Air Resources Board indicated

17 Jonathan Dowds et al., “Vermont Transportation Energy Profile.”

18 Ibid.

19 “Natural Gas Fuel Basics,” Alternative Fuels Data Center, accessed August 19, 2016,
http://www.afdc.energy.gov/fuels/natural_gas_basics.html.

20 U.S. Environmental Protection Agency: Office of Transportation & Air Quality, “Biodiesel.”

21 US Energy Information Administration (EIA), “Freight Transportation Energy Use, Reference Case,” Annual
Energy Outlook 2015, 2015, http://www.eia.gov/forecasts/aeo/data/browser/#/?id=58-AE02015&region=0-
0&cases=ref2015&start=2012&end=2040&f=A&linechart=ref2015-d021915a.6-58-AEOQ2015&sourcekey=0.
22 Oregon Department of Transportation and U.S. Department of Transportation Federal Highway Administration,
“Primer on Renewable Diesel,” accessed August 29, 2016, http://altfueltoolkit.org/wp-
content/uploads/2004/05/Renewable-Diesel-Fact-Sheet.pdf.




a very limited number of electric HDVs are in use within the state.?* Anecdotally, Tesla communicated it
is working on developing an electric semi-tractor that will reduce the costs of freight transport.?*

The total number of HDVs was calculated using the difference between the total number of HDVs and
LDVs in 2010 in the Vermont Transportation Energy Profile and the total number of LDVs from TES
Transportation Data.?> HDV miles per capita was calculated using the ratio of total HDV miles traveled
from the 2012 Transportation Energy Data Book and the 2012 American Community Survey U.S.
population estimate.??” The total number of HDVs and HDV miles per capita were combined with the
population assumptions outlined above to calculate miles per HDV.

Rail

The rail sector of the transportation branch consists of two types: freight and passenger. Currently in
Vermont, freight and passenger rail use diesel fuel.?2%° The energy intensity (Btu/short ton-mile) of
freight rail was obtained from the U.S Department of Transportation Bureau of Transportation Statistics.
A 10-year average energy intensity of passenger rail (Btu/passenger mile) was also obtained from the U.S
Department of Transportation Bureau of Transportation Statistics.®! Passenger miles were calculated
using two sets of information. First, distance between Vermont Amtrak stations and the appropriate
Vermont border location were estimated using Google Maps data. Second, 2013 passenger data was
obtained from the National Association of Railroad Passengers.®> Combined, these two components
created total Vermont passenger miles. We used a compound growth rate of 3% for forecast future
passenger rail demand in the 90% x 2050 veic scenario, consistent with the historical growth rates of rail

23 California Environmental Protection Agency Air Resources Board, “Draft Technology Assessment: Medium- and
Heavy-Duty Battery Electric Trucks and Buses,” October 2015,
https://www.arb.ca.gov/msprog/tech/techreport/bev_tech report.pdf.

2 Elon Musk, “Master Plan, Part Deux,” Tesla, July 20, 2016, https://www.tesla.com/blog/master-plan-part-deux.
% Jonathan Dowds et al., “Vermont Transportation Energy Profile.”

% “Transportation Energy Data Book: Edition 33” (Oak Ridge National Laboratory, n.d.), accessed August 18,
2016.

27U. S. Census Bureau, “Total Population, Universe: Total Population, 2012 American Community Survey 1-Year
Estimates,” American Fact Finder, 2012,
http://factfinder.census.gov/bkmk/table/1.0/en/ACS/12_1YR/B01003/0100000US.

28 US Energy Information Administration (EIA), “Freight Transportation Energy Use, Reference Case.”

2 Vermont Agency of Transportation Operations Division - Rail Section, “Passenger Rail Equipment Options for
the Amtrak Vermonter and Ethan Allen Express: A Report to the Vermont Legislature,” January 2010,
http://www.leg.state.vt.us/reports/2010ExternalReports/253921.pdf.

30 U.S. Department of Transportation: Office of the Assistant Secretary for Research and Technology Bureau of
Transportation Statistics, “Table 4-25: Energy Intensity of Class | Railroad Freight Service,” accessed August 26,
20186,
http://www.rita.dot.gov/bts/sites/rita.dot.gov.bts/files/publications/national_transportation_statistics/html/table 04 2
5.html.

