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Town Energy Planning: A Framework for Action

AN INTRODUCTION

Why Energy Planning and Local Energy Action?

A 1980 survey conducted of Vermont town officials by the UM Extension
Service revealed that energy conservation and energy planning ranked first and
seventh respectively among 99 proposed priorities. This response is not
surprising in light of an increase in fuel oil prices from $.20 per gallon in
1972 to $1.30 a gallon in 1980 over a six-fold increase (State Energy Office).
This rapid rise in the price of o0il has resulted in an increasingly larger
share of our incomes spent on energy. This impact is especially hard felt in
Vermont which has an exceptionally long and severe heating season.

The impact of these price increases gains even greater significance
considering the fact that Vermont is dependent on outside sources (imported
from out of the state) to meet over 80% of its energy requirements and is
dependent on petroleum for approximately 65% of its energy (SED, 1980).
Several studies have found that more than 85% of the total money spent on
imported energy leaves the community (Donovan, 1979; Morris, 1979). This
results in -a drain on the local economy in terms of employment and income,
which is magnified by rising energy prices.

The response by town officials indicates the concern for action to reduce
our massive expenditures on conventional energy resources (i.e., oil, gas, and
coal), and the resultant flow of dollars and jobs out of the community. The
pathway to reducing our outside energy dependence involves energy conservation
and the development of local, renewable energy resources (i.e., solar, hydro,
wood, and wind). Not only do these measures save dollars otherwise spent on
outside energy, but they also promote expenditures within the community both
directly and through the muUIltiplier effect. Money that does not go out of the
area circulates through the local economy and creates more jobs, finances more
investments, and pays for more wages,

Local energy planning provides a way to systematically review areas in
which energy affects our lives, and a framework from which to undertake energy
projects to reduce our dependence on costly imported sources. Most
importantly, planning provides a vehicle for individuals to participate and
help create a more secure and affordable energy future.

A Suggested Course of Action

A plan is only as successful as the support it receives from the
townspeople and local government officials. A plan derives its value from the
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diligence to which it is used as a guiding document for matters which concern
the town. The most successful energy plans in the country have come from
broad-based citizen input campaigns designed to solicit the needs and values
of the community. Obtaining this input is often a difficult task, since many
people may not perceive either the benefits of local energy planning or energy
projects to be a top priority. Therefore, raising the "energy consciousness"
of a community is often thought to be a key ingredient to successful planning
and action.

A community-wide outreach project designed to reach and inform as many
residents as possible can be successful in raising the community's "energy
consciousness". Such a project might include getting people to actually look
at how rising energy prices are affecting their lives, and informing them
about the benefits of energy conservation and renewable energy measures.

Implementing energy conservation measures in town buildings has also been
a successful starting point in a town energy program. Oftentimes, people may
look to the town government to set an example and show the importance of
taking such measures.

It is important to start with workable projects that yield short-term
economic benefits. A small successful project lays the groundwork for larger
and longer range ones.

Once the energy consciousness of a community has been raised, energy and
its impacts may become an increased priority. A successful planning process
involving widespread community support can be initiated. Your community may
already be aware and significantly concerned about energy issues. Local
energy projects may have already been undertaken. In that case, your
community may be ready to further define its direction and goals by developing
a town energy plan, and proceed toward greater energy security.

Contents of This Booklet

This booklet contains two parts: "A Guide to Developing a Town Energy
Plan" -- This guide is designed to show towns the range of energy issues which
can be addressed at the local level. It serves as the framework for
initiating the energy planning process to examine needs and resources, explore
strategies, and develop energy actions. The guide contains brief descriptions
of specific action projects which can be implemented at the local level.

"A Local Energy Project Handbook" -- The Handbook further details and
offers a step-by-step approach to some of the action projects described
briefly in the Guide.
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A GUIDE TO DEVELOPING A TOWN ENERGY PLAN

Use of This Guide

This policy guide can fulfill two purposes:

1. It can serve as a guide for Energy Coordinators/Committees to help
in choosing a course of action and undertake energy projects. The
five policy areas serve as distinct categories from which energy
issues can be addressed at the local level.

2. It can serve as a guide for Energy Coordinators/Committees to help
in formulating a Town Energy Plan. This Energy Plan would ideally
be adopted by selectmen either as a supplement to the Town Master
Plan or as an integral part of the Town Master Plan. The Town
Energy Plan serves as:

- the conceptual and legal basis for energy conscious zoning and
subdivision ordinances.

a policy guide at the local level in Act 250 hearings by the
District Environmental Commission

official policy for the town on energy issues

A suggested format for the Energy Plan can be found in Appendix A,
"The Middlesex Energy Plan®.

Guide Format

The guide is structured around a set of five policy areas. These policy
areas are:

1. Town buildings and operations

2. Residential and commercial buildings
3. Renewable energy resources

4. Land use

5. Transportation



Each policy area includes a set of action projects. Some projects are
based on bringing various members of the community together to undertake
conservation and the development of renewable energy resources. Volunteer
weatherization crews, fuelwood cooperatives, and carpooling are three
examples.

Other projects require the direct involvement by the town government.
Examples include developing appropriate land use by-laws, appropriating funds
for conservation measures in town buildings, and managing the town forest for
fuelwood.

Energy Usage and Impact Study

The Energy Coordinator/Committee may wish to undertake an energy usage
and impact study to show the effect rising energy prices have on personal
incomes and budget demands. Specific figures for town buildings and rougher
figures for the community as a whole can be gathered to show the total energy
dollars spent in one year, energy dollars spent per household, and the amount
of dollars leaving the community. These figures, even with a 20% accuracy
margin, can be used as a tool to show the town and its residents the
seriousness of our energy predicament and the pathways out of it.