31 U.S. Department of Transportation: Office of the Assistant Secretary for Research and Technology Bureau of
Transportation Statistics, “Table 4-26: Energy Intensity of Amtrak Services,” accessed August 26, 2016,
http://www.rita.dot.gov/bts/sites/rita.dot.gov.bts/files/publications/national_transportation_statistics/html/table_04_2
6.html.

32 National Association of Railroad Passengers, “Fact Sheet: Amtrak in Vermont,” 2016,
https://www.narprail.org/site/assets/files/1038/states 2015.pdf.




passenger miles in Vermont.® Passenger rail is assumed to completely transform to electric locomotion.
Freight rail is assumed to transform to biodiesel or renewable diesel.

Air

The total energy of air sector used appropriate FACETS data values directly. The air sector is expected to
continue using Jet Fuel in both scenarios.

33 Joseph Barr, AICP et al., “Vermont State Rail Plan: Regional Passenger Rail Forecasts.”
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APPENDIX B - ENERGY RESOURCE MAPPING

Version 13 - 5/30/2017

The following is a list of the known constraints and possible constraints that have been included on the
regional energy generation map in Appendix C (solar, wind, woody biomass, and hydroelectric). The energy
generation maps are not intended to be used without the accompanying goals and policies of the NRPC
contained in this plan. For more information about how the energy generation maps shall be used, please
see Section V of the plan (see: Energy Resources Maps and the Public Service Board, Energy Generation Maps
Methodology, and Northwest Regional Energy Generation Maps and Standards).

A. EXPLANATION OF CONSTRAINTS

The following is an explanation of known and possible constraints used by the NRPC to create the regional
energy generation maps. This list of constraints shall also be considered by the NPRC during the review of
generation project applications (Section 248) in the Northwest Region:

KNOWN CONSTRAINTS

Known constraints are considered high-priority resources and for this reason energy generation facilities shall
not be located in areas where known constraints exist. For this planning initiative, known constraints have
been removed from the base layer of each applicable type of resource (solar, wind, biomass, hydro).

POSSIBLE CONSTRAINTS

Possible Constraints are lower-priority resources. These resources often impact the siting process for
generation facilities. New generation facilities shall not have an undue adverse impact upon possible
constraints. Often, site-specific mitigation solutions are possible when possible constraints exist on a parcel.
Therefore, possible constraints have been included in the area designated as “base” on the regional energy
generation maps (solar, wind, biomass, hydro).

B. SOLAR GENERATION MAPS
STATE KNOWN CONSTRAINTS
e Confirmed and Unconfirmed Vernal Pools: There is a 600-foot buffer around confirmed or unconfirmed
vernal pools. (Source: ANR)

e State Significant Natural Communities and Rare, Threatened, and Endangered Species: Rankings S1
through S3 were used as constraints. These include all of the rare and uncommon rankings within the file.
For more information on the specific rankings, explore the methodology for the shapefile. (Source: VCGI)

e River Corridors: Only mapped River Corridors were mapped. Does not include 50 foot buffer for streams
with a drainage area less than 2 square miles. (Source: VCGI)

e National Wilderness Areas: (Source: VCGI)
e FEMA Floodways: (Source: VCGI)
e (Class 1 and Class 2 Wetlands: (Source: VCGI)

REGIONALLY IDENTIFIED CRITICAL RESOURCES (REGIONAL KNOWN CONSTRAINTS)

e Designated Downtowns, Designated Growth Centers, and Designated Village Centers: These areas the
center of dense, traditional development in the region. This constraint does not apply to roof-mounted
solar within such designated areas. The inclusion of this resource as a regional constraint is consistent
with goals and policies of the Northwest Regional Plan. (Source: NRPC)



FEMA Flood Insurance Rate Map (FIRM) Special Flood Hazard Areas: Special flood hazard areas as
digitized by the NRPC were used—just 100-year flood plain (500-year floodplain not mapped). The
inclusion of this resource as a regional constraint is consistent with goals and policies of the Northwest
Regional Plan. (Source: NRPC)

Ground and Surface Waters Drinking Protection Areas: Buffered Source Protection Areas (SPAs) are
designated by the Vermont Department of Environmental Conservation (DEC). SPA boundaries are
approximate but are conservative enough to capture the areas most susceptible to contamination. The
inclusion of this resource as a regional constraint is consistent with goals and policies of the Northwest
Regional Plan. (Source: Vermont Agency of Natural Resources [ANR])

Vermont Conservation Design Highest Priority Forest Blocks: The lands and waters identified here are
the areas of the state that are of highest priority for maintaining ecological integrity. Together, these
lands comprise a connected landscape of large and intact forested habitat, healthy aquatic and riparian
systems, and a full range of physical features (bedrock, soils, elevation, slope, and aspect) on which
plant and animal natural communities depend. The inclusion of this resource as a regional constraint is
consistent with goals and policies of the Northwest Regional Plan. (Source: ANR)

Public Water Sources: A 200-foot buffer is used around public drinking water wellheads. The inclusion of
this resource as a regional constraint is consistent with goals and policies of the Northwest Regional Plan.
(Source: ANR)

National Natural Landmark — Chazy Fossil Reef: The Chazy Fossil Reef in Isle La Motte has been
designated a National Natural Landmark by the US Department of Interior. (Source: NRPC)

Municipal Conservation Land Use Areas: Conservation Land Use Districts, as designated in municipal
plans, that include strict language that strongly deters or prohibits development have been included

as a regional known constraint. The inclusion of this resource as a regional constraint is consistent with
the goals and policies of the Northwest Regional Plan. Specific municipal land use districts included are
outlined in Section D.

STATE POSSIBLE CONSTRAINTS

Protected Lands: This constraint includes public lands held by agencies with conservation or natural
resource oriented missions, municipal natural resource holdings (ex. Town forests), public boating and
fishing access areas, public and private educational institution holdings with natural resource uses and
protections, publicly owned rights on private lands, parcels owned in fee by non profit organizations
dedicated to conserving land or resources, and private parcels with conservation easements held by non
profit organizations. (Source: VCGI)

Deer Wintering Areas: Deer wintering habitat as identified by the Vermont Agency of Natural Resources.
(Source: VCGI)

Hydric Soils: Hydric soils as identified by the US Department of Agriculture. (Source: VCGI)
Agricultural Soils: Local, statewide, and prime agricultural soils are considered. (Source: VCGI)

Act 250 Agricultural Soil Mitigation Areas: Sites conserved as a condition of an Act 250 permit.
(Source: VCGI)

REGIONALLY IDENTIFIED RESOURCES (REGIONAL POSSIBLE CONSTRAINTS)

Class 3 Wetlands: Class 3 wetlands in the region have been identified have been included as a Regional
Possible Constraint. The inclusion of this resource as a regional constraint is consistent with goals and
policies of the Northwest Regional Plan (Source: ANR)

Municipal Conservation Land Use Areas: Conservation Land Use Districts, as designated in municipal
plans, that include strict language that deters, but does not prohibit development, have been included as
a regional possible constraint. Specific municipal land use districts included are outlined in Section D.



OTHER MAP FEATURES

Three-Phase Distribution Lines: All available utilities with service in any of the three regions (Source:
Green Mountain Power, Swanton Village Electric Department, Vermont Electric Coop, and Village of
Enosburg Falls) were mapped.

Transportation Infrastructure: These were removed in the initial analysis performed by VCGI. Does not
include parking lots. (Source: VCGI)

VELCO Transmission Lines and Substations: (Source: VCGI)

Water Bodies: Major water bodies (i.e., >1 square kilometer in surface area) are shown on maps as
“Lakes/Ponds.” (Source: VCGI)

C. BIOMASS MAPS
STATE KNOWN CONSTRAINTS

Confirmed and Unconfirmed Vernal Pools: There is a 600-foot buffer around confirmed or unconfirmed
vernal pools. (Source: ANR)

State Significant Natural Communities and Rare, Threatened, and Endangered Species: Rankings S1
through S3 were used as constraints. These include all of the rare and uncommon rankings within the file.
For more information on the specific rankings, explore the methodology for the shapefile. (Source: VCGI)

River Corridors: Only mapped River Corridors were mapped. Does not include 50 foot buffer for streams
with a drainage area less than 2 square miles. (Source: VCGI)