Energy and Power by Bensen, is a guidebook which shows a simplified step
by step approach to assessing energy usage and its impacts. Such a study was
done for the town of Danville, Vermont. (See Appendix B ——

Energy Needs Assessment

The Energy Coordinator/Committee may also want to assess the energy needs
of the community through a survey. Surveys can provide valuable information
about housing conditions, extent of conservation and renewable energy measures
undertaken, and emergency preparedness. A sample survey was conducted by the
town of Rupert, Vermont (see Appendix C).

(




Policy Area #1. Town Buildings and Operations

Energy conservation and the use of renewable energy resources
should be encouraged in town buildings and operations.

Justification:

The survey of Vermont town officials which revealed energy conservation
to be the top priority indicates a strong belief in the potential of
conservation to save on budget costs. As town budgets become tighter, and
needed town services compete for the same limited funds, local governments are
especially eager to reduce unnecessary budget costs. Energy costs have risen
faster than the rate of inflation since 1973, and consequently have reduced
the amount of money towns have to spend on other needs and services.

To reverse the increasing budget demands of energy costs, towns can
undertake cost-effective conservation measures and renewable energy
modifications in town buildings, introduce no-cost operational changes,
purchase more energy-efficient vehicles, invest in efficient street lighting,
and install renewable energy heating systems.

When first setting out to tackle town energy consumption, projects which
yield almost immediate returns on their investment (i.e., weatherstripping and
caulking) and which have small budgets, are most likely to be considered for
funding by the selectmen. A successful project will lead the way to projects
with longer returns on their investment and larger bUdgets.

In the town of Danville, energy expenditures increased from 4% of the
town budget in 1972 to 8% of the budget in 1980. Adjusted for inflation,
energy costs to the town increased 64%, with no new energy commitments.
During this time, the town added some insulation, weatherstripping, storm
windows, and replaced an oil furnace with one fueled by propane. These
measures reduced total energy expenditures from what they would have been had
no action been taken, yet energy still demanded an increasingly larger share
of the budget.

Objectives

1. To systematically reduce energy costs in town buildings, it is
recommended to:

a. Complete energy audits in all town buildings to determine how
much energy is used, identify areas of energy waste and areas
of potential savings, and identify areas for potential
renewable energy modifications.




b. Prepare a list of prioritized cost-effective measures, and
their estimated costs. When establishing priorities for
undertaking conservation measures and renewable energy
modifications, use a costing policy which includes the full
cost of energy use and related costs over the life of the
investment.

c. Prepare an item at a regular interval (i.e. yearly) for
presentation to the selectmen requesting appropriations for
cost-effective conservation measures and renewable energy
modifications.

d. Implement the approved measures and modifications, and
monitor energy use to evaluate their impact.

2. To reduce energy costs in town operations, it is recommended to use
a life cycle costing policy in evaluating any decisions concerning
the purchase by the town of any equipment, vehicle, or other item
requiring the consumption of energy.

Action Projects

1. Two Financial Policies for Energy-Related Investments

As energy costs continue to consume an increasingly larger share of
towns' budgets, expenditures for energy related investments will require
greater scrutiny. Investment decisions for weatherization measures in town
buildings, energy-efficient vehicles, furnaces, street lighting, and equipment
should utilize financial policies which include the full cost of energy over
the useful life of the project. Two such financial policies are the simple
payback period and life cycle costing. The simple payback period is an
excellent tool for ranking proposed energy conservation measures in buildings.
Life cycle costing is a useful tool in evaluating the purchase of an item
which actually uses energy to operate, i.e., a vehicle or furnace.

2. Financing Energy Conservation Measures and Renewable Energy
Modifications in Town Buildings

A variety of financing options are available for implementing energy
conservation and renewable energy measures. Projects can be funded: 1) out
of the town's discretionary funds, 2) as a budget item, 3) as a separate item
on the town warning requested out of general revenue funds, or in the form of
a bond issue, and 4) through leasing arrangements. A project's budget size
depends on how important conservation and renewable energy is viewed in the
community, and how receptive the community may be to funding out of general
revenues versus a bond issue. Choosing the optimal financing option depends
on understanding the trade-offs involved in each choice.
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3. Actual Conservation Measures and Renewable Energy Modifications

The State Energy Office has information on actual measures and
modifications which can be undertaken.

4. Building Energy Audits

Free energy audits are available by the Home Energy Audit Team (H.E.A.T.)
through the UM Extension Service and the State Energy Office. For a list of
firms that conduct in-depth engineering studies (t,e., to examine the added
stress on a structure due to increased snow load from insulation), consult the
State Energy Office.



Policy Area #2: Residential and Commercial Buildings

Energy conservation should be encouraged in all residential and
commercial buildings.

Justification

Energy use in homes accounts for 36% of all energy consumed in the state,
according to a 1979 Vermont Energy Advisory Board Report. At the time of the
1970 census, two-thirds of the state's 150,000 homes had no or inadequate
insulation. Estimates reveal that simple weatherstripping and caulking can
reduce energy consumption at least 15% in the average home, and insulating up
to cost-effective levels can reduce consumption another 25%.

The main obstacles to achieving this reduction appears to be a "transfer
of information"” gap and financial limitations. Projects can be undertaken at
the local level which help to inform the community about appropriate
weatherization measures and which expand the community's financing
opportunities.

In 1980, the residents of Montpelier spent approximately $4,390,700 for
building energy requirements, which computes to an average of $1,490 per
household. As indicated above, cost-effective weatherization measures could
reduce energy use by 40% in the average home or business.