National Wilderness Areas: (Source: VCGI)
FEMA Floodways: (Source: VCGI)
Class 1 and Class 2 Wetlands: (Source: VCGI)

REGIONALLY IDENTIFIED CRITICAL RESOURCES (REGIONAL KNOWN CONSTRAINTS)

Designated Downtowns, Designated Growth Centers, and Designated Village Centers: These areas the
center of dense, traditional development in the region. This constraint does not apply to roof-mounted
solar within such designated areas. The inclusion of this resource as a regional constraint is consistent
with goals and policies of the Northwest Regional Plan. (Source: NRPC)

FEMA Flood Insurance Rate Map (FIRM) Special Flood Hazard Areas: Special flood hazard areas as
digitized by the NRPC were used—just 100-year flood plain (500-year floodplain not mapped). The
inclusion of this resource as a regional constraint is consistent with goals and policies of the Northwest
Regional Plan. (Source: NRPC)

Ground and Surface Waters Drinking Protection Areas: Buffered Source Protection Areas (SPAs) are
designated by the Vermont Department of Environmental Conservation (DEC). SPA boundaries are
approximate but are conservative enough to capture the areas most susceptible to contamination. The
inclusion of this resource as a regional constraint is consistent with goals and policies of the Northwest
Regional Plan. (Source: Vermont Agency of Natural Resources [ANR])

Vermont Conservation Design Highest Priority Forest Blocks: The lands and waters identified here are
the areas of the state that are of highest priority for maintaining ecological integrity. Together, these
lands comprise a connected landscape of large and intact forested habitat, healthy aquatic and riparian
systems, and a full range of physical features (bedrock, soils, elevation, slope, and aspect) on which
plant and animal natural communities depend. The inclusion of this resource as a regional constraint is
consistent with goals and policies of the Northwest Regional Plan. (Source: ANR)

Public Water Sources: A 200-foot buffer is used around public drinking water wellheads. The inclusion of
this resource as a regional constraint is consistent with goals and policies of the Northwest Regional Plan.
(Source: ANR)



e National Natural Landmark — Chazy Fossil Reef: The Chazy Fossil Reef in Isle La Motte has been
designated a National Natural Landmark by the US Department of Interior. (Source: NRPC)

e Municipal Conservation Land Use Areas: Conservation Land Use Districts, as designated in municipal
plans, that include strict language that strongly deters or prohibits development have been included
as a regional known constraint. The inclusion of this resource as a regional constraint is consistent with
the goals and policies of the Northwest Regional Plan. Specific municipal land use districts included are
outlined in Section D.

STATE POSSIBLE CONSTRAINTS

e Protected Lands: This constraint includes public lands held by agencies with conservation or natural
resource oriented missions, municipal natural resource holdings (ex. Town forests), public boating and
fishing access areas, public and private educational institution holdings with natural resource uses and
protections, publicly owned rights on private lands, parcels owned in fee by non profit organizations
dedicated to conserving land or resources, and private parcels with conservation easements held by non
profit organizations. (Source: VCGI)

e Deer Wintering Areas: Deer wintering habitat as identified by the Vermont Agency of Natural Resources.
(Source: VCGI)

e Hydric Soils: Hydric soils as identified by the US Department of Agriculture. (Source: VCGI)
e Agricultural Soils: Local, statewide, and prime agricultural soils are considered. (Source: VCGI)

e Act 250 Agricultural Soil Mitigation Areas: Sites conserved as a condition of an Act 250 permit.
(Source: VCGI)

REGIONALLY IDENTIFIED RESOURCES (REGIONAL POSSIBLE CONSTRAINTS)

e (Class 3 Wetlands: Class 3 wetlands in the region have been identified have been included as a Regional
Possible Constraint. The inclusion of this resource as a regional constraint is consistent with goals and
policies of the Northwest Regional Plan (Source: ANR)

e Municipal Conservation Land Use Areas: Conservation Land Use Districts, as designated in municipal
plans, that include strict language that deters, but does not prohibit development, have been included as
a regional possible constraint. Specific municipal land use districts included are outlined in Section D.

OTHER MAP FEATURES

e Three-Phase Distribution Lines: All available utilities with service in any of the three regions (Source:
Green Mountain Power, Swanton Village Electric Department, Vermont Electric Coop, and Village of
Enosburg Falls) were mapped.

e Transportation Infrastructure: These were removed in the initial analysis performed by VCGI. Does not
include parking lots. (Source: VCGI)

e VELCO Transmission Lines and Substations: (Source: VCGI)

e Water Bodies: Major water bodies (i.e., >1 square kilometer in surface area) are shown on maps as
“Lakes/Ponds.” (Source: VCGI)

D. WIND GENERATION MAPS
STATE KNOWN CONSTRAINTS
e Confirmed and Unconfirmed Vernal Pools: There is a 600-foot buffer around confirmed or unconfirmed
vernal pools. (Source: ANR)



State Significant Natural Communities and Rare, Threatened, and Endangered Species: Rankings S1
through S3 were used as constraints. These include all of the rare and uncommon rankings within the file.
For more information on the specific rankings, explore the methodology for the shapefile. (Source: VCGI)

River Corridors: Only mapped River Corridors were mapped. Does not include 50 foot buffer for streams
with a drainage area less than 2 square miles. (Source: VCGI)

National Wilderness Areas: (Source: VCGI)
FEMA Floodways: (Source: VCGI)
Class 1 and Class 2 Wetlands: (Source: VCGI)

REGIONALLY IDENTIFIED CRITICAL RESOURCES (REGIONAL KNOWN CONSTRAINTS)

Designated Downtowns, Designated Growth Centers, and Designated Village Centers: These areas the
center of dense, traditional development in the region. This constraint does not apply to roof-mounted
solar within such designated areas. The inclusion of this resource as a regional constraint is consistent
with goals and policies of the Northwest Regional Plan. (Source: NRPC)

FEMA Flood Insurance Rate Map (FIRM) Special Flood Hazard Areas: Special flood hazard areas as
digitized by the NRPC were used—just 100-year flood plain (500-year floodplain not mapped). The
inclusion of this resource as a regional constraint is consistent with goals and policies of the Northwest
Regional Plan. (Source: NRPC)

Ground and Surface Waters Drinking Protection Areas: Buffered Source Protection Areas (SPAs) are
designated by the Vermont Department of Environmental Conservation (DEC). SPA boundaries are
approximate but are conservative enough to capture the areas most susceptible to contamination. The
inclusion of this resource as a regional constraint is consistent with goals and policies of the Northwest
Regional Plan. (Source: Vermont Agency of Natural Resources [ANR])

Vermont Conservation Design Highest Priority Forest Blocks: The lands and waters identified here are
the areas of the state that are of highest priority for maintaining ecological integrity. Together, these
lands comprise a connected landscape of large and intact forested habitat, healthy aquatic and riparian
systems, and a full range of physical features (bedrock, soils, elevation, slope, and aspect) on which
plant and animal natural communities depend. The inclusion of this resource as a regional constraint is
consistent with goals and policies of the Northwest Regional Plan. (Source: ANR)

Public Water Sources: A 200-foot buffer is used around public drinking water wellheads. The inclusion of
this resource as a regional constraint is consistent with goals and policies of the Northwest Regional Plan.
(Source: ANR)

National Natural Landmark — Chazy Fossil Reef: The Chazy Fossil Reef in Isle La Motte has been
designated a National Natural Landmark by the US Department of Interior. (Source: NRPC)

Municipal Conservation Land Use Areas: Conservation Land Use Districts, as designated in municipal
plans, that include strict language that strongly deters or prohibits development have been included

as a regional known constraint. The inclusion of this resource as a regional constraint is consistent with
the goals and policies of the Northwest Regional Plan. Specific municipal land use districts included are
outlined in Section D.