Objectives

1. To provide educational opportunities to the residents about:

- Areas in the home or business place which lose energy;
- Economic weatherization levels;
- Types, costs, and installation of appropriate materials;

- Existing financing opportunities for the purchase of
materials;

- Energy curricula for schools.

2. To investigate, and implement as feasible, group purchasing and
financing programs.




3. To make available information on energy conserving building
construction standards, site design, landscaping techniques, and
other appropriate information to applicants for new building
permits and other interested persons.

4. To encourage homeowners to make available energy audit information
upon resale of the house.

Action Projects

1. Community Button-Up Project

A Community Button-Up Project is a locally designed and administered
energy conservation project. The scope of the project may vary within each
community depending upon local resources, leadership, and creativity. The
major goal of a Community Button-Up Project is to educate and mobilize a
significant'number of citizens to undertake low cost weatherization measures
in their homes. This can be achieved' through an extensive pUblicity and
outreach effort, hands-on workshops, and the distribution of do-it-yourself
booklets. This type of project usually occurs during a concentrated 2-3 month
effort, often in the fall as people prepare for the winter. A Community
Button-Up Project can help build a local constituency of leadership and
residents to address more comprehensive energy problems and needs over the
long term.

2. Volunteer Weatherization Crews

Volunteer weatherization crews fulfill the important task of conducting
mini-energy audits and installing low cost weatherization materials in the
homes of residents unable to do so themselves, such as the elderly and
disabled. The crews are comprised of local community volunteers ranging in
age from senior citizens to high school youths. This program fits in
extremely well with the Community Button-Up Project, and both have been
conducted simultaneously in other towns.

3. Energy Conservation Package

An information packet containing tips on how to maximize energy
conservation and the benefits of renewable energy can be designed to accompany
all permits for new building construction and be given to any interested
persons. The packet should contain existing pamphlets put out by various
state agencies and private groups on topics such as: building conatructLon
standards, proper weatherization levels, site location, landscaping
techniques, wood stove safety, financing opportunities, and information about
renewable energy systems.
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y, Community Insulation Project

This project encourages residents and businesses to obtain insulation
contracting by taking advantage of group rates during the off-season. The
success of the project depends on the degree of participation from the local
community, institutions, and agencies. In Northampton, Massachusetts, the
residents saved 20-25% of the cost of insulating attics, and recovered their
costs of insulating within 1-2 years through reduced energy bills.

5. Fuel Oil Cooperative

A fuel oil cooperative is an arrangement among community members to
purchase fuel oil at a lower price per gallon than the market price.
Households can receive bulk rate discounts by buying in large quantities
and/or buying from a given location which reduces the fuel oil dealer’'s
delivery costs. As an example, a household with an average fuel consumption
of 1,000 gallons a year, with a discount of 6 cents a gallon can save $60 a
year on their fuel bills.

6. Energy-Related Financing Opportunities, Tax Credits
and Energy Assistance Programs

Financial limitations can often be an obstacle to undertaking energy
conservation measures. There are several state and federal programs designed
to help individuals Ilearn about and finance conservation measures.
Individuals may be unaware of the various programs available. A community-
wide information project can help spread the word.

7. Energy Audits

The Home Energy Audit Team (H.E.A.T.) will give free energy audits to
help assess areas of heat loss and potential savings. The Women's Club of
Lyndonville did a door-to-door sign-up campaign for energy audits. The
Residential Conservation Corporation (RCC) will write up specifications for
energy conservation materials and costs.

Ig)
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Policy Area #3: Renewable Energy Resources

The use of local, renewable energy resources should be encouraged to
replace outside, non-renewable energy resources.

Justification

Local, renewable energy resources (Le., wood, solar, water, and wind)
offer advantages to the community on many different levels. On an individual
level, renewables are often cost-effective when compared to their non-
renewable counterparts (i.e., oil, coal, and gas). For instance, wood costs
about half the price of oil per BTU of energy (SEQ). The inclusion of passive
solar design in new home construction can supply up to 20-25% of a building's
space heating requirements while adding only marginally to the cost of
construction.  Solar domestic water heating systems, with 65% of the cost
offered in tax rebates, can supply up to 50% of year-round hot water heating
requirements and pay for itself in 4-8 years (SEQ).

Renewable energy resources are without exception found locally in Vermont
while non-renewables are found almost exclusively outside of Vermont. Many
studies indicate that for every dollar spent on outside energy resources, 85%
of that dollar flows out of the community. This results in a drain on the
local economy in terms of incomes and employment. In contrast, for every
dollar spent on wood, only 12% of that dollar leaves the community
(Greenfield, 1981). The rest remains in the local economy either in our own
pockets or in payments to fuel wood suppliers. Additionally, local renewable
energy resources, when compared to non-renewables, are not SUbject to embargos
or politically induced shortages.

In Vermont there are already strong indicators that renewable energy
resources are replacing non-renewables. Wood usage increased three-fold from
1975-1980, with an increase from 5% to 15% of our annual energy mix (SEQ).
The number of solar domestic water heaters has doubled in each of the last
four years (SEO, 1974-1980). Requests for permits to study hydroelectric
feasibility have increased greatly in the latter 1970's and early 1980's.

Projects undertaken at the local level can encourage the development of
local renewable energy resources by providing educational opportunities to the
community and by increasing the availability of renewables at affordable
prices.

Objectives

Fuelwood

To promote the use of wood, it is recommended to study the feasibility
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and possibly implement the following:

1. Alternative options for securing fuelwood which use the services of
local fuelwood suppliers and loggers. such as a fuelwood
cooperative and information brokerage between dealers and users;

2. Promote the Use Value Tax Program for stimulating fuelwood
production and improving management of our forests;

3. Provide information about the benefits of wood use and safety;

&

Manage the town forest for sawlogs and fuelwood for the benefit of
the town and its residents;

5. Develop an emergency fuelwood stockpile for elderly and disabled
citi zens,

Solar and Wind

1. Encourage the use of solar construction techniques and solar and
wind energy systems by providing educational opportunities ,to the
community.