STATE POSSIBLE CONSTRAINTS

Protected Lands: This constraint includes public lands held by agencies with conservation or natural
resource oriented missions, municipal natural resource holdings (ex. Town forests), public boating and
fishing access areas, public and private educational institution holdings with natural resource uses and
protections, publicly owned rights on private lands, parcels owned in fee by non profit organizations



dedicated to conserving land or resources, and private parcels with conservation easements held by non
profit organizations. (Source: VCGI)

Deer Wintering Areas: Deer wintering habitat as identified by the Vermont Agency of Natural Resources.
(Source: VCGI)

Hydric Soils: Hydric soils as identified by the US Department of Agriculture. (Source: VCGI)
Agricultural Soils: Local, statewide, and prime agricultural soils are considered. (Source: VCGI)

Act 250 Agricultural Soil Mitigation Areas: Sites conserved as a condition of an Act 250 permit.
(Source: VCGI)

REGIONALLY IDENTIFIED RESOURCES (REGIONAL POSSIBLE CONSTRAINTS)

Class 3 Wetlands: Class 3 wetlands in the region have been identified have been included as a Regional
Possible Constraint. The inclusion of this resource as a regional constraint is consistent with goals and
policies of the Northwest Regional Plan (Source: ANR)

Municipal Conservation Land Use Areas: Conservation Land Use Districts, as designated in municipal
plans, that include strict language that deters, but does not prohibit development, have been included as
a regional possible constraint. Specific municipal land use districts included are outlined in Section D.

OTHER MAP FEATURES

Three-Phase Distribution Lines: All available utilities with service in any of the three regions (Source:
Green Mountain Power, Swanton Village Electric Department, Vermont Electric Coop, and Village of
Enosburg Falls) were mapped.

Transportation Infrastructure: These were removed in the initial analysis performed by VCGI. Does not
include parking lots. (Source: VCGI)

VELCO Transmission Lines and Substations: (Source: VCGI)

Water Bodies: Major water bodies (i.e., >1 square kilometer in surface area) are shown on maps as
“Lakes/Ponds.” (Source: VCGI)

E. HYDRO GENERATION MAPS
KNOWN CONSTRAINTS

None

REGIONALLY IDENTIFIED RESOURCES (REGIONAL POSSIBLE CONSTRAINTS)

National Scenic and Recreational Rivers: Known constraint; Missisquoi and Trout Rivers. This constraint
will only be incorporated into the Hydroelectric Resource Map. Dams occurring within an impacted area
will be displayed as such on maps. (Source: Digitized by the BCRC from Upper Missisquoi and Trout Rivers,
Wild and Scenic Study Management Plan)

POSSIBLE CONSTRAINTS

“303d” List of Stressed Waters: Possible constraint. This constraint will only be incorporated into the
Hydroelectric Resource Map. Dams occurring within an impacted area will be displayed as such on maps.
(Source: ANR)

Impaired Water: Possible constraint. This constraint will only be incorporated into the Hydroelectric
Resource Map. Dams occurring within an impacted area will be displayed as such on maps. (Source: ANR)



e State Significant Natural Communities and Rare, Threatened, and Endangered Species: Rankings S1
through S3 were used as constraints. These include all of the rare and uncommon rankings within the file.
For more information on the specific rankings, explore the methodology for the shapefile. (Source: VCGI)

OTHER MAP FEATURES

¢ Three-Phase Distribution Lines: All available utilities with service in any of the three regions (Source:
Green Mountain Power, Swanton Village Electric Department, Vermont Electric Coop, and Village of
Enosburg Falls) were mapped.

e Transportation Infrastructure: These were removed in the initial analysis performed by VCGI. Parking lots
are not included. (Source: VCGI)

e VELCO Transmission Lines and Substations: (Source: VCGI)

e Water Bodies: Major water bodies (i.e., >1 square kilometer in surface area) are shown on maps as
“Lakes/Ponds.” (Source: VCGI)

F. EXPLANATION OF MUNICIPAL CONSERVATION LAND USE AREAS

The NRPC conducted an analysis of municipal conservation land use area. The analysis reviewed the written
descriptions of conservation land use areas from each municipal plan in the region. The intent of the analysis
was to see if the conservation land use areas contained language that restricted future development (including
the development of renewables). After review, the conservation land use areas from each municipal plan were
divided into the following categories:

STRONGLY DETERS

These conservation land uses areas use language that prohibits development or only permits limited, low-
density residential development. These areas are included as Regional Known Constraints on the Regional
Energy Generation maps. Municipal conservation land use areas that meet this description include:

e Alburgh Town & Village — Conservation Land A

e Enosburgh — Conservation District

e Enosburgh Falls — Conservation District

* Fletcher — Forest District

e Grand Isle — Conservation District

e Montgomery — Conservation District Il

e North Hero — Conservation District

¢ Richford — Recreation/Conservation District and Water Supply District
e St. Albans Town — Conservation District

DETERS

Several conservation land use areas in the region are described in municipal plans as areas where land

use shall be restricted to conservation, forestry, and agricultural uses and/or are described as land that is
geographically unsuitable for development. These areas are included as Regional Possible Constraints on the
Regional Energy Generation maps. Municipal conservation land use areas that meet this description include:

e Alburgh Town and Village — Conservation Land B
e Bakersfield — Conservation District

e Fairfax — Conservation District

e Fairfield — Conservation District

¢ Fletcher — Conservation District

e Highgate — Forest Reserve District



e Highgate — Protected District

e Montgomery — Conservation District |

¢ Richford - Forest/Conservation District

e Sheldon—Rural Lands Il

e Swanton Town and Village — Conservation District

NEUTRAL

These conservation land use areas may be identified in municipal plans as being geographically or topologically
unsuitable for development, yet contain language that allows for some types of development. These areas
have not been included on the Regional Energy Generation maps. Municipal conservation land use areas that
meet this description include:

e Berkshire — Conservation District

e Georgia — Natural Areas District

e Georgia — Recreation District

e South Hero — Conservation District

DEVELOPMENT MAY OCCUR

These conservation land use areas do not contain language that restricts development. These areas have not
been included on the Regional Energy Generation maps. Municipal conservation land use areas that meet this
description include:

e Franklin — Conservation District
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APPENDIX D - SUMMARY OF
PLANNING APPROACH AND PROCESS

This plan is the result of more than two years of work completed by NRPC staff, NRPC commissioners, and various
stakeholders throughout the region and the state. This plan builds on previous energy planning efforts in the
region and the efforts of the Public Service Department.

During the spring, summer, and fall of 2015, the NRPC worked with two other regional planning commissions—
the Bennington County Regional Commission and the Two Rivers-Ottauquechee Regional Commission—to meet
with stakeholders and discuss several issues. Meeting topics included the following: mapping and geographic
information, thermal efficiency, transportation, and electricity conservation and efficiency. From these
stakeholder meetings, many of the strategies in Section IV and Section V were formulated. The NRPC also worked
to collect a large amount of the data used in the plan—much of which is cataloged in Section Ill—during this
same time period.

Starting in the summer of 2015, the NRPC formed a Regional Energy Committee. Composed primarily of regional
commissioners, the 12 members of the committee met monthly to discuss the development of the plan. Much of
the committee’s early work consisted of aiding staff in the development of the Regional Energy Generation Maps
discussed in Section IV. The committee also provided direction for the development of this plan.

The NRPC held two public meetings in December 2015—one in North Hero and the other in Enosburg Falls—to
inform the public about the project and to solicit public input regarding the Renewable Energy Generation Maps.
This public input was then analyzed and assessed by the Regional Energy Committee and incorporated into this
plan.

A first draft of the plan was reviewed by the NRPC Energy Committee and the Department of Public Service in the
summer of 2016. Additional revisions were made, and a draft was released for public comment in October 2016.
After releasing the draft plan, the NRPC collected comments from individuals, municipalities, public utilities,

and other regional stakeholders. These comments influenced the content—including the strategies and energy
generation maps—and the construction of the adopted Regional Energy Plan.

Additional revisions were made to the draft Regional Energy Plan after the release of the “Regional
Determination Standards” by the Vermont Department of Public Service in November 2016. The plan then
underwent hearings before the Board of Regional Commissioners in May 2017 and June 2017.

The following organizations were integral to the development of the plan through their involvement in the
stakeholders process in 2015 or through direct feedback on drafts of the plan released by the NRPC 2016 and
2017:

e Champlain Valley Office of Economic Opportunity Efficiency Vermont

¢ Chittenden County Regional Planning Commission e Vermont Electric Cooperative

e Energy Action Network e Vermont Gas

e Green Mountain Power ¢ Vermont Natural Resources Council

e NeighborWorks of Western Vermont e Vermont Public Power Supply Authority

e Renewable Energy Vermont e Vermont Public Transportation Association
e VELCO e Vermont Public Service Department

e Vermont Agency of Commerce and Community e Vermont Sustainable Jobs Fund

Development e Village of Swanton Electric Department

* Vermont Agency of Transportation e Village of Enosburg Falls Electric Department

e Vermont Center for Geographic Information e Vital Communities

e Vermont Energy Investment Corporation and
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APPENDIX E - LISTS OF ACRONYMS