2. Adopt the property tax exemption legislation for renewable energy
systems.

3. Mg the optimum location for solar sites for new development and
make this information available to the planning commission.

Hydro

1. Ma&e information available to residents about existing dan sites
and the procedures for developing hydroelectric power.

2. Undertake a preliminary site review of town owned hydro sites to
examine the potential for developing hydroelectric power for the
town's benefit.

Methane Gas

To study the feasibility and possibly implement:

1. Utilize methane gas from municipal sewage for the town's benefit.
2. Form a methane gas digester cooperative among local dairy farms.

i Alcohol Fuel

To study the feasibility and implement if deemed appropriate an alcohol
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fuels production facility.

Action Projects
1. Fuelwood Cooperative

A fuelwood cooperative is any arrangement among community members to
secure fuelwood at a price per cord lower than the market price. Cooperative
members meke a willing commitment to substitute personal labor in return for a
lower price. Some of the key components include democratic control, service
at cost, and membership owned. This project details a specific arrangement
where coop members receive uncut logs from local loggers and fuelwood dealers
and then cut and split the logs to appropriate size.

2. Use Vaue Tax Program and Forestland

This state-wide program is designed to encourage the use of sound forest
land and agricultural practices, and to ease developmental pressures caused by
high property taxes. Landowners can choose to have their land appraised at
use value (vs. fair market value, which is generally higher) in exchange for
undertaking a management program for their woodlot or farmland. With 90¢% of
Vermont's forestland in private ownership, these lands represent a sizeable
and valuable resource for recreation, wildlife, watershed protection, .timber
and fuelwood production. A community-wide educational project can increase
the understanding of how the Use Vaue Tax Program works.

3. Town Forest Management

There are about 121 town forests in Vermont, totalling 38,524 acres. All
town forests are under some management at some level by the Department of
Forests, Parks, and Recreation. Some are used very intensively for multiple
use and wood products, some for wood products only, some for watersheds, and
some for recreation. However, many town forests could be managed more
intensively to provide income to the town, increase the availability of
fuelwood, increase wildlife habitat and for other resources. County foresters
can conduct a preliminary inventory of your town forest, if one hasn't been
done in the past or in recent times. Due to changes in priorities and reduced
budgets within the Department of FPR, may towns are retaining a private
forester for management services. A private forester can manage the forest on
a continual basis through the development of a long-term management plan.
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4. Emergency Fuelwood stockpile

An emergency fuelwood stockpile can help mitigate the impacts and provide
short-term relief to elderly and disabled persons who run out of wood during
the winter. These families may improperly plan for, or have insufficient
financial resources, to secure their total fuelwood requirements for the
winter. Temporary shortages may occur during critical times. A stockpile
could alleviate hardships until a supply can be found.

5. Solar, Wind, and Wood Safety Outreach Program

A community outreach project can help inform the community about existing
renewable energy systems available, their operation and safe use, costs, and
financing opportunities.

6. Property Tax Exemption for Alternative Energy Facilities

In 1975, the state of Vermont passed enabling legislation (32 V.S.A. 34)
allowing towns in Vermont to vote to "exempt alternative energy sources from
real and personal property taxation.” As of 1982, approximately 40 towns have
adopted such an ordinance, most of them adopting the wording of the state
statute verbatim. However, the state's wording allows for a wide range of
interpretations as to what exactly is included in the definition of an
alternative energy facility and its components. This ambiguity may partially
explain the rejection of the ordinance in several towns, including Brattleboro
(1977), Middlesex (1980), and Waitsfield (1982). Towns may be more willing to
pass an ordinance in which:

- the ordinance specifies what alternative energy facilities and
components are eligible for exemption; and

the suggestions of selectmen, town officials, and townspeople are

solicited as to what facilities and components should be' eligible
for exemption.

7. Mapping Optimum Solar Sites

This basically involves locating slopes in the town with a southern
exposure. A simple mg of southern slopes can be developed by looking at
topographical maps available from the U.S. Geological Survey. An actual on-
site review can be undertaken to check for solar interference from neighboring
hillsides.

8. Hydroelectric Development

There are over 150 existing dan sites in Vermont over 50 kw, with a
potential to provide 134 megawatts (Warshow). Though hydroelectric
development at existing dan sites may be cost-effective when compared to new
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oil and nuclear generating facilities, the procedure for developing a hydro
facility is a long and complicated one. The Public Service Board has
information on existing dam sites in your town, and also distributes a
comprehensive guide, Vermont Hydroelectric Development Handbook, for a review
of the necessary permits, procedures, and identification of critical issues.

9. Methane Gas Digester Cooperative

One of the major impediments to the development of methane gas production
from manure is the high initial investment cost. Pooling resources can
overcome this limitation. Methane can be converted to electricity and sold to
the local utility. Contact the UM Extension Service for information about
methane production from cow manure.

10. Town Owned Alcohol Fuels Development

An alcohol fuels distillery that utilizes fermentable municipal waste
products (newspaper, leaves, grass, wood, etc.) can produce fuel for town
vehicles. The City of Barre plans to utilize excess methane from their
digesters to.provide heat and electricity for the conversion process.



Policy Area #4: Land U

Ener-gy conservation and the development of renewable energy resources
should be encouraged through the use of appropriate land use control by-laws.

Justification

The concept of utilizing appropriate land use control by-laws to
facilitate energy conservation and the development of renewable energy
resources has been around for some time. However, its significance has grown
markedly with the advent of spiraling fossil fuel prices. Energy conservation
through proper land use planning is a long-range strategy amed at saving
energy that would otherwise be lost through inefficient settlement patterns
and site designs. Encouraging settlement patterns in proximity to main
transportation routes and commercial centers reduces traveling distances, and,
consequently, transportation energy requirements. Site design which utilizes
the physical features of the land and landscaping techniques can significantly
reduce building energy requirements for heating and cooling.

EXisting by-laws can deter the development of renewable energy resources
in two ways. First, they can impede the initial installation of a renewable
energy system by restricting building height, building setbacks, floor area,
lot sizes, and ground coverage. Second, they may offer little protection for
access to renewable energy resources once a system is installed (Kellington,
1980). By-laws can be amended and adopted which encourage the development of
renewables by removing barriers, protecting rights to solar ,access, and go one
step further, by actually promoting their development.

In July, 1980, legislation became effective amending the Vermont Planning
and Development Act to facilitate energy conservation and the development of
renewable energy resources. The legislation enables municipalities to adopt a
wide range of by-law amendments through the planning and land use control
processes.

Objectives

1. To encourage the development of settlement patterns and the use of
site designs which minimize the consumption of outside energy
resources.

2. To remove barriers to the development of renewable energy
resources, and to protect and promote acoesr for their efficient
use.

L,
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Action Projects

1. Land Use Planning: Facilitating Energy Conservation and the Use of
Renewable Energy Resources

There are a variety of provisions in the Vermont Municipal and Regional
Planning and Development Act (Title 24, Chapter 117) which enable
municipalities to develop policies which facilitate energy conservation and
the utilization of renewable energy resources and implement them by adopting
or amending land-use control bylaws. Land use policies offer one of the most
effective means for influencing future energy use in a community.

2. Plan and By-Lav Amendment and Adoption Procedures

The process for amending and adopting plans and by-laws can be
complicated and must be followed closely to insure their legality. A rigorous
set of procedures must be followed in presenting amendments before the
planning commission and/or board of adjustment, the community, and the
selectmen. A time frame chart and procedural checklist provided by the Agency
of Development and Community Affairs, details the procedures and time
requirements for adopting and amending plans and by-laws. Regional Planning
Commissions can give further technical help.
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Policy Area #5. Transportation

Transportation energy conservation should be encouraged by promoting
efficient modes of travel and travel patterns.

Justification

Vermont has always been considered to be one of the most rural states in
the nation. Widely scattered settlement patterns and relatively long
commuting distances to work, shopping, and other services contribute to
Vermont ranking first among New England states for number of miles traveled

per vehicle.

Gasoline consumption for the state has shown a steady decline over the
last three years, as rising fuel prices, more efficient automobiles, and other
factors have taken effect (SEO). However, projects at the local level can
help this trend along by promoting modes of travel for the individual which

are more efficient than the single passenger automobile.

The residents of the Central Vermont region spent approximately
$21,580,000 for transportation energy requirements in 1979, or almost 48% of
their total energy expenditures (Zahner, 1982). (Figures are based on state

averages.)

Objectives

1. Support and assist existing car and vanpool programs.
2. Study the feasibility of a commuter parking lot.

3. Promote pedestrian, bicycle, and other non-motorized modes of
travel.

4. Explore the feasibility of developing some.type of mass transit
system in conjunction with neighboring communities.

Action Projects

1. Vanpooling and Carpooling
Vanpooling and carpooling can reduce the expenses per person incurred for
travel, traffic congestion, pollution, in addition to conserving energy. The

State Energy Office coordinates a well-established car and vanpooling program.
Communities can promote the program by:

- establishing a commuter parking area
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- establishing a commuter board in a local store or town building for
name exchange, destination, etc.

- general promotion through media, workshops, etc.

2. Pedestrian and Bicycle Paths

Walking and bicycling not only use no gasoline, but are also non-
polluting and beneficial for our health. The establishment of pathways for
this purpose in the village or town centers can help reduce motorized vehicle
use by providing a safe, well-defined avenue for travel between stores,
schools, home, and work. An affordable alternative to the construction of new
bike paths, might simply involve sectioning off the right margin of popularly
traveled roads with a yellow line and putting up signs stating "Bike Path".

3. Alternative Mass Transit Systems

Alternatives to the traditional bus system exist which can be
economically viable with certain population densities. A Car-Hopper system
utilizes a certified driver who stops at roadside shelters, picks up riders
for a fare, and drops them off at places along the route. The only cost
incurred by municipalities would be for the cost of shelters. A subscription
bus service utilizes a vehicle in which people can sign up for the service the
day the vehicle is in their area. Success of these types of projects would
require several neighboring communities to join together to meke the project
economically viable. The Central Vermont Regional Planning Commission has
information on establishing alternatives to mass transit.
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April, 1982
APPENDIX A

Middlesex Energy Plan

For inclusion in the body of the Middlesex Town Plan
Final Draft

I. Purpose of the Plan: Energy has become an important factor in nearly all
qguestions of public policy and many private decisions as well. The cost of
energy is now a major line item in government, business, and personal budgets.
This Plan is designed to assist in the decision-making process and to help
ease the economic burden facing the town.

Il. Goal: The Town and residents of Middlesex shall reduce their dependence
on costly, outside energy resources by encouraging conservation and the
development of local, renewable energy resources. To accomplish this goal,
the Town shall provide educational opportunities, use a costing policy for
municipal expenditures, and adopt appropriate land use policies.

I11. Inventory: The inventory will include:

1. Renewable Energy -

a. Wood the potential quantity of fuelwood based upon the
Washington County Fuelwood Survey.

b. Hydro The location of existing dam sites in the Town.

c. Solar A map of potential solar sites based upon topographic
maps of the Town.

2. Community Facilities/Services

a. Schools The number of dollars spent on energy for the
current year, past years, and projected trends with no
conservation measures undertaken. Also, a brief discussion
of the energy audit findings and past conservation measures
undertaken, along with planned measures.

b. Town Buildings - Similar to information obtained for schools.

c. Town Forest - A list of forested sites owned by the Town, and
prospects for consolidation.

3. Cost of Energy and Impacts

a. Total dollars spent on energy Town, Residential,
Commercial, and Transportation. The analysis will include
the percentage of dollars spent on energy leaving the
community and the percentage of income spent per household on
energy.
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IV. Recommendations

Land Use

1. Land use policies are important in facilitating energy conservation
and the development of renewable energy resources. Land use
planning can save energy that would otherwise be lost through
inefficient site designs and settlement patterns.

a. In site design, it is recommended to:

i. Encourage building development on southern slopes.

ii. Encourage building development in areas sheltered from
wind.

iii. Encourage the use of vegetation as wind buffers and for
shading during summer months.

i1v. Encourage building orientation to the south through any
combination of street, lot, or building layout.

In new settlements, it is recommended to:

i. Encourage the development of commercial services in or
near residential areas.

ii. Encourage residential development along major transit
routes, and near employment areas, commercial
districts, and shopping areas.

Land use policies should not restrict the installation of
renewable energy systems through minimum setback and sideyard
requirements.

b. Land use policies should provide access for renewable energy
resources by protecting them from interference cast by new
structures.

I mplementation:

a. In planned residential development provasi.ons, it is
encouraged to consider the preceding land use recommendations
for energy conservation and the development of renewable
energy resources.

b. In the zoning regulations, it is encouraged to consider the
preceding land use recommendations for conserving energy in
the location of new settlements and for protecting access for
renewable energy systems.
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Renewable Energy Resources

Local renewable energy resources (wood, solar, hydro, and wind) offer
advantages over non-renewable energy resources (oil, gas, and coal) on many
different levels. On an individual level, renewables are often cost-effective
when compared to their non-renewable counterparts. For instance, wood costs
about 1/2 the price of oil for equivalent amounts of energy.

Renewable energy resources are found locally in Vermont while non-renewables
are found almost exclusively outside of Vermont. Many studies indicate that
for every dollar spent on outside energy resources 8% of that dollar flows
out of the community. This results in a drain on the local economy in terms
of incomes and employment. In contrast, for every dollar spent on wood only
12% of that dollar leaves the community; the rest remains in the local economy
either in our own pockets or in payments to fuelwood suppliers.

Additionally, local renewable energy resources are not subject to embargos of
politically induced shortages. The development of local renewable energy
resources should be promoted at the community level.

Implementation:

1. Wood - To promote the use of wood, it is recommended to study the
feasibility, and implement if deemed appropriate:

a. Alternative options for securing fuelwood which utilize the
service of local fuelwood suppliers and loggers, such as a
fuelwood cooperative and information brokerage between
dealers and users.

b. Promote the Use Value Tax Program for stimulating fuelwood
production and improving management of our forests.

c. Provide information about the benefits from wood use and

safety.
Hydro To make available to the residents information about
existing dam sites, and the procedures for developing hydroelectric
power.
2. Solar and Wind - To promote the use of solar and wind energy

resources by providing educational opportunities and through
appropriate zoning policie3.

Community Facilities/Services

Town Buildings and Operations - Energy costs have risen faster than the
inflation rate since 1973, and consequently, have reduced the amount of money
the Town has to spend on other needs and services. To reverse the increasing

budget demands of energy expenditures, the Town should reduce its dependence
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on oil by implementing cost-effective weatherization and renewable energy
measures in town buildings, purchasing energy-efficient vehicles, and
investing in efficient street lighting.

Implementation:

1. To systematically reduce energy costs in Town buildings, it is
recommended to:

a. Complete energy audits of all town buildings to determine how
much energy is used, identify areas of energy waste and areas
of potential savings, and identify areas for potential
renewable energy modifications.

b. Prepare a list of the prioritized cost-effective measures,
along with estimated costs, which are planned.

When establishing priorities for undertaking
conservation and renewable energy modifications, use a
costing policy which includes the full cost of energy
use.

c. Prepare an item (at regular intervals, Le., yearly) for
presentation to the selectmen (and townspeople) requesting
appropriations for cost-effective conservation measures and
renewable energy modifications.

To reduce energy costs in the Town operations, it is recommended to

use a life cycle costing policy in evaluating any decisions
concerning the purchase by the Town of any equipment, vehicle, or
other item requiring the consumption of energy. A life cycle

costing policy takes into consideration energy use over the life of
the -investment, escalator rates for energy, and other energy
related operational costs.

Town Forest - The Town currently owns several distinct parcels of forested
land of varying sizes. Due to their relatively small sizes and separate
locations, a single town forest may be unfeasible. However, a decent size
Town Forest could provide recreational opportunities, wildlife habitat,
watershed protection, saw logs, and fuelwood.

Implementation: The Town should consider forming a town forest by
consolidating their land holdings.

Residential Energy Conservation - Energy usage in the home accounts for over a
third of all energy consumed in the state. Estimates reveal that simple
weatherstripping and caulking can reduce energy consumption at least 15% Ln
the average home, and insulating up to cost-effective levels can reduce
consumption another 25%. The main obstacles to achieving this reduction
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appears to be information "gaps and financial limitations.

Implementation: The Town should inform the residents about:

1. Areas in the home or business place which lose heat;

2. Economic weatherization levels, appropriate materials, and their
installation;

3. Existing financing opportunities for the purchase of materials;

4. Siting and design of new, homes to maximize natural heating;

5. The potential for a group purchasing program for insulation.

H, 6. Rumney School students about the economic and environmental
‘ advantages of conservation.

] Transportation - Road maintenance and school bus services constitute the
\V" largest share of the Town's energy costs. Personal transportation
il requirements constitute the largest share of a familyOs energy costs.

Implementation:

1. The Town should Ilimit expansion of its road system and of its
maintenance levels to minimize the Town's transportation energy

costs.

2. Consistent with state law and safety considerations, school bus
services should be provided in a manner that maximizes energy
,lu;» efficiency.

| I 3. Support and assist existing car and vanpool programs. Study the
]' feasibility of a commuter lot in the Shady Rill/Rt. 2 area.

4. Promote pedestrian and bicycle use as alternative modes of travel.
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Energy in Danville: Usage and Impacts November,

Present Situation
1980

Approximate population for
Census figures.

Danville according to 1980 U.S.

Approximate number of year-round households and businesses
according to Danville Grand List.

Amount of money spent on residential and commercial energy use
(lighting, heating, hot water, etc.)

Amount of money spent on transportation energy use (excluding
Town and School District vehicles).

Amount of Town buildings and

vehicles.

money spent on energy for

Amount of money spent on energy by the School District.
Total dollars spent out of household income for energy.
Average amount spent by each household on energy in 1980.

Median adjusted gross income for Danville in 1980 according to
Vermont State Tax Department.

Percentage of adjusted gross income (per household) spent for
energy consumption in 1980.

Amount of money flowing directly out of Danville to pay for
energy costs (81¢ of total energy costs).

Future Projections

Amount of money (1980 dollars) spent on residential,
commercial, and transportation energy costs in the year 2001
based on the following two assumptions:

Assumed annual growth rate in energy consumption due to
increased population and housing.

Assumed annual rate of energy price increases over
economic inflation rate.

general

1981
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$6,480 Cost to each household. for energy in the year 2001.
51% Percentage of adjusted gross income spent on energy in year
2001,

Projected Annual Energy Costs for Danville in Year 2001 (1980 dollars)

Differential Rate* 0% 3% 5% ™%

Proj ected Energy Costs for
Res., Comm,, and Trans.

Sectors $2,243,113 $4,037,604 $6,056,405 $8,748,140
Per Household Costs 2,400 4,320 6,480 9,360
% Adjusted Gross Income 199% 4% 51% 5%

Town Vehicles and Buildings
Energy Costs .$ 26,660 $ 47,988 $ 71,982 $ 103,974

A 2% annual growth rate is assumed for all the above cases.

One Alternative

$4,330 Approximate amount of money per household needed to install
conservation measures in order to reduce residential and
commercial energy use. (Does not include transportation

energy use.)

$2,697,590 Total investments necessary to conserve energy in 632 year
round residences and businesses.

$314,154 Amount of money saved during the first year in the
.residential/commercial sectors. (40% of $785,385)

8.5 years Simple payback period for the conservation investment assuming
that energy costs remain at inflation rates. Payback period
will be much shorter if energy costs do exceed the inflation
rate.

86 jobs A net gain of 32 jobs per 1 million dollars spent, are created
by shifting capital resources from utility bills to
conservation. (Shifting a million dollars away from utility
bills destroys 18 jobs throughout the economy, while having
that million dollars available in household income supports 50
jobs.)

*The difference between the rate of inflation for energy costs and the general

economic inflation rate provides a mechanism to generate figures for future
energy costs in 1980 dollars.
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Energy Use by Source

Heating
Electric Oil LPG Wood K erosene Gasaline Total
Commercial and
Residential 5
Amount 4,820r000 295,000 155,000 2,100 30,500 602,000
kwh gallons gallons cords gallons gallons
Unit price $.045/kwh $l/gal. $.65/gal | $65/cord $1.03/gal | $1.18/gal.:
Cost $221,720 $295,000 $100,750 | $136,500 $31,415 $710,024 | $1,495,409
M unicipal
(Town Hall,
shed, and
vehicles)
Cost 2,561 4,206 2,922 16,971 26,660
School District
Costs 19,996 22,755 | 105 52,000
Total Costs $224,277 $321,961 $103,777 | $136,500 $31,415 [$736,139 | $1,574,069
Amount 3 4
Retalned 14,854 56,666 . 21,067 120,897 3,990 80,976 298,450
Amount
Exported 229,423 265,295 82,710 15,603 27,425 655,163 1,275,619
% Exported 9% 82% 80% | 12% 87% 8% 81%
Notes: 1. Based on yearly average per household of 8,605/kwh
2. Based on 1,153 vehicles traveling an average of 12,035 miles per year,
getting 20.6 mpg.
3. Approximate amount of property taxes collected from Green Mountain
Power, Central Vermont Public Service Corporation, and Washington
Electric Cooperative.
4. Based on an allowance of $7.43 in non-returnable expenses (chain saw

oil, gas, etc.) per cord.
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References

1. The basic methodology for this analysis is taken directly from
Energy and Power by Elizabeth Schaefer and Jim Benson, |nstitute
for Ecological Policies, Fairfax, Va., 1980.

2. Energy consumption figures for the residential, commercial, and
transportation sectors are from:

a. Heating oil, kerosene, and LPG - Private survey of petroleum
distributors

b. Electricity - State averages

c. Wood - Danville Emergency Action Plan Survey

d. Gasoline - Vermont Department of Motor Vehicles, and U.S.
Dept. of Transportation publication entitled Highway

Statistics

3. Energy cost figures for the Town buildings, shed, and vehicles, and
the School District are from the Danville 1980 Annual Report.

4. Energy unit cost figures are from:

a. Heating Oil, Gasoline, Kerosene - Heating Oil Prices and
Margins U.S. Dept. of Energy, December, 1980.

b. Electricity - State averages
c. Wood and LPG - Approximate from local costs

5. Margin figures used to determine the amount of money spent on
energy flowing out of the community are from:

a. Heating Oil, LPG, Kerosene, and Gasoline - Heating Oil Prices
and Margins, U.S. Dept. of Energy, December, 1980

b. Electricity - Town Clerk's Office; property taxes paid by
utilities
c. Wood - Sub-contractor to St. Regis Paper Co.
6. Savings from conservation and job creation figures are based on a

simplified version of Jobs and Energy by Jim Benson, Institute for
Ecological Policies.

7. Average annual growth figures are based on 1970 and 1980 U.S.
Census figures.
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Miscellaneous

. Total number of Vehicles in Danville, based on: 349,503 (state
total) x .0033 (Danville's proportional share of the stateOs

popul ation)

Diesel and coal were not included in the analysis due to their
relatively insignificant share of the total.

Dollar savings per household for conservation is based upon a
Heating Degree Day formula and approximate average of 8664 HDD for
Danville.
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APPENDIX C
TOWN OF RUPERT ENERGY QUESTIONNAIRE March, 1981
Name ‘ Road Name

Number of people in household Number over age 65

Please indicate the primary heating fuel you use to heat your home and any back

up system that you use. For example, if you have an oil system but you primari

use a wood cook stove, i.ndicate wood as the primary, and oil as back-up.
Quantity used per year

Type of Fuel Primary Back-up (cords,tons, gals., KWH, etc.)

Oil

Wood
Electricity
Propane
Solar

Coal

OTHER

How large is your house in sq. ft. of floor area?
Sg. ft. (length x width)

And how many sg. ft. do you heat to comfortable temparatures?

And what temperature do you find comfortable? of

Do you normally close off part of the house in winter? YES ____ NO__
If NO, could you close off part of it in the future? YES __NO_

If you heat by wood, do you use wood stoves? (Number )

and/or a wood furnace?

If you heat by oil, was your furnace converted from a wood or coal furnace?
Do you have a supplemental add-on boiler or heater?

How would you rate the heating efficiency of your house and your heating
system?

Very Efficient _ _
Satisfactory
Pretty Good (could use improvement)

Use a lot of fuel (could really use some improvements)
Really Costly (would like some help)

Do you have a satisfactory chimney to attach a wood stove or wood furnace
if you don't already heat by wood?

Do you use a fireplace? YES NO

If YES, is it modified?

Do you use a portable space heater? (Number )

If YES, is it electric? Propane? oil?
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INSULATION & WEATHERIZATION

1. Is your home insulated? YES _ _ _ NO _
If YES
2. Walls thickness of insulation _ _ _ _ inches
- type of insulation
3. Ceiling - thickness of insulation _ _ _ _ inches
- type of insulation
4. First story floor or foundation
- thickness of insulation _ _ _  inches
- type of insulation
5. Does your house have:
A. Storm windows YES _ _ _ NO _ _ _
B. Storm doors YES NO
C. Banked foundation YES — —— NO---
D. Vestibule or entry YES _ _ _ NO _

SOLAR POTENTIAL & ORIENTATION

1. Is your home protected from the wind by trees or other structures? .
YES NO

2. Do trees or other structures block sunlight from your house?
YES NO

3. Do you have a south facing roof? YES _ _ _ NO _

4. Are there major obstructions which would hamper the installation of solar
panels on your roof? YES NO

5. Is there ample space clear of objects for solar panels on the ground near
your house? YES NO

OTHER ENERGY USES

TRANSPORTATION:

Miles/ Miles Driven

1. Vehicles in household Gallon To Work

Vehicle 1

Total Miles
Driven/Y ear

Daily Destination

Vehicle 2

Vehicle 3

Vehicle 4




2. Do you carpool or vanpool? YES _ NO _

3. If NO, is carpooling or vanpooling a possibility? YES _ NO _ _

ALTERNATE ENERGY

WOOD: Answer if you use wood heat at all.

1. Do you buy the wood you use? YES NO

2 Do you cut your own wood?  YES NO

3 If YES, on your own land?  YES NO_

4., on other land in town? YES NO -

5 On land not in town? YES NO

6. Do you own a woodlot?  YES NO _

7. If YES, number of acres
Hardwood (percent, or acres)
Softwood _ (percent, or acres)

8. Doyou sell wood? YES ~ NO o

9. If YES, how much per year (cords, bd, ft.)

10. Does your property have a potential for alternative energy generation?

Would Like Help

Already Developed in Developing
Solar (heat)
Solar (hot water)
Hydro
Wind

Biomass (methane)

OTHER QUESTIONS

1. Do you believe that there is a national energy problem? YES _ _  NO
2. Do you believe that there is a current energy problem in Vermont?

YES NO
3. Do you believe your town or community should reduce its dependence on

outside energy resources? YES NO
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Do you believe the town should be active in developing its own potential
energy resources? YES NO

Through what means do you think this should be accomplished?

STATE REGIONAL PLANNING COMMISSION TOWN _
ENERGY BOARD SCHOOL NEIGHBORHOOD GROUP _
INDIVIDUAL , OTHERS

Would you like to have an energy audit done on your house? YES NO

If you use wood, are you having difficulty obtaining adequate supply?
YES NO
If YES, would you like to have the town coordinating informat