ACCD - Vermont Agency of Commerce and
Community Development

ACS — American Community Survey

ANR — Vermont Agency of Natural Resources
BCRC — Bennington County Regional Commission
BERC — Biomass Energy Resource Center

BTU — British thermal unit

CBES — Commercial Building Energy Standards

CCRPC — Chittenden County Regional Planning
Commission

C.L.D.E.R. - Champlain Islanders Developing
Essential Resources

CNG — compressed natural gas
CPG — Certificate of Public Good

CVOEO - Champlain Valley Office of Economic
Opportunity

DC —direct current

EAN — Energy Action Network

EIA — Energy Information Administration
ESP — energy service provider

EV — electric vehicle

EVT — Efficiency Vermont

FCIDC — Franklin County Industrial Development
Corporation

GMP — Green Mountain Power

GMT — Green Mountain Transit

GT —green tons

kW — kilowatts

LEAP — Long-range Energy Alternatives Planning
LP(G) — liquefied petroleum gas (propane)

NAICS - North American Industry Classification
System

NALG — net available low-grade growth (wood)

NRPC — Northwest Regional Planning
Commission

NYPA — New York Power Authority
MW — megawatts

PSB — Public Service Board

RBES — Residential Building Energy Standards
REC — Renewable Energy Credit

RINAs — rare and irreplaceable natural resources
RPC - regional planning commission

TES — Total Energy Study

TPl —Transportation Planning Initiative

TRORC — Two Rivers-Ottauquechee Regional
Commission

VCGI — Vermont Center for Geographic
Information

VEC — Vermont Electric Cooperative

VEIC — Vermont Energy Investment Corporation
VELCO — Vermont Electric Power Company

VMT — vehicle miles traveled

VPPSA — Vermont Public Power Supply Authority
VTrans — Vermont Agency of Transportation

VY — Vermont Yankee
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APPENDIX F - NORTHWEST REGION -
EXISTING RENEWABLE GENERATION FACILITY SUMMARY

The following is a summary of all existing renewable generation facilities in the Northwest Region organized by
municipality. For maps showing the location of each renewable generation facility in the region, please visit the
Energy Action Network’s Community Energy Dashboard: http://www.vtenergydashboard.org/.

[P e oo cocnncn \
Solar Wind Hydro Anaerobic
Generation Generation Generation | Anaerobic | Digester
Solar Capacity Wind Capacity Hydro Capacity Digester Capacity
Municipality Facilities (MW) Facilities (MW) Facilities (MW) Sites (MW)
Alburgh 15 0.11 0 0.000 0 0 0 0.00
Bakersfield 21 0.14 2 0.012 0 0 1 0.40
Berkshire 8 0.07 1 0.010 0 0 1 0.60
Enosburgh 23 0.29 2 0.003 1 2 0 0.00
Fairfax 73 0.43 1 0.003 1 3.6 0 0.00
Fairfield 38 0.74 3 0.025 0 0 0 0.00
Fletcher 19 0.11 0 0.000 0 0 0 0.00
Franklin 17 0.2 1 0.003 0 0 1 0.18
Georgia 70 0.71 3 5.017 0 0 0 0.00
Grand Isle 34 0.27 5 0.132 0 0 0 0.00
Highgate 13 0.09 0 0.000 1 9.4 0 0.00
Isle La Motte 6 0.08 0 0.000 0 0 0 0.00
Montgomery 11 0.07 0 0.000 0 0 0 0.00
North Hero 13 0.1 0 0.000 0 0 0 0.00
Richford 8 0.13 1 0.010 0 0 0 0.00
St Albans City 44 0.93 0 0.000 0 0 0 0.00
St Albans Town | 109 4.33 3 0 0 1 0.30
Sheldon 23 2.5 0 0.000 1 26.38 2 0.83
South Hero 51 0.39 2 0.005 0 0 0 0.00
Swanton 42 0.79 2 0.029 0 0 0 0.00

e |
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See Appendices for Appendices G & H.
